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We Sell Direct • • • 

To dcq.,j,)P I he I,"pc' /If p,· .. ,llId 1ll;lll1lr;l('i II n·d I, .... I hI.' f:,'lll'fa I B ~LlIi' 1 ( '!lmpa II .... 

r C'(l llil"CS ;1 brJ,(e ,.:t:ln' of ('I1),:-iIlI't'r ... , l':H:h:l "IJI'eia1i:-t ill Ul ll' QI' Inore pha,.:e:-: of th(' 
wurk ill\'oln·d. Om' of tlie fUIlt'lillli" I)f this !'lfllT II' In 11l'~i,.:1 the (' \1,;\Ol\wr in the 
f;ckl'ii() 11 uf ini;lrtlIllCIlI,.: in onlt-I" thaI ,he> ,'01TC(, I <'quipnwlll m:I,\' hf' pllt"l'bascd 
with 11 llIillilllUm (>X I)(·llditlll"l'. 

'J'ht'n' h:\s f1lwa~·." h{'l'1l (-Ios(' t:on lacl between um "IIg'inccrill;l; ti l:dr and OUl' 
ClIs\omrl"". The teehnical nat ure' Ilnd the manifold 1I.'5C"; of 0111' product mnk(' the' 
III l'1inlcnn lU'(, of ,hi~ (.'onl:1(," C'''::O;{'lltiaL Fur this n~;l.sl)l\ . tiL(' (1 ('II('l"tll Ihdiu Com­
pan .... m!l ill!:1 in ", nu .->:1 Ie>:' ;\;!('lIt·i!·,.. ill till' '-nil cd :-In tCfI, hilI tii"" riiJul('s ;1" pmt.illds 
din·dl .... to the cnll'-:Ulner 011 :l u£'1. no rliscoUlll, hal'ji~, The Cnmpany nlailll:lills 
f:lctol'Y 111':111(:11 ofli cc8 in ,~('w' l'al major cities of the U,S, which [\I'e sl:llTed hy 
skillet!. fw,tory-tnlin(:d engilH'I'I'IS, 

In ordcr that cu.-:tOmcl's olltfolid(> the t ' nit('(I1=Halcs may rCf'C'jn: l~qllh' "I('nt 
tC'{'imi(:al 8('I'\'ICC, cx('lu.-:h'c di.~ tr'i hut o l's h;\\'(, b"{'ll appointcd in mally forci),(11 
cOlin trim.;, eflch capahle of gi \' inl:! t c('hni('al and ('omnlcl'ci:ll illfnnna t ion I'c~ard in).!; 
Cl' lIe1'al Badio prrl<llItt1". Fur a Ii ::!! of fOl'ci),!'11 di :-; t['ihHl.o n~, ;;cc the ill:;id(' hack 
CO\'OI' of tlli :; ca talol! , In nil m:UH'rs rC,I!:II'ding Gellf'ral Hadio app:l1':lIIli" !.he "11 ,,)­

lomcr should ('ommunicatc with the appropriate dis!I'illll!or. £1ril'<.''-: lil't('(i in the 
c:u::t101! :tr~ for dOI1l(,:"l it, usc only , (A •. .;t . ..., in forl'ign f'nlllllri,',~, when! impul'l 
dill." ;lnd fn~i .!!;h t mu :"! lit' aold('ll, (:;1 11 h(' olJ! !linClI fro m Ihe di.~\rihll t o l'l' in 1IItl.""C 
('011111 I'it's, 
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SUGGESTIONS FOR ORDERING 

ORDER BY TYPE NUMBER 

AI\\'n.n~ nrdcl' uy cltlniog lype nllmber, 
n.nd \\'hcl1c\'cl' pos,., ihl l' I\wlllion name of 
item, r;l nges, or oilie r 13ignifi c:an t. s pecifica­
tiOIl"; :1:3 prot(·ction llgainst. misunder­
SltllLding. 

130 sure to include orders fo r lmy acces­
sOl'i c!s dc!;i rcd OJ' for calibl':1.lions which 
lnU.-;\ he m ade hdure s hip menl. If min u)" 
mod ifiC:llion" ill t.he pal' (.li or ill 1; tl'tunCIl\s 
to be ordcl' c<1 would rn~lke litO eq uipmen t 
mure u:;(>(ui , 0\11' :;al('~ Engineering De­
partment. would be glad 1o di .scll.,,-..; lI u-' 
detai ls. 

TElEGRAPH AND CABLE ORDERS 

We hll ve direct tc]cgl':l ph printer con­
nection,.; \\'ith We;o; \crn Ullion for ihc 
promp t. handling of mC13sagcs. 

Usc Bentley's ('o!!p lllld the code words 
[icl'orn plIllying pal'h ('ata ll)g de.scri ption. 
OUI' cable addr{':'i." i" OE:-: IL\ I)CO nOSTO!\". 

SH IPPING INSTRUCTIONS 

Unless spc('ific insi l'ucl ions aecomp:\!l)' 
the order, we shall usc our best jutl~mcn t 

u.s lo the method uf f; hipmcnt. n epai!' 
p:ut s or (Jihrr items ll l!('dl'd quickl y C:1I1 he 
~h ipped Air Express if rcqlll ~"; I (!d . The fol­
lowing lnble shows llpproxim!llp custs of 
this ::;cl' \"ict.! in con tinental CUil,()d Stut.es. 

"I ir 1 > lin ii~. Jii II .... I 40 II, •. 7 ... 1/., •. I(}() lit, . 
• 11 i l". _-__ ' 

- - -
:]·I !j $2, .'>1 1 52..')!) $:l .:!.; $ I.on $i',.7£> 5 •. 00 
a4!J :.U,U 2.£>U -I.{);'i .5.'!/:> 8.1 5 10.20 
5~U 2.50 2.,;3 5.("; 7.~ '1 1 '!.!).j !/UOij 

lU I'.! :Uj I 3,;",:1 0.4;[, 101,2·1 '!VI.'; :it ,liO 
2:Wi :l .'l·1 5.GI 2UJJ5 :11) .. '(,'1 5G.15 • • 1.20 
O"cr 
2350 :I . .5\ " ... 2(I.x..; :12. It; 5S.S::; 77,,10 

PACKING 

TheI'l' is no chargl' for (lUI' rcgulal' dOllles­
t ic 01' export pal·king a mi no churge for 
sh ipping: containers or cases . Cases are !lot 
r<!\ ul'lla l)lc. 

TERMS 

Net 30 days. All prices nrc F.O. B. Cam­
bridge, ). lassa chuscl ts. Cnlcss <:redit has 
fllrcady hl.'Co estllb lisbcd , shipment s uro 
mllde C.O. n. 

When fu ll paymen t HCCOlll iXlIlics un ord er 
fo l' equi pment, excep~ fol' repail·s. we par 
lmo"Jpol'ltl tion ch:lI'V;c;; 1.0 lilly point in tbe 
COlHinen tal United ::llat'cl'J, eX\:I:pl Alaskn. 

REMITTANCES 

Should be made payahle M p:.tr in Do.-;t on 
.)[' !\('w York fundi'. 

PRICE CHANGES 

All pl'iecs arc subject to t: hun~e without. 
not,ice. FDl'mal p rice quoLn. t.ious rcm~till 

open for ao days . 
Pri ec:-; s ltmnl \\' ill he intl'c:1sed by the 

!lnwuni of 1m)' applit:ablc sa les, u,.;c, excise, 
01' simibt· tnxes Ihal :Ire no\\' in cn'cct. 01' 

t.h ut. may hereaft er he impu~wd uy F cdcl'U l. 
Stale, or loca l gO\·el'llmclIl~. 

NO TRADE OR EDUCATIONAL DISCOUNTS 

Our pri!:es arc Ill.Hle on a d it'cd~to­

commmcl' hasis which pCl'llIils of no spcci:.t1 
discuutltl". 

QUANTITY DISCOUNTS 

\Yhen 10 or morc idcnlie:ll purts (llol 
in&tl'UmcII1:' ), a re ordered III the Sfl illC 

t.ime for ,.;in~lc xhipnwul 10 t\ :-:i n~lc d e:-;ti­
nation , the followiug: quanli ty d il"(.:olLl1ls an! 
a ll o\\'ed: 

10-19 , 
20-09. 

IOOor lllore. 

5 per cen i, 
. . . . 10 pCI' cent. 

. . I .j pCI' cent 

Question>.; I'cg:~ll'ding Lbo ~lpp l il'abilil~' of 
q llllll l it)' di:;<;ount:-; 10 :\11)' jlt~ 1ll ill ~his 

cHlalng will I,e ;lIl~wc l·f..'(1 IH'olllplly by our 
i:i:lle.-! Ellgim.,(~fing 01' Commcl't:ial ))eJ)al'l­
men I...;. 



 

SUGGESTIONS FOR ORDERING 

SPECIFICATION CHANGES 

We reserve {.he right.. to discon tinue iIl­
st l'UIIl('ll t" wi t.hollt nOliec, and to cb:\/lgc 
specific:!! iO !l ~ al :lll," time \\'ithout incurring 
[In,'' ouli)!:llioll 10 incot"IIOntl(, new fell.lllre:< 

ill inst.ruments pn:\'iou:-=ly .~()ld. 

WARRANTY 

'Ve w;lI'l'[lnt ("::11;11 new in::ltrllllU'1H n1unu­
f:w!urcd llfICl j or >iold hy us 1.0 b(: free from 
dt'ff'l' t;.; ill mt{tel'ial and \\'ol'kmall~hip; oll r 
obligation under I.his warrant.y being 
limited to n:p:til'in~ or rcp1:tcil.lg ~III.\· inSlI'Ll­

Tnf'nt 01' p:u't thereof, cx('('pt tllbcs and 
bal1P1'itJ:->, which sh;-dl, witlii n one year 
after ... hipnwlI\, t.n I he original purchaser, 
pmve after QUI' examination to be thll.": 
d"t'f'clivc. 

REPAIR PARTS 

When ordering repai r parts, be sme to 
deserihc l'olllpleld,\' lhe parl~ reqllired, also 
referrin~ to the symbol nutnl)(~ I'S and ck­
scriptinn from litl' pnl'l~ lii't, anrl gi\'c the: 
t.ypl' IllLnll ,er' :l nd ,..;cri:ll lHlIn!>t'r from the 
panel of Lim in,,,. rumf'lIL 

SHIPMENTS TO GENERAL RADIO 

When returning im;trumcnts for rep:lir, 
recalibt'llt.ion, or ror :lily ot lter l'e;1,,-;OI1, 

plc:1f'e ask 0\11' Sen'i ee Depa rtmen t fur 
Helmn .\ Iatf'!'in\ Tel)! :iIld "hipping in­
!o;trllctions. Please sl:llr t .... pe number and 
:<t'l' i,ll number of instnnHcut, :"tnd (btc of 
pun:hasc, 

DOMESTIC SALES AGENCIE S 

Because of the Company's dil'ect snles 
polit:y no gcrwral sftlt~" :'1.gen('ics arc :lp­
poinLt~d. Complotc fltOc.:k.'$ :H'e elm'jed only 
at Lho beto!'), \\'llrchuU:'=t:, A plll'liili stock 
is rn::tiuiuillcd ;n, Los :\ng:cit's. 

OTHER GENERAL RADIO PUBLICATIONS 

Til addition to this C.'Ibllog we puhli,-;h 
n number of hllllf'li us of inlprcst to kch­
!lie:l \ [tilli. pl'Ilfcs.-;ional \\"fI)'kc:rs in :spec.: ia lized 
fldds, and 1\ monthly ml,l,!!;llzille, 1'Iw UC/t{'/" (ll 

H(I.{ho 8.l'IWrilll('nit.r, for free distrihlltion 
:l lllong inlCl'csicd perf>OIl:<. 'l'1 1tl R.rpen:­
mcnler COlltains Ll'dlllicill and ,'i'Cmi-lct'l i­
nien1 cngincrring ;l.rtidt';o: \\'hicll arc conI ril)-
11led, for the rnO;.;L part., by our engi nccrin~ 
st.a.IT. To be pl:u'ed on I.he mailing li:st, 
merely fi ll in, clip. 111ld mail ~hc t;oupon 
below; tJI· !ill])pl.\' .\1.1. of tIl{' infonn:~liOll 

requcsLc(l. 

'I'(): l :cnl'1':t1 l{:ltiio EX 1 'J::I{ I :'I IE~'l'EI~ , 2i5 j\l:.ts!iucllusctts Ave., Camhridge 30, i'\'Ia s.<;. 

En'", my f,'cc .<oh.,<·,·ip ' ion '0 I he G-H "-\ I·> EH I Al !': I''!'EH. 

Kalil(' (print ), .. . 

ClUllp:lny :\alne . . . .... • . .. •. ...•...•.. , • ...•.....•... • .. .• . 

Compan.\' .-\ddrC::iS. .. .. .... ,," ... .... ,.. . .. . .. .. ... "" ." " ...... .. 
Stl'Cl.:t. Cil ..... and ZotW No. State 

Type of Bu.-,iIlCSS .. . ........... . ..... . . y (llll' Title. 

IMPORTANT ! 

PLEAS E F ILL i N CO:lfl'/"'ETJ:.:!,l'. 

v 



VISIT OUR LABORATORIES AND FACTORY 

Wc (·onlial ly in\'i1c ,VOll to \'I8.il our ('ngi~ 

necrin~ ]a 1)01':11 t lI'it, . .; u.ml f:wlory I b(' next time 
t ll:ll yon art' ill the \'if-ll1il,Y of C:ullhridgc. 

0111' pla ut i:'l IOI·alt·t! in C:llnhriJgc (across 
the (;11:11"1(:;< Hiver from H os\un) al; 273 :\lass!l­

chll,.:clts ,\n'Il1!e. T his i.s half \\'a.\' hcl\\'(!cn the 
i\ia",...:;u'IHll'l'lts [ 1I:<\illlll' of T Cl·hnulog.\' :L nd 

CI'1I1 rod :-iqllun.', Ca m hridge. 

"., <"coo' .... '" 
.~~m 

. " 

CAMBRIDGE 

Suh ..;' " _ ... ,~ 

The :l.('compan.dng map gin!s c1ctailf! for 
rc:it:hing Ihe plant hy puhlic tl':UI"purlalion 
0 1' tlUtomobile. 

fTOI:Hi' Fon \'l,..:,rr 01l1-l: 10:00 .\'~ 1. to -l:00 
1'.:\1. eve t'y day C;.,:ccpl :-Ia l lll'da."s, :-llHluay.s, 
:llld holida.rs. 

S"#". ~_"',"*" to _ , . s,.,,. .... 110 .... 

BOSTON 

PATENTS 
:'I iun,1' o[ our Iit'n,juds an.) lIlaI\Ur:I<'I UI·~·d and ~"Id 

UUit!.!I' Uuilc,1 ti l ! 'IC~ 1 .('III'1"~ 1':11\;1 11 UWII<'I ! I,v 1.1,(: 
<';cI1{"11I1 1{",li" COUIP:1I1.\" "I' HIliI"I' 1i,·,·I1 .... • ~l'!\lIt~ from 
li t her '·'UIII':lId,·~. T " ... illlplif,,, 1!>p 1i.~lillJ! of these 
pal1'lI '" till'.\' Ilr!" ~1\,(lIlI,('n' ill a ~i"glc li~1 :111.1 r!'[Nt1"II l 
10 a l ca,'h 111~lrUIIICI\I ,,"I." I,~· apptopri!ll\' rl·f"!'<·II<:' : 
lI u 1l11 ... :,.. 

I , n(','r l alll v""ulllil-tul,c ll llllllifier , 11'\'i \'''~. dl'l;­
lril: w,,\'e rill,'r", \·:l<'lIullI-I,,111.' "",·illall)r~. !Iud ~"urtll ­
level 1ll1'1,' r " !Ire li,'(-'II""I 1.\' Wl'~h'rn i::h:('1ric COlli ­
P:II'.\', 1111; .. 1111<1"1' all ""iii:>! '''I a lc~ L<!\lcr~ P;lIcliL 
IIWIIC' [ or ,'orlirull('(1 by ,\m(:ri(';\11 Tdcllht'1H' :Lrld Td()­
;.:r:I/'I' (·omp:'"\,. or \\ (,-"IC1'1I Ele'" rir- ( 'O!III':m,'" I ne" 
1111, :111.\' "r :,11 011H't U'll11',1 :-:1:lh'~ p:I1I:III'" wilh reo 
~pl-I'1 10 1\'Ili,'\' \\ "~II'ru Eh~'lri,' <,,,ml':1I1Y, lilt., 1,,1"; 
thl' ri;.:ht to J,:r:llli tI lil·"IIi'e. ;'01,,1.\' f"r IIlili~l\1 i "lI in 
.. ,."I·lIr.·h, III\,('~li~:l'i'm. IIl1';l.;>Urt'IIH'III. lc~lilll:, ill ­
>lII·\",Iioll. ;\11<1 011,\'(·1"1/111,,", \\'url.. ill 1'11 1'" ilwl !Ippliml 
,wi,'''''-, illdudill;,! Cll,.::ill"Crilljr ami in>hl~lri:ll fi('l ,k" 

2. " Thi~ ;lpp!lralll,~ u~" ,. in\'('n'i"n~ " f l'nil!",,1 
. " ("I,.S l'''!<'Ul~ li ,'\'u . .,,·,1 hy Ib ' I!!) (:'ltp"r:llinll ,)f 
. \ul,'r,·,l. 1':\1"111 1\I1l11locr~ ~upl'li{'d u['on !'{·qlle"l . 
Li"ell"i,,1 01\1,1' f tlr U."i· in 1l\,·:t~lIrill~ 01' (('.'lltl)! cic1J­
IrOlli,' 'h·\'i,·,,~, ,·I,·..t""11 Hl1.,· .·11'<·1I1t .... !J.:u·lS of ~ lI l'h 
dcvi,·,·." :Hld '·jr.·llil ... . ,,11.1 dCIIICIII~ ("I' II~', ill sueh 
ill·\·i,· .. ., :11,,1 l·in·lIi(~. " 

;t 1'1l1('!11 '1. I 2.')}1 I/i. 
I. 1',,1CIII :l,r; IS"l;j7. 

.j. Li"onS/'oj un <i l,.'r :til jl:tl .. nl:j 111 1.1 p""',, 1 "PI'Iit-". 
' ioll .~ of Dr. U. W. I'i,' '''''' p"rl "ini,,~ 10 I'i,.w-clm·lric 
(·r\'~t:l l .• :l1Id 11,(·il' :t~~Od"l"d I'il'nzi h~, 

·Ii. l. il"1II~l'd under ,11'~i~II ~. p:tll'"I" :I,, '! 1':11,,111 
!lpjJikaiioll~ Qr Edgerlon. l;ernll.',.h:l(I~'n ;w<l C;ricr, 

7 , !'"Ielll 2,:'W-I,!l 11. 
R. PHtt'ni l ,flG7, l fI;') . 
H, 1':111,.'111 2,1 73,,127. 

HI. 1',,1<:111 2,3li7,tiSl. 
I I . P:t l<.'1I1 2,tlO!J,m:1. 
12. 1':11'-'111 ~,OO!),!J;H . 
13. Patclll 2.370.3!J I. 
II. I':lwu ls J) 142,777 aud D 113,St17. 
15. P"lclll. 1,!I.sa,.a-l7. 
lG. 1',,11'11( ',007, IS I. 
17. Patolll 2,01 2, Wi . 
1ft l'alcnt 2,O I 2,2(l 1. 
HI. I'"h!ll( 1,!JIJ!l,i)(i'.}. 
20. P"I,·nl. ~.1 73. ,12(l. 
21. 1',,1 ""1 2.2!)S,I 77 . 
1'1. l':otCIII 2.3G~,5oa. 
23. Pall:,,1 2,O~u,a!',:s . 
21. 1'"1 .. ,,,. ~,:I:j 1. iI8, 
2;, . 1';\lOlll 2.025,775. 
20. 1':II(Jll l :.l .3i ·I ,:lI :S. 
27. 1'''''1.'111 '! .llil) .:h~S. 
:lX. 1';l It 'III '!.101.336, 
20. l',\tl!n~ 1) 10 1 ,O:~O. 

VI GENERA L RADIO COMPANY 
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INDUSTRIAL INSTRUMENTS 

C:g~ ~:Et.H, Ib DIn ill!lul'>tl'ial in8l-mments a re 
elcd-rical ;lnd I'lcetnmic devi ce.':! Je:-;igned to 
meet. I.he tesfillg I'('quiremf'nt ii of plants and 
l;lhoratories in 1\ wide Yariet.v of illdm;l l;(,s. 
Tht~y t:()I1sist of ( 1) St L'Oh()>lc~pes, (2) Ruund 
ami Vihl'~tion " leasur!ng: Im;t.rnmenl.~ , (31 n 
Poiari:.;copp. (4 ) :\Inw l' Rp('(~l Controls, and 
(5) VA R I AC':g. Allt.()trunsfol · nlel~. 

STROBOSCOPES 

The STH0J30SCOPE permits I'otaling or 
m :iproc:Htinp; ohjet-is 10 b(~ viewed intermit­
If'utl .... aud produ('.es the opli(:ni effect of :'Ilo\\"· 
iug down or IIlopping Illol ioll. For inst:ttlce, an 
c1et!lric fan rt'volving nt ISOO rpm will ;lppllr­
clIlly be standing st.ill if .... iewed under :I light 
that flMlw~ Illliforml .... 1800 t imes pcr minute. 
.\t I j'n~l fi:u::hes pCI' minute. t.he fan will appear 
1-0 revolve In. J rpm. und aL 180 1 fl a shc.s. it will 
I'ot.at(.' huck\\'lIrd at I l']}UI . 13p,enuse t.he (!ye 
l'12tuim; im11llP,;; for an appreciable fmct.ioll of It 

flecond, no fiickm is i':!een except. ut. very 10\\' 
speed;:., The appal'cnt slow motion is all exnct 
replic::t of I he original hi~her-:-\peed mot-iun, ,.0 
tl1iH the motion of a hi~h-spr.('(1 maehinc (:1111 

be analyzed \\'ith t.he st.rnhoscope undcr 
normal opcnitilll!; condit.ions. 

The st.ationtlry image thaI. is seen when the 
RlIsh and robltiunal fl peeds un' (;:qll:ll make::; 
possible \'el'y precisc spced l'ett.ings, and when 
the nash rMe control is eulihrutcd in rpm, as 
ill the ST HOBOTAC ®, t.he stmbo;o;c(lpe eml 
he used u.s It t.achometer. 

The STn0I10LUX® is an auxilia.ry light 
:-\ource that. can be flashed from tlw St.rohotac. 
for aprlic:ll,ion~ where mOl'e light is need(.·d . 
The STHOBOLUME is R hi~h-intellsit" light 
smm:c. llasbed from a ~tl'Ohot.uc or from u con­
tm:tUl', for low-flashinj!-rllt.e I1.ppli(,:It.ions. sunh 
a" looms lind printinv; l)l'(·~s...,e;.;, The CON­
TACTOn is a d('vi(:(l for Iltlnc:hment to u 
cmnkshnft. or ot:her machine ::Ihah. to flash a. 
:<trobol;Cojle one or more t imes for ()ueh re\'olu­
I ion of the shaft.. 1 t. ('un hc used \\'i t.h eitlwr t.he 
Stl'obota.c 01' the St.ml!()lllme. The T\HCRO­
FLASn i.e;: an I.dtm-high-sp<md light, :<ource foJ' 
sing-le-flnsh phot.ogmphy of rapidly moving 
ohjects such as hu1lets anti projedilcs, 

The appli{;iltiolls of (l(!III:ral Hadio Rt.robo­
*·()PC.~ are IlHll'e com pll't.e!y dis('IISS(ld in t.he 
hookleL "Eyes for Indu1'itrv." a copy of which 
will g\uuly be sent, on request.. 

SOUND AND VIBRATION 
In;.;trtlment.s in t·his grou p provide means 

foJ' mr.:lsllring obketivel:.' thc Iloi:<e genemt.erl 
in maehines. ll ppli:uwes, and s imilar equip­
ment., t\.S well aR general noise levels in offi<:es, 
huild ingg, .st·rcets. etc. The SOUND-LEVEL 
:VrETEH and t.heSO UNDSllHVEY :\lET8R 
measure the level of tllt~ Iloi!o'c in terms of ftC­
c~pted standard:; ; the SOU~D ANALYZEn 
mC~l~ure:'! c~ch pitch <:omponcnt in the noise), 
the VlBnATJ()N l\ l E'l'EH and V1BRA­
TTf)N A~.'\L ',{ZEn measure solid-borne vi­
brat.ions in the same wa.y that Ihe sound­
measming iust 1·I,ment.s mcuSlll'C nir-borm! 
vibrat.ions. The ()CTA VE-B:\ !\' IJ ,.\:\ A­
L '''ZEn, permits l:he !-;ound energy in sue­
cessive O(:t ,IlVCS in the :;pl!(·trum tot) he mcw:n.lrcd 
indiv idua.lly. A mndom noise glmernt.or, usdul 
in many t.YPC!l of al:ollstic work. i.'! a lso avail­
!Ihlc, $CC page i.'l3. Thi~ equ ipmcml. :md ils 
lI ~e" fi re mul'(' complet.ely described in "The 
:-;:uise Primer'" Writ.e for a eapy. 

POLARISCOPE 
The POLARISCOPI:: represents a new 

approach to tlw problem of stress una lysis ill 
pl\Ulo~I;\.~ tic models. Wi th Ihe STIWBU­
LUi\U: ligh t SOll l' eC, exposure timo is reduced 
t·o a few millionths of li.l'iccond , which gn:w.tl.v 
I'edue()s t.he $; izc and weight of t.he ,ls,<;embly, 
gh'Cli a IUl'gc. 8-inc11 fie ld. ami :11;;0 permits the 
photography of dynamic paU.ems, 

MOTOR SPEED CONTROLS 
Genet'aJ Hadio VARL\C 'gl SPEED CO~­

TIlOLS proyide smooth allli (:II11timtOUi:i con­
trol of 8pe(~d in d-(: motors, op('ratillg from 
t l lt~ l.l-C line. T hc" eombinc u Vltl'i:w lind a 
l'Ce\.ificr 1.0 pl'oYitie an Ilrmal.lu·c voltage tha t 
can he adjust:cd ov~r a wide rnngc withOtlt 
detel'ior:l t.ion of nOI'mlll shunt-mol.or regula­
tion. H.ntings :\1'(' ~b hp, 73 lip, anll % hp. 

VARIAC " 
The VARIAC, n. cont.inllollsly arl jllst,able 

autotrausformer, gives smo,)1.h , cont inuous 
mllll llal com:l'ol of a-c ,'olta~e fl'om zero 10 
17% ahove input litH: v oltal{t!. A nl.ilablc in 
sinv:le uuits and cOIll!JinatioHs in I':lt.ings from 
170 va to 25 kva. thest~ units arc used in all 
typcs of indu . ..;try fo]' euntrolling \"tlitage. heat., 
light .. m ot or speed, tUld oLhcr voltage-sensitive 
(l,lIunti t ies, 
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STROBOSCOPES 

TYPE 631-8 STROBOTAC '" 
( STROBOSCOPIC TACHOMETER) 

USES: The SI 1'1)1 'ut a{' is u~d fur IIlcasminv; the 
s pI,<-'(1 uf rotati ng. 1"t'I·ipnwa1inv:. or dhr:lling 

InI.'CII;\lli.'$IJI ::l al ld fur ol)s('I"\'in~ their opcra \ i0l1 
in slo\\" 11 \1)lioli . [II tlH' lIt'sign :1IIt! \l':!lin;! o f 
1ll:l1'llinf''': :1 11<1 Iligll-.<:'llt;l ,,1 nl\'(·lllL]li ... m~, tIle 
;;'l"IIhol;I\' i:s in\·all1:lhlc. TIl(' ojJI;l":Iliol1 of 
Illolor:-;. rHII.'$. [luli('.\·":. V:~' a l"li . l';trw,;. ant! 1)\ll{'r 
lILac·hillc' ell'11I('IlI."; (''111 l'e c.x:l lllined ill lilo\\" 
nll)1 i01). ~1)(,l'd n)(':ISI1 rt'JlWlll s fIll' I " '('d01ll I alld 
unclC:-l')(,ac l j c''''1~ (':111 llc' 111111!('. II i'i ill('«I1 ,' 
$ui\(·d fur I"'lpidly :tdjll,.,1 ill~ 1 hI' :-;pc('ti s of ~t 
1l111l11"'I' lll" madlinl· .... iHll'iIIlt'll III O]Jl']"~llC ;11, 

Lh(' sam(' lil )(,Cli. a~. f,)1" in.~I;t I )(·('. 1{ ·.Xlii(' spin­

dll·"'. In pl"o(]lldinn t..e:, (,iug. it prm'ide:-; :~ 
lllC'an.' or rapidl.\· "Iij!ni ng rIlPc·haniSI1l'; that 
ulwratlJ 11111i<'1" 1,lu,.;(' l olC't':lnl'(,K It, i." appru"ed 
fur tt :-\(' ill I·hel·k ing 1;111: t·:diltrat.ion uf aircraft 
t:WhOlllCI('I'fS. 

DESCRIPTION: The ~ll'ohot:H~ is a small. purl­
nhle strolJl)sc'ullC l'aliht·;l tt.~1 to l'C:IU 51"'('(.'t1 
diredly iu rc\'olllti()ll:< per minute. The li)!h l 
:;OUITC is a neon :-;I,rni)olnln lamp tnculntCti 

in a p:U':lholif' rcllC'tlor. Tlif' fr('qlll'IlI' ,\' of :1 

self -('on t a incd pi('r! ronir pul,,€, J!,l'IIPI'u tor de­
t.crmilW:I' li lt' 11a!ill llll! sjJ(\(·II . \\11;,,11 ean 1,(, 
:uijm;\ed hy Jlu.::a IH:i uf a uin.'d.- rcadil1g dial. 

'1' \\'0 111fM.[pls ;Ire u\,:til:Lhlc. t he TYPE G01 -B. 
\\';t.h ;1 range of liOO rpm to I I, IOU rpm. :wel 
the Tnt-: O~J-BI.. whil,lt il willde.-; ,111 add;­
l,jOllal ranp;(' of I 10111 llil' :<l'nil' \ ';lillC'S, i.e .. 
tiU rpm to I-l-IO rpm. sckc;l1'd hy thrl)winp; n 
8\\";ll'h. a lld lI1!ci'lli ror Uh'il'I"I'atiolt:li InJ r).;. 

:;pcc·d!< helow \)00 01' a hU\"l! I I.-lOll rpm, lip 
t.o a bout IOO.OUO rpm. Cll i l he measlired b .... 
u:;ing fla . ..; h iH~ raW," that are "implt· multiple,.: 
or suhmultiples t)f t \)(' l'p('cd 10 he mc:t_""l"cd. 
Hdow HOO rplll. tit.: TnE 1i31-1i1. mud('1 (':) 11 

be u:!(!(1 for ull~'r \' a t io])": IIlId l'O1l1 l"ul I III I"pu-«!.-;. 
hue... as l.hc speed deert'n":e:!. (]id'('r 11C{,{Hnes 

pnJllo UlU'cd. I)winj.( to t he iU:lllilil.\' uf the 
human e .... e to rCI:lin :o:It(T('~i\'t' imagr·,.: lo ng 
CIlI)IIJ,!;h to ,!i\'c Ibe illll~i()n of (;ullliJHJ!Jus 
motion. 

The liv:11l [!:Ish from Ih(' :-:)1 1"01'01 ron is ex­
t.rcmdy :.:hll1'1 tlm l ,':11\ c/l"p('lin' ly "":I"p" mo­
tiou at.. suhject speeds UJI 10 ... t~ \·C'I"al timp ... !l\(' 

til':lip \·:ilue:;. 

FEA TU RES : +- Hcquin.!s 110 COllI ;(l'1 II·i 1 II Ill t :l· h ­
unitim Ilcirlg 1Jlt·:tsun:,'1. I. :1 1\11 It\:l)\'c al •. ";I)I"I,."; 110 

powcr. T herefore. il (;:I n I,e lI ::led II! l1\Ca:';llJ"C 

the .'$pcctl.s of \'cry IUII'-po\\'cr d evices. 
+- ~Iu)rt lIash gi\'cs :-;[Illrp illla .~(': •. 
+- lli~h :1l"l"l1r:JI·.'· - ± l' ( \\"11('1) sl: l tltllll"llizcd 
hy (~nmpnri.";( lIl Id'il tIll ' )lO\\'I'I"- l i l)(' fl"C''tIlI'll(·Y. 
+- C Ull hI' 1l.";I~1 in pial·P . ..; ill :l l'c,p .• ,..ihk 1" c'OIl­
vC;I1 \,il)llal llll·110IlU't l·r". 
+- I':",,;\" lu .~c t - l'a.~\· II) read. 
+- Where mOI"O 1i~111 is requ ired, ~"Ixiklry li~h t. 
sou rc~('S :l1'C a \,:I ila hie - .. wc ;;1 J"ollolu x (pa~p;~) 
:llll i :-)1 l" oholl1tl11' lpa~c' -I ). 

SPECIFICATIONS 
Range : T,· I'.; li:!I_ U. 10(1\1 I" 11. 11111 'VI" u" .li" l: ,.,," he 
\1...:,1 10 IIW:hU'C ~I,,'\~ I. "I' I" t!~l.fN)l1 '1)111. "!" ,"' F. 0:11_111.. 
(\(111 10 ' 1.11.111 n"" "".I till til L410 n"n. 
Accu r<tCy; .L lc:, uf ,li,.1 ."(·"dm..: .'lhlwC YOO rpm on 
._,,,,,, I,, nl '''''1((' f"r bUlh 11I," leI ... 
Flasn Ouration; ;) til III IlIIUiull1t." of n __ olld. 
Power Supply: I '~-. ,,, I:.!;. \'. ,[u. '.ii, 1'.\"I'[e><. I'ri~ quuted 
Ull r"<t'''''' for n,I"'r ,.()1t"I1:~'" ,,,,,I frt"lucn<:lc,s. 
Power Input ::J':' "':ll\~. 1II:I),j,num. 

Vacuum T u bes: Une T n ' l( 1;:11 _1'1 ,.:trn'""'r ..... "lie 
tiX5-UT ( ; :",11 "Ill' £O:--;7- (.:T (; ur, · n~'lIin~J..\ """ 'I,leLl! 
;!Ct of ~ubc,; i~ 'u rlli~I".1 ",it], tin' i" .... ",",·, .. . 
Accessor ies Supplled; Se>'t'u-ioo~ 1,0,,"'" .... "d. pl"t: LO 
IiI I~mt: ... wr j: ... ·k. ItI,,1 '1""" (11 .('<. 

Mounting: )[,-.I"II'"hin,,' Wilh l'arr.,iu l( h"ndle. 
Oimensions : 71 ~ .~ ,, ~ .• ~ \IV inehb. ovcr-atl. 
Net Weight: :l l t loollud.i. 

J' (ic~ ___ T II/I' 

631-8 
631 - BL 
631 - P1 

Strobotac (600 to 14,40D rpm ) ..... . 1 

Strobolac (60 to 14,400 rpm ) ...... . 
Repl a cement Strobolron .. . _ ... . .. . • 

1111,\\'1.) 

11ll li l:-; 

$1': .'\"=',\ 

$ 140.00 
170.00 

7_50 
1'.\TE~1' 1\O' I· It.: E. )kQ ~Ol~ (I. pllllo) ,.j. 
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STROBOSCOPES 

TYPE 648-A STROBOLUX " 
(AUX ILIAR Y LIGHT SOURCE) 

USE S: T he Stroholllx is :m :lllxilimT wlli1(:­
ligltL source fur lL-;C \\';tll the :3lmLolac in 
appl ication;.:. wll("l"(' the al'('a:o: 10 hl- i llumill~lt cd 
arc largN 111: ln tlie' ;-;II'01).,1:\C t::UI covel'. or 
Il'here ~1'(':lll'r lighL inlcll . .,it .... is requi red . 
Allitollj!h it·" nash is 1I0t :loS si lO!'! as thnt. of 
illf' :\licI'OJla:<h (pa ~;I' Ii). it call be w:icd as ll. 

light SOlll'l:e for ,.i nglp-fia:<h photogra phy. 

DESCRIPTION: Tn'I': li-l 8-. \ :-:)ll'o!!OIIl .\" cOIl ... i!<ts 
of n POI\'CI' 1iu ppl .... :lIld lump. capahle of pro­
lhwinJ,!; hriliiaul li~ht fla ." hl'~ at speeds up to 
'iOUU pel' [[lim1l!). The flashing source is a 
T n'l-: l i:3 1-B :-:ltru!10ta(' :l1ld ("ou.,;cqUl'11 11y call 
1/1' !:ulllrolbl b.\" ( 1) tile sclf-Clllltainl'!1 11111:;0 
gC'I\PI':ll!)1' in ihc :-)ll'ul I01:1I': . (::>0) the :\-1..: line, 
{ ;~ } an ('xl(,l"l1;11 ('uII1;wlor (TYPE 1.-)3.*)). ur (-I:) 
an ('xl l'rnal o,H;illalOr, prd 'cl'ably one which 
(.::( 11 .-;uIlply "qUill'\! wa\'(: pul,.;e". 

'I'll<' lamp. rillc'd with :.I mrc gas. rllmi:;:be~ 
fI. white li~ht :d'Otll 0 11(' Il\mdl'l'(! times as 
PO\\'l'rllll a.;; that ~,f lhe ;o;lrub"r:tc. 

:"TO :lpprcciflhle d1lplication of f:Ll"i l ilie.~ is 
FEATURES: T he combination 01" t he Tn'~: inl·olvcd.,.;() that L111' purdl:l.-;c uf the TYI ' I': 
G:11 · 13 Strol,t)I:H; a lld Tn'~: Oll:i·.\ :)ll'ol,olllX (i.jS·.\ Strol,olux i:< an (~I·IIt1ollli(·:d :<t.lllllioll 10 
lIas all the a l]\":ll llagt·s (If the ~lr()IIOlaC pnll,kIl1.-; 1'('lp lirill:,!; )::1'1':11(,1' illu111illaLion Illal! 
itself pillS th e fca lurl' or high illumi nalion. is prm'idcd by lh(' Slt"ul'OI;lI.':. 

SPECIFICATIONS 
Ran ge : "1' 1<1 1lII1Iho~l"c .. 1"'1" ... ·, ·,"'01 (I,Olln p"r ,"iml\(l). 
f'jll.:l,· H".!..", f",. 1,1"'I"!;nll'h.,· '·"u "I~" I", "hlni,,~ ... 1. 
Duration of F lash: Ill'I"""'1I I.; Itwl 5U ,,,jl'r,).<~,,·(),,d,. 

olepcml[lI/I: "1"'" fl ,~hi"r: ';1"'L~1 ,lit.! "P"" the .'\elli:t~ (;f 
Ille .-; I·I ·:I~ Il."; '""tt:.:,· "wileh. Thl' "l,urlpr tL,~h is Ol)!"jlll-U 

,,1 II\(" hiJ::hef '11<,<,d. 
Accu racy : T he a,'(""·''' ·.' · is LI 'l, \ ... 1 the M)tl","(", eonlrullinlO 
tl ... Ibsloittg Sl)~~·'l. (::;(>,. "'I"wilj,·,,, i",,~ for T n'): ()31·13 
~1r,,11U1:"·. I.>:';':" 2. ) 
Power Su pply: It);j I" 1:.!5 (or 2111 1.(,2;}O) V()lts . r.o to 
Go 1,.,·,·1< ...... 
Power In p u t : 12,; wltl(.". ",,, .dltl ' It1l . 
Vae ulJ m T lJ bes: On(' 5 Z;j H""I itic·r !I"d one 'i'YPf! (j IS·PI 

L:ltnJ'. I"-'I.h ()f ",hid, :trc {urn,sb,,(1 whit the in.'!ru",,"ut. 
Mo un ting; :':lhL'Ct 1t"'I,,1 c"~ with I,b"k wriukl,·li"isl ,. 
LallII' 1",,1 ib \/-;, ... 11 ((·IIt·,·t"r ,,,'(: "",uttl,·, 1 iu ,H'I' -;.1,. u! 
""$C. tIll' IM)W"r ~"l'pl.,· itt II,,· "Iltcr. ,/",,(. r'·""'I·"I>I,·I:""1I 
:"'.""lIltl.\· i." jlm\·,.!"d ",;:11" X ~:.!:J '''I'l' l'+1I",I" {'It' lripod 
"t<""'li".:. 
Accesso r ies Requ ired: A Sln'Wlae i ~ n"Pl·,;..;"ry to 
uIJt'r:ti(! 1.1t.;: StruJ}()ln~. 
Accessor ies Supplied : SCI"(,tI-i()01 pow"r eurd, ,·"h!e fur 
" /IIu"'olioll 10 ::itrl)1x,t:"tl'. e~I~·".~iun I;:,bl,· for 1:,"'1', ill'"rc 
fll;oe~. 
Dimensions : \:1% li 11 ~.~ ~ t:l1~ j,,, ·I ... , . v'·c,'·"II. 
Ne t W eight : ;>1311'"",,11-. 

, '" ./. 11 '"",/ /·,. i,·,' 

648-A 
648-P 1 

Strobo lu x .. . . . .... . ..... . ... . . . .. . .";(',\ I." 
.,,; UH l.Y 

$225.00 
17.50 Replo cement Lamp ...... . . . . . 

,/.,'/1) .\ ,lj""lj'H! ,'l~"\ri" .·j",,·er (·utli'r.~ with the Slml!.)I:tc - VhMO CO'lrlfJ;Sy RCUliuIl IC>ll tb"d. (/fi!Jh/) TrL'''; (.;([ · 1\ 
Slrvhuulc witlt "[" . 1'>: ul'S-_\ .'ilroll()lux. 

~------------~ 
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STROBOSCOPES 

TYPE 1532-8 STROBOLUME 
( HIGH-INTENSIT Y LIGHT SOURCE ) 

USES: The Sl l'ubohnnc pmtluccs :t IJrilli:lIlt, 
white), ligh t tla:<h t.hat is well i<uilt".'·d fO!' :<tud .... -
iug mot iuns of rnachilH':.s Opcl';tti ng at rlJla­
ti n:l .\·lo\\' :<pccds, Twu imporl:llIl :lpplie~ltij!llS 
arc the ::l na l)"s is :Uld adjllstnwnt. of shultle 
mution ill )(':.:1 ilc looms ;tnd uf ("01')1' I·cgisler 
in pl'illl in~. 

TIll' Strul ll)ll1mc is dcsign<.'\1 to he fl a:<hcd 
from :111 cxt4'l"lla l ClJltl:ll"tol" ,. lIt·h :H~ the 
TYI'~; 1'-):1.-,-.\ (P:lg<, .:1 ) , ;t ilt! 11I ' IH·t' is pa l'!icu­
btl)' llseful where the moliull to 1)(' ('x:uni ned 
if<; rclatC'd 10 :ll1g1llar position of a :sh:,,·t. :<u l'h 
as a (:I'ank:sli: rfl, ca rn shail, or COIIIH t' r:<h:lft, 
OB one l'nd of whir'lI a ClJlltactor is held ur 
l'l:tmpcd . It can :11:<0 1)(' fb ."hed from II ;-;11"0-
h()tac. It il$ :u laptahlc :1 1$ :1 1igh~ sou rct~ [or 
~inglc- [!lId nllil t iplc -IIa .~h photugr:lphr ill 
rescarch pmjcl'l i<, \\' III'l'c the motiun of the 
:;ubj ect is ofll'l1 tuo fn .s l to bc stopped by 
I'on vcn t ional ;'!)I)('cdlightl>. " 

DESCRIPTION: The clcmcu\.') of the :;Iruho­
illme fU'C :1 high-nJ11ag:c \I 'an":{UI"IlH'r liml 
I'cutifi,:!': :\ mpncitor, which is (·h:lrgcd to 
:'tbULL t.. 2,,00 \'011 s from the n 'tl ifi!'!': ami a 
lamp throngh wltil'll the capu (' it,1!' is dis­
ch:ugctl 10 prodtH'C the lla . .,:h. The di!,"(' 1t:tl'g(~ 
i!i initiated 11Y a "'Iweilll ~llllb/,lr"lIl Irillpeu 
by :m cxt c:rn:tI impu l.,<<,. EitllC'r of tWO \':dllcs 
of (:npacitancc !'tIll ill' IIs(.'( I, 118 SCICCll"tl hy a 
switch. The 1:II'gcr is for Ha .... hing I'al( 'i~ li p 10 
120U pcr minmc wilh intcn,.;c light for ,;hort 
periods, li lt! srnn llcl' fu r rate>; up 10 aooo wilh 
aboul I ' 20th :\$ much light. T h(' :-ill'uhollllllc 
OP,!!':I! es from :1 II.i-\'oll :\-(> linl' . . !)() to l iO 
('''de .... ThE' ('nlire a ....... cmhi " is m()lIfllt..'(i in !.l 

i);na ll met ul t:tl!'iC wit II h:lr\dlc, 

FEATURES: +- B rilliant, hi;:;h-int('n,.:ily, white 
f1a.sh. 
+- Short fla .sh - ahout, -10 mi l; l'nSL'culilb llt. 

high-iutcll;.jI·y po . ..: it.ioll ; 20 mi r.:r·o.sc(:onds at. 
III\\" inl cn,..ity po,.:it iuu. 
+- Fl:r!>h ing l'atCl> Li p 10 :}UOO per miulltc. 
+- O\'cl'lo:.H1 IJi'c:lkl'l' opell i< \I II hig ll · illl c II Fit~' 
1":1111 .. ('(', whcn llIaXilllllm . ..;a fe upel'atin:.; l imc is 
rt,:tcir('d fur ally SPI 't'li. 

+- Cump~I!; I , lighl , poJ'i!lhle as:;('lUbly. 

+- Lam p and it s hOIl :;in!;: al·e I'CI\1 .. \·a lllc fro m 
puwer ~lIppl.v ami :\1'« provided wit It a to-fool. 
cxli'u.sion cnble. 
+- I.mn p hou:;i ng i:s IU·o,· ided with tripod 
sockt'l. 
+- Sealed-bea m lllmp is easi ly n:m()\'cd fo r 
rcpiaccllWIIt.. 

SPECIFICATIONS 

Fla$hin g Speed Range; I lh:h jute",i, .. ,· - continuous. 
• ;0 n:l~I.e.; I,(' r wil". li' . m;ui",,,,,. ; ;uu"rtniUc"l, or ror 
~hort "..riuus. UI' I ... ;j(1UU l",r ",inute. 1.0", i"tensily­
eO" li"u",," "I> IOJ !'I 'I,rOJ:<i''',IIt'lr I:?LlU Iwr miuule. 
Du ration of Fla,h; ,\ ppr""i",,, I.:l.\· 41) Inkro."e .. u!'t, I~ wi t h 
iUI..,,,._il.\· ~",il .. h :\1 IIU:tl : "IJJ!wxi'ualcly :!O Itlil'ro­
"'>'·(IU'!.. "'itlt ~Will·h " I LOW. 
F lash ing Control : T 'I'I; \":i'''' '\ ( 'rn",u'I(or or 1','1'.: 
,i:l\ ii1r(>I">oI.;," " ',Ii! T"I" ~ Ir,i:.!_p .! T ran.former Cal)le. 
Tubes: 

I He"lif'l'r - T n ' I:Slfj 
\ ~Itobolru" _ T\' I, t: (1.\;; 
I 1<'1:I"h 1.""' \1 - T \'I''' \.:.a2-1'1 ((:1': T .\·I", 1'1'-2201 

Accessories Supplied: Puw('r ""1',1 ",itl. grollrtrl ler­
,,,i,,,t!, Ih .~ I , "01'11',,1 '·"rd with l'u~11 lmUon, :\uu Ii ["lug 
\() ",\Oich " ..... "I1\'·I<)r ~"n be c"'U "·\·I~'''. 

Other Accessories Requ ir ed: ~un('. if la'''I' i ~ Iv he 
fln . lll ... 1 ',,:1.1<11;(11) \'y 1", ... 1, 10'111"", Fur ~ l r"IK""~ IP; " \\vrk . 
1\ T , ,." \ ;;;u:,. \ (· ... "t:wl\X·, OJI':\ T n "": ,1:1t Stw"VI:\1' with 
TYI' E I :.:~ :!_ 1·2 T r,,,,,(nrmer ( ',,] .),, i , 1,,·,·, l l~ l. 

Mounting: ~\(:r:d " 'I:-K: with w"ud",l 1"1" III"'p j" ril'­
""w"I.J ~: ~I ""n\:(" "'V''' 'c IOJr 1, .. ,,1' ,·:\1>1(1 i .• " . " dll,·" in 
I':'-C. Tripod m"""li,,!; 11,,.,·,,u (1 ., _:.!OI i ~ l"",·i. lo:(\ '" 
b"'I' IIVu,iul(. 
Powllr Supply ; to. ... to 12;; ,·oil •. .;.u 1<) liU ey,·h.' •. 

Power tnput ; .\II IJ(;t 1 i"I .~",it .• ·. IO.,)w:\I(.<:\llill fI" shes 
,JOCr l"i"",I..,: 50tJ w"n , :\I l:!rJlJ 11:. . 1.('>1 Iwr mi"1I1e. At 
LOW inlc,,~ il )'. l::!fl ... nll. :\I :;(I()t) fI : . <h~'s I>o!r minute. 
Dlm e:lsions: 1 :~,, ] 1 ~ ~ II iI ... l,,· ... , o'"<' ... nll. 
Net Weight: I S~'.I \l()"ud~ . Lanll) "nly, '! jlOlmd~. 

_ __ 'I'.'I/,,"-,-_ _ -;-.,-_,-,-_ _____________ -,-_ _ --'cc""'Cr lI'"rrl 
1532· 8 Strobolume ....... , . .... 1'ITU: 

l'riC'" 

$265.00 
30 .. 00 
12,00 

1532·Pl Re pbce:nent Lam? . .... • •• • • . • . "l'OW EI. 
1532-P2 Transfo rmer-Cab le.. . ... ,.. .. TULIP 
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STROBOSCOPES 

TYPE 1535-A CONTACTOR 

USES: The Tn·t; 1:,:1:1- .\ Coniadll l' i ... \I,;('d 10 
flash :l f';ll'ol)()":CIJIW in ";Ylltlll'lmi"'l11 with a 
nJt;l till~ .~ h:ift. ... u t hat thl" m () \ilJlI of ~nmc 
olhel' m:u·hilU! pa ri h.l ll he hl,,;(,I'\'N I .41'01,0-
scupic:d l.,· a:<:l fllndiulL or ,.:ha ft angldal' po ... i­
I lUll . I I i.-i pad il'ILlad," IIseful ill I Ii(' ('X:llI1ill:l­
lion of ["(·\a lin>!." lo\\'-sp~d m:lthi11 CI'Y wit h 
111(' TnE 1.')32-B :)(wbo\u tnc in :ow:h :l lIpli":1-
1 ion:< :1 .<; I IIl' I imin~ of 101 1111 :<111 111 1(':; ami the 
adjU:-:lllll' ll t. or 1'C'),(i,.;tN in prill l i Tl~. J 1 ";lII Iw 
Ul't'd equ:1Uy \\,\,11 wilh the Stmh;il:l l' or wilh 
tIl(' c() mllin'lli(}1l u[ :;\l'Obotal' ;lIul :;11'01101u:.: 
al sl JI'cds b(·low TIOOO rpm . 

DESCRIPTION: Til l' 1I:I"i(' clem!, I1 !.';; of l he ('Oll­

lae \ol' :11'1':' l 'll l atill~ t'il'drit'al,'uTll:)(.; t which 
cngagf!'" '<:111·{·(,l"",in·iy ti lix('(l {"IUlla('I", sp;u'l'd 
a\ ('qllal Hn;.d<'s ;tl"(lIIml its Ix'ripllCI".\". !lenl·c. 
(·uII\I Jil1:llinn .... of 1.2. :l. 01" 0 ('quall.\· :sp:l ~Cl.1 
cunt:u:h per r(l\' ol u lioll I·:..tll he 1L";I'l..1. .\ d,iu"'l . 
IlICIII uf f lit· Iln).\:II!aI· plJ . ..;ilioll uf l li L' ('OIll:tCl;oS 
ta ll be Illadt, I) \ ' {'(' :31;0° :t llli n·lal i \"o pOl>it iun i;oS 
indica l!'(\ u n:1 li<:: d c l'a1iIJr:II{~ in ;)0 iUI('\T:I!,.;. 

T ile 1"01 or at j :1(: l1t's to 1 he :;bn 1"\ of :l mat"ili ne 
by iI magneti(· ,,!t lli·1! :1t. II\(, ('!lU of :111 18·jm·1i 
flL'C\ihle :;hafl. T Wl) anl-;ular posi t ion control", 
are' a\·ail:Lblt'. Oil( ' al I hI' end of :\11 ~·fOOL (lexi· 
ble 1: :11>1 (' , t he lliller :t knoh mOllllwd on till: 
l'IUl I:It"t,lr hod\·. Th(, :I ... "em1,1\· is mOluH cd un 
:l I:H~I' di:mlt'i('r ..J....foul rod , \\' liil'h i", "'1't'1\retl 
i/l a 11(::1\,\' ell"'l iron h:l s('. The conlaelor rna\' 
b(' luc:Ilt..~1 :tt lilly point on 111i", 1'Oti :lnd i's 
1()(.:kt..'(1 in poi'it inn 1I.\·:t IlIumh!'!' I·C\\". 

FEATURES: +- .\l;l)!;IU·til· l'lu l ch It.'ieS II po\\"er· 
[u l mliltipolc .\Ini l:o magnC!l. ~i\ 'es po"iti\'u 
(, IUII·1t :l!'iion 0 11 iroll :lJld "j('1'1 without the 
IIc('c,,:si ty of drilling and t.a]l]lill~ Ihe shaft. 

('I()~eU!l of " II('Or""t i\"(' ~"VILIIIi " 1l dt'\·i .. &. E"I,I(>1led 
a .. ......, "' f,I~· is for per"",,,c,,1 ('Olll,li,,:: I" "h"fh .. ...; t('(:1 cli~c 
in rrorCKrolll,, 1 i~ (or "tta"hin~ ,", ,, \t·h t.O 11" ",ntll lt"Plic or 

~ r "ull ~ha rl~. 

~ C:ln be casi h ' ;ltlac!It'l..1 n nd n 'muvcd frum 
ll1 ~w hi llc \\"hih~ 'in m l)1 iUlI. 

+- H('mul(, l'ont 1'01 ;oS ll;Ifl i,.; l't' lllo\'ahie, 
+- Clutch h.:1 S s pring-I uad!'c l ('C ll lt'l"i ll~ d('\·;cc. 
+- Balllr~ariligs :I n ' l1 ,,:cd on 1"01:11 in:.;: P~II·t."i. 
+- Fh'xihlc dd\"{· ... !tlf f! ~an hI' hf'1lt l b ro ug!. 00° 
:l1lJ!lc 1'1)1' work in l'I"u\\'dl.>(i Im'llI ion~. 
+- .\u xili:II·.\· c()llplill~ dc\·i\·c' is rllmi shcd for 
u::;e in a]lpliC;1 I ioll :< \\'II{' I" (' PC't" IH:I!\I'nt l'uup ling 
to ::;lia!"1 i."i preferahlc, or \\'!te re' :i h ~d'L is non· 
m:lgl1ct it . 
~ C:unt<lctol" (';I n he I"cmon~d fmm !<\and and 
m Oll nt a l pcrmam.·l1 tiy Oil machilw. 

SP ECIF ICAT I ONS 
Speed Range: 0 t " .1Ui KI 1"1"'" 
Contacts per Revolution: n. CII"""." ~j.>:"·l·d. Cuw!.i",,_ 
tion~ of 1. :!. :1. (,r V. I~LlmH.\ '1"'i'~'1 1. ":on IX! n-I·d .. \ .'< 
>lh il>I)('(I. eOll ' :',,:I/)r b '·I)u",.,clefl [ur "i"l:tl' " 'r"l:"'~ Iw,r 
rlwoJlIlion. 
Rilnge of Phase Ad ju stment: :(C,(J0. 

Range of Height Adjustment:: 4; inchP3 to -I r ...... t. 
Diameter of Base: 11'0 i"dll.'~. 
Accessories SUpplied: .... lIxililtT)· ,-oul}t illl: (Ic\'ict'~ foc 
('1)1II1<!I"Iill" to ~I",it ill \\"1oh-1! h"le I,a~ 1,,·,·u " rHlrd. 
Ot:her Accessories Rcqui r ed: \\'hen 111(: ('IlI'l:'l', or is 
(10-1.:.1 wi lh " SlrohOlfl(", " TY!'~: 1.;:1.:'-1'1 Adaptor C:'!llo.:: i~ 
IIL .. :ct.. .. 1 for <'(>lUlc<'t irm to the .-;l roOOl:tC. 
Net Weight: Ii ,oo,,"d.,. 

Priec 

lS35-A 
153S-Pl 

1':\'1"£:-"1' 1\0"1'1(; 1':. 
I Contactar ... ............. •...• •.. 'I 

Adaptor Coble . .................. • 
S~'e N"u: ll. P"If" vi. 

CHunK 
cnOOK(;,\ IH.t:: 

$ 140.00 
5.50 
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STROBOSCOPES 

TYPE lS30-A MICROFlASH ® 
USES: The i\Titrnnw<h i~ a light SUlIl'CC fOl' 

s in gle-flash, ullm-high-f'pCtx] phot Ogr:i pily. 
It pnJ\ 'idcs:I high-iulen . ..:;l .... light fla!o;h whose 
duralltlll is apPl'Ilxilllalciy 2 millionths of :I 

SI'('olHl. o.:apaJ ,I., of ;)1"1'(»:\ ing c-xll'ernel .... I'apid 
mol iOIl allli record ing it. wi lh com'CIll iOIl;l1 
C:UllN;t cCluipm(,lll. 

l>hul~)graph r; lIf ol.j('d;.; modn; :it ext rcmelr 
hiJ!h ,;pl"l'd::< ;il'(> pO>i."ihl c willi the ~ricmfl<lsh. 
ami it finds many applie:tl jeml; in (,llgi necri ng 
and lhc ph.\',')icul .;cil'llt;Cs. parti('ulnrly in such 
field,.; ai! bllllis til·..;.llydralllic:-\, ki nctl'lillics, and 
illdu,;tri:ll (:llcmi,,\I'\' , 

A I!l OIl).!: 111('s(' a I'C 'slw I iCf< of lI"ear or :1 hr:1;;ioll. 
of lll1'11llit'1I1'C in liqu ids. of fnLf't1ll"('S in . .,lJlid . .,. 
of lllt'chtlllic'[d di"lorli~n :.II high t'ot:"ltional 
:;]>('(,11 ", HIllI c)f till' alUlllir.;ctiu/t of liquid fllds, 
DESCRIPTION: 'I'he clell)!'nl :; of 1 he:' [i c.;)'oftti:;h 
,fIl'e it POWC'1' !illppl,Y, It gas~fil!pd lnmp, ltnd a 
nigg(')' ('il'cuit, A higIH'o[lag(' lmn"fol'lner 
:1I1d 1'l.:!d ifiel', opl'rat in~ from the a-I: PO\\'('l'lille, 
('II:tl'gl'll (,11P:II'11111' :t1'l'(IN'\ IIII! 1:llllp tt'l'llIi n:II ,~ . 
An (>l<-cl l'll':11 impll!!,(" which Illay IJe deri\'ed ill 
lmy CUlC' uf ~I'\'~nd \\'1I.\'i'; fl'lllll till' piH'llotnt 'IICIil 
to 1)(' phmoJ.{mpllC'd, iClui1.e:-; Ille ~a:; in t.he 
lamp, Imd tilt' I'llt'I'J.{,I· :;1nJ't!(1 in Ille l:ap:ll'itof i" 
tli .~'!<i p: lu·d ill H di:,whargl' through Ihl: lamp, 
pl'f14 hwinJ,! II short. IlI'i liiant !lash .. \ minimulll 
of 10 i'>('('ow ls is 1'(·qllin't.1 1)1'1 \\'1,('1l rla:-;hcs fol' 
lilt' ('IIII:tI'lIUl' to lJ\'('olllc fully ('harged. 

1530- A 
T 530- Pl 

·j,..·lt"le, 2~' ; v~,,,,,~t 1M', 
1'.-I.1'ENT )iU'I'l{.;E. S<.~, :" ou· ro, I'''v.~ vi, 

Th~ II'i!(gCI' l'ircuit includc:; an amplifier. so 
thai the flash CHn hc tripped with a ('(JIII' CII ­

liona! l;ry,.;lal microphull e', if dC' . .;in .. 't.1. The 
Ha::;h can alw be triggen .. '(l by a makc 01' break 
COil tact. 

FEATURES: The olll:;tmuling featlll'c uf liLe 
.\linulla!<11 i!) il~ ltigh-illtclI,.it ,", \'t'ry :<ltml 
fla:<!t. Durillg tlte fI:l!'i11. all olljed 1II0\' ill~ :11. 
lOOn fcel pCI' scrond wuuld he displa~'l'd on I,..· 
:lhoUl lll'O huncln'tllhii uf a n inch. (\JII:>e­
IIIlCrll!Y, :;hal'p I'c('unl,; !':In be ullt>lil)(.'\1 of 
bullet,>; lint! 01111'1' PI'Ujl :('tiil-.; in fli:,dl l. 

SPECIFICATIONS 
D u ration of Flash: '\ Ill>r,,~j '1(, .• 1(,1," :.! ••• i",·,,,,,,,·,,,,,J~. 
Guide N umber: Th,· ,.. , .. ,·"II .~ II!Hid(' "uI(,.,,·r (Di,t""",,­
i" fN'1 ""l ..... nur.'! rur tl ", :'I1i" r"I""h i., , d~;lI L :!;. with 
"",<I"r"l<'ly "'.;\ liill>. ,,,,d ",i!l, tl", ... "Ioj,,,·, ~"''''':01 ( ,>N, 

from 11,o b'''I)· 
T emperature a n d H Um;dity Effects: 'J'<!mp," ',"lurr. 
:,,,.1 l"I,,,i-li t., """'1";<),,. (:1 :: Iv lUll' F," I,) !I,-,'/u H.ll.) 
Io",'!' tI<) nlll" .. "-,i,,I) I ~ "IT""I <11>1)1( tJ,(j "1)<:1'"(;",, <Jl' the 
il>.,trlLl,,,;"'I .• 
Power Supply: III:; HI I:!.·, «(,r:.! l11 10 :.!.~IH \'uie" aU Itl 
I;() ".' d,'., 
Power I nput: 7U ",lItt~, 
Tu bes: 

l -oiU I-<': F(; - I; (tiE) 
I - 2V:l-G ti.\t ·1 ( IS:.:! ) 

] '1'II'e,: 15:JO-I'I (( ;cncr:ol I{;.di<)) 
Accessories Supplied: \l i"f01'hou" ,nIh e:thl", Iripod, 
aU luhe~, :! ~I"'"' 11:1.<10 1;",,1'- '1'1'1'1; 1;;:':~II-I' I. 1->1uc for 
~~'>""l'eti ... u to l'<lUl,wl"r-1riIJ i"('!'" I->,",,-,r ""1.1,,, ,,,,,J .-p"'" 
ru",-,-. 
M oun ting: 'l'loe I",w"r ~ul'l)b "",I Iris,t!;.'r ,·;",,';1, "'(" 
"N;e,,,hk~1 in "nc 111('1,,1 I'ft,«!o. thl.' I,unp in :mother. Tile 
1"'() "lIi1C~ I~k tOltclh("l' rolr 'r",,~pO:JI'I"linll, rollll.lcwly 
pro,e.-tilll( the 1,11"1) "",I Nllcrvl~. 
D i men.ions: :!11 ~"I:l l ':" 11 a ~ inches, o\'cr-al]. 
Net Weight: j:! 1,,,,,,,,1_. 

T.l n ·r 
TU;\' IC 

/'r;r" 

$750.00'" 
27.50· 

6 GENERAL RADIO COMPANY 



.  

POLARISCOPE 

TYPE 1534-A POLARISCOPE 

USES: The CeIlCI','! Ibdio Pohtl'i:scopc is in· 
lelllit:cJ fur liLl' lillU lv uf ~l,Lli(' Hntl (lvuamic 
:-;( I'C";:;C.~ i ,l 1I';lIl ;;p:!!'(·nt. phntneinsl Ie ·~n()( l('l .-: 
(,f til l'Ut'tllnd mCrnh{-'l'" I.y mrall": of lhl' [ringp 
p:Hl('rn ;; th;1I lh<,y ('xh ihi t !lUd!'1' pulari;wd 
light when 81I'C,",l<cd. I, 1:'1 he:.:! adnptC'..i ttl the 
:-:ltLdv of tWfH lim(>lI:<jon.'11 :<111':<:';(':< ",111'11 lIS are 

r<Cl ,;p II." 1('1l:,,101l. tompn·;o;<iu li . ami Iwnding 
in mcmit('I':; of uniform thit·kn('.->:::. \'icwe, IIUlr­
Jllal to Ihl' :;1 1'(':< .... ('(\ 1t:-,:1.-;, [{('C';H1,;I ' til(' piwtn­
graphic f':-.:pc.ll"lII'C tim(' is c."l:t l'(,lllt'ir IShort. it 
(';01 he 11 15(,'d for !lVII;uni (' as \\'4·11 as sia lic 
oh:,)("l'vatiol1:<. lr i~ ':"'lJjtnlJl() for the :o;ludy of 
bOlh i:<o("iinic und isndlrt)Jnatic patt(,rns. 

TIll' Pllbrj,wop" kl.'< Ill:Uly UPI)l il·:tl ions in 
ph.n:i(:s and me(·hanical engincerin::,:, among 
t hem I he :;t mh- of lhe e1Tects of fillet:; and 
01 h('1' st rc~s- rcl Ij'\'ing contours. 

DESCRIPTION: The Yicw of Figure 1 .shows 
the l'lcmclll:«. of the Tn-f; I ~j-I-.\ Pobri.s(:opc. 
The int:alldesccnt lamp unil ;o;ho\\"11 i:; 11~(.,<1 fur 
aclju:;tmcnt :lnd f(wu;o;"in~ a nd is ,;uJl plit.'t.1 wit h 
Ihc pubri:.:cope. For phot.ographing the sLress 
patlcrns, lhi~ !:imp is rcpi:H"l'd Ily ~L St.J'obo­
hune (see price li;o;t puge S) , which cmils :l 

bl"i1Ii~lnL fla~h of :lpproximatcl.r daylight qual­
ity, l:l stinJ.( nol morC' than ·10 mit.:ro:.:('('unds 
(·10 millionlh" uf a :':c('ond) , 80 that d.\"II:lI11ic 
p:Htcm:; can Ii(: :tlTc"ll'fl for ph"tn~l':lplJill g. 
Till.' Poiarisl'ulW with the ::;Il'obolmm: lamp is 
,::howl\ in Figuw 2. 

The hIUl'-rit·hnc:;:; of 1'1U' ~t rC1J}CJlulllc i'JWC­
I rum pcrmit. ... Illl' u,..:(' of II fi l l PI' . pI'akl,d ill I he 
blue-gl'cclI al 1800 .\ng . ..: lrollls, 10 givc csscn­
tially monochromaiic· light. 

The poi:ll'i7.er :Inti :UL:lI,\'7.I·1" u.";''';l'mhlit,:; :u·c 
idt'IHic:.Ll. each lIIoullting a pbm' 1'0la,.i7.('r 
wilh :I d l')!rcC' :.:c:\I(' (·:lli"I":lle([ from l.t:n, \.0 
huth pltls alit! minu . ..; mt for i":()(' lini(' (lo('i of 
e'llli-(lil"('!'Iion:ll ,,1 1'('."-'«',') dC'tcnnill:lliol\ . :\ 
quart cr-\\':I vc I"pt :11"tla I iOIl pb 1 e. n'IIIO\" able 
withuu\ \001,.;, l'otal.:d,II', :1Ilt! 1"I'g:i .";1 . (> ,.in~ fur 
l'i~hl- 01" Il"'ft-h:)Ild ('in'ub l' pol:il"i1.:1llvn. per­
mi\.::; i:-;!w llnllll:lti(' (Im'i !If ef ll1l1111Cf in tClIsit,y 
"I re . ..::<('sj 1':1 I I t'I"n.-.; t (I Ilc nbf'el"\"cd. Uplll':l1 fipld 
i,,; S ill(,hc:s in d i •• Ill"' (;1". 

.\\1 clcm('1I1S :11·C hOl"i7.0lItally :Idjw~t:thlc 
:!long \ he 3i;-illclt :.:11:1 ft:i <Inti \·cl't i(·:lll.\' :"ij 11. __ 1,.. 
al.le on~I' ai)l)\1 t 12 iIWIIt'::", Vet' :Ind flat W:\W 
in:;llrc optic:11 :llil!nm('nt. ·1'\ lumi):;ct"(.,\\"s 11(;ld 
dp;o;irCli Sf't\ iug . ..;. 1\11":1'''; of all compOIwlll": MC 
prm·idet l wit It Il\OILIII in)4: bolcs for usc when 
I he:: shafl:; aI'<' 110\ l"(,ltllircd. 

Tlte :jI1':Iinin~ Urid~c fll1"ni.'3hed wilh tho 
inst,\"U1ll(!Ilt \\'ill :':\.'I"\'O for ,..: ilnple set-up:;, bu~ 
is not. il1h.:nd(,d 10 be :tn :lCCIl1':lloiv ('n l ihrared 
slr!li llil\~ frame , Such eql\ipm~l1t (':111 be 
d('\·i ,..:cd hy thc lIilCI' tu fit hi:.: particular r(''­
quil"t:mcll ts, Si111il:trl,\'. for tI .... namit: strc.iS 
:l1I<l1),:;i8, hoth thc slmining 1I1C:III:': ami thc 
fia"h-triJlpi llg ('i n'uit H ~ho\L Ill 1)(' tai lored for 
the joh h,\· the U,$('r. 

with inci\lldc"..~nt 

STRAINING 
BRIDGE 
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POLARISCOPE 

FEA lURES: • 1,ight weight :md lo\\" eost, rc· 
stilting (rOil) tIl(' II."'!.! of a high~ "; I)f'('d rla,;h anrl 
i L~ cotlseqtH'n\ 1,1 illl in:l i iun of long phol.O­
gnlphic exp().~ \ll ·(' ]'('t [lliremcntR. 
+- I·[i~h ph01 UC l:! s\ it, .~c ll ,; it ;"il,'-' 1'(',;ldl ing from 
II.'''C of light nr \'\"I'Y ",hurl \\'it\'C' lcng:tb. 

+- I'hulogmphi c rccon.ls ca ll be made \\" jUlOltL 
darkeninJ..!: the room. 
.. (':111 ht, It .<:cd ill draft ing room itS easi ly as in 
labora lory. 

+ Con\'enient. ami simple to lISC. 

+- [':11"I;"C, 8-incl) opiic:d fir·ld . 

.. Uscs c01\I'en\ionnJ ;;<l1llcra eq uipmenti//-!.:) 
aperlu re Idlh :;lu\\" film is adequ:tt.c. 

.. Dynilrnic ;; tt"l:~'iCS can be !': tudied. 

.. l~rin g.<: pllotocl:t~iic mca.'<lI t"cmcnts within 
I"c:). (·11 of the l:lhor:l1ory with 11 modest hudge\' 
antilimil ed Sp i\(;e. 

SPEC IFICATIONS 
Components Su pplied: 

I T , ",: 1:)a·I- PI l'"I,,,·izo;.r 
I Tn',; 1.-,:I-I-PI .\ ",,1.,·7 ... ·, 
I TH'I'; Jr,:I·l-!':! Difi",,'r 

D imensions: :JIi.~ 1-1' t x IS inches, over-al l. 
Net Weig h t: :I:! r>o",,,I ~. 

I T y",; 1.'~H-l':1 .';tnoi" Il r;,I I!" 
1 "1" 1"1'1: 1.'l:\.;_I '1 ( '~,,,,.,.,., I~rid~ 

\ Tnl: 1,,:,·1-1'':; I'"ilter 
I Tn'c I J:I I_I',; 11L ~:\I)d(~""mt l.il:lo\ ~f)ur"e 

".! T n'o: 1:,:\1-1'7 ;':Io"ft"' <:Sli i",·1"1., I .... n'.! ) 
Optica l F ield: ):-ino:\, ,Ii:",,(o((·,. 
Vertical Adjustment: 12 il,..I0 ..... 
Accessories Requ ired: TI I'le I.:;:;:?- II :-)I,·.,I)O)IIIIIIC. <"",,;::ra 
with ,:r<>uuol !:I:t .~ ;",,1 I{'u"' "i f .1.:, fjr ftl~Ler. Ca .... era 
llrid!;c ha_ ,."pti,·~ ~oI-:?U litu,,, I,,,rrew 10 lit u; lwl "o"kr,t 
, '" \ ::lInc .. ,.,. 

Other Accessories R ecommended: W nLi ten >:0. i b 
frollT-uf-lens lilto:r . Thi ,. l"'r"';t~ "'''''I'n' .• hulI{'r to bo.o 
upened rur ~h()rl p(·riod.-; ill ,'niti..,;,,1 liI;lot wi'hout d:II'llcr 
<..>( fVC"I!;II!:. 
Fi l n,: I·r ......... "~ 111," i ~ Tct-o,,,,,)(·1o.(!0:..1 fflr optilllUIL' T(,~"h~. 
Model Materia I: \\·" I.\·.-\\"I,i, ,· t ';lIali" i.< rt~· .... ",,\I't"lcd. 
:'.1 "..-],·1, '"'''''''llr-<:l1 \ [r"'", ,h"N ' ""~I. h\'lw"ell pl"{,~~I,,~,, 
~lId(\(""s rl~l"ir<' lin fnnl,, 'r Iilli,hiT1~ 

_---,cc'T IIJ!:... 

1534-A 
_ _ ___________ :..:{·(IIf~ \I"'m/ 

I Po lariscope . t·ocus 

STROBOLUME 
The Tn'I'; l.j;32-B :; lroll"lllIllC is dl,,.wrilled nn page ·!. 

1532-8 I Strobo lume . I TITI.I·: 
l'ATE:-iT KOTI C E. s.,., /1:<),(" " . I ,~"e ,·i. 

r ".1 ,<I :".!. , 'jew of " with :-)trol.>olulIl() n",h ~Ollr~c. 
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J'rir:c 

$490 .00 

,', ;<"" 

$265.00 
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SOUND AND VIBRATION 

TYPE 1551-A SOUND-LEVEL ME TER 

US E S ~ Tilt, TYJ't; 1:,:, 1 ~.\ :-;"Junli-Ll'n'i )'feler 
i:- :1 new in": ! I"IIIHI'I 11 . ur :Hh'alll"L'd Ik"ij!lL. fol' 
the ~('nf'l":d nlP:l:-;lIr1,:l1leul "f .~\ltltl(I1i('llk 1\ is 
idt'~llIy suijjod \" lh(' sO!llll l-lll1 :n,.:ming proh­
Ip11I :$ o f {'( Imnle'!'('(' 111111 illll1L.~ll'\·. :'I r ~lIlllr:W­
lurCt'iJ of lll:lci l iliC'S and a.ppli;llll:"": (1)",(' il for 
Ilw:lslll'i n,!!: pmdUl'1 IIl)i~' 1)\l1h in ,hl' dcn·1op­
IUt'1I1 tahOl'lLl"l'." nurl ill I'rodll l'tioll. Flit' ,"' lIt'h 
plaU l", ;1 pruvidl's ;l means of p:"jahlishing 
nl)iH' "l:ullbrds, uf aCI'ppling or rej(..'(·ling 
!lI'IMhll'''' on the basis of noi!;c te"'I_"'. alltl of 
:111:l lyzinj!; :1 1111 turrccting truuhle in lilt, I'C­
jN'\l'd IIllits. 

.\ 1'1.)11":\;1':11 l'liginecl"S al.iu u"'c Ihe sotwd­
kn' l me ier f\lr dt'1C'rmi lling,: lIui,,,:,' lpn' I" from 
Plll!i ll()~, m:. ch ilWI'Y, alld othN oq Uipll\( '111 , :\ lid 
1"'1' ir l\·I::-;tigalin).( Ihl' ;(·011.~til.';ll PI·1J1)Pr1it:.~ ,If 
lJllilrling:-; . .«II"\H'll11'(·S, :111,1 mal Priuk 

Indu,,{ rill I ityv:il'ni,,:t...: llnd p>S,nhoio!-; i.'5t. .. lll'OC 
il ill :'111"\'(,.\'1'0 of II,,' p:-;yc'hniogil'al a nd ]>hysio­
lug-ieal elfrl'!:< uf lI oisc' .mel for th(' ('sl uhl i:,h­
menl lIf ;U.·("('llI:d,le nui:-;c 1t'n~b :md III(' ,h'lcr­
min:Ltil)11 uf :<:11i!'(:.I'\IU·\· 11\);"'<,' l'1l\'jt"lllllllt' III I'O 
ill f:lI"loric.:; alld oflicc.~ .. 

'1'111' lIil4l1-lltlality amplifil'l' :1 11,1 al t.<"lIlialul" 
lIsed in {hi" in,.,t,·Ullll'nl ha\'(';( wide freque ncy 
response, !tm' internal Iwise lcntl, It)\\· dii'itor-

tion . and wide dy,,:tm il' "auge. ('lIlll'Ol'IlllClIl1y 
the nlt'11'1" (':tll hc 1'eadil\" u,,;{.'(! lI"itll :lI.;I"C:<''''UI"\· 
equipmclI\, :md , a ... 'freq1lency :1ll11!."Z CI'.~. 
).(I":\phic-I c\"l.d I'(',·onler . .o;, ;l1Jt! maglH~ti("-IIlPc 
re(',mi!;: .... ;. 

I t i." ul";<1 ,",lIil :II,lc fur 11;0;(' ;':-; :t porla hl(' 
amplifi"I' fur bdlOI":llorT !'tillllbnl rni crn­
phone,.;, and. lI'ith Hl'{:(· .... -;or.\" hig:h-fid(\lil.\" 
lllil'ropIIOlIE'. for Illt':t:"11t"Clllcnl s tlfl J1ildl­
fidl'lily ,~OI111d ~.\':sLcm;oi . 

. \ II hUII!,!;!t 1 h(' IUW-CIlI'OI m iel"llpliullC' lSupplit'tl 
wilh thc Tnt·: 1.).) 1-. \ Sound-Lt·,'pJ :\ lclc l" il'O 
;o;lIli.-;f:ICIOI".\" fIJI' thc llllljorily of al'plit':llioll lS, 
:;pcei:1i micl"opiloll(,l' ("a ll he lL,.,ed II! full :lth-un­
lagl· .. \mnt\).( tl""K' an' lhe .\Itee .\ 1-11 for 
high-fidtdity \\"1J1'k, ti l(' \\ '('sll' l"I\ 1;:I(>" ll"i,' 
(j1O-:\..\ witP!"r a ]"e)ll"Odllcible ,.;talltiani i,., dt'~ 
"il"ed . :llld dl(' ']'n' r: ;'-J8- P2.~ Dyuamic fur 
1I,;c :II t he end of :l long I·a hle. 

DESCRIPTION: T he T HE 1:).")1-,\ ;;ound~Len.'1 
,\l ewr i" :111 :ll·!·lIrflle. IXtrtahit" low-priced 
1I1('lt'!" f'lI' ]"(·:ulill)(. in 1l't"lII,; (If a sl :lI ld :m.l 

rP!Ncw:t' It'\'(,I, titl' :<tIline! Ip\"t'l :11 il.~ mitl'lI­
phune. 

I I eUlI ,,,, i."I l' .. r:, IIlIn-di1"('t:li'IIWll11ic l" tlphu1l1', 
an amplifier', :l t.:alihralc'{llLttenu:l1.o l" , and all 
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SOUND AND VIBRATION 

ind i ~·:l 'in.'! nw\ C'r. The nmplifiN lISC~ sub­
milli:l !u n: IlIhe:- in :11W}!alin:- f(:('llh;u'k c ircuit 
and ha,; a frl'qllclU:Y re:;poll>sc mng!: of 20 
c\'del" til 2U kilocn·\e ... , 
~ T hl' I:Ol1l pl£'1 c ins t rUlllcnt, inc'lud ing hatt.er­

ies. liS motlll ll'd in ull aluminum t'ns<: with aU 
en:;;l,\' ['cIlIO\'f'd ('0\'1'1' ",hid t protect:; !.-he 
micl'oph!llll' : LII t! pane l meter \\'11('11 t he in:;! I'U­

I1l1'nl is C:IITicd nhnut. The mino phnnc is 
mUIlIlh'tl on It hnll:kl' \. and fold;; dowll iul.n :\. 
p;me! ['('ce;;..') whf' Tl no t ill u"e. In t h is !o:l.nntge 
1lilSil jill. 11[' Ille mi'·1'Ophl um. 1,:,1 t eries arc auto­
m:llil';dl,v IU I'IlI~ ull'. An IH' pU\\'el' su pply 
IIlIil. i:; :l\·a i l ablt~. 

FEATURES: +- cimall , (:om p:WI., and 
pt)!'!':!! ))!:' - \\' l' i g1t.~ on ly 11 pounds 
hal tl·ril'.~ . 

ca~ilr 
wit.h 

+- ~imp l e to operate, C\' ()II for non-techn ical 
l)(' r.~' II I III'[ . 
+- ~I('els all !St:.lIlliul'lls of lhl) Amcl'imn Stand-

ar<l~ Associn.t inn. t.he Amt'l' ic'n n Inslilu t.(' of 
Elcct l'it!:ll Engillcel'8, and Ihe ACtlmilica l 
Socit!l.v uf AmcriCa . 
+- Scp;tr:lte am pul 'Sy:'l l em." for p:lIlcl met.er 
rmd ou tput. termina ls. When a suund anaiyzt'r 
is u.')cu. , P:lIlei mcl(:1' ca ll he usec.l fu\' lII"ni IOl'­
ing. 
+- Two-~p{:cc.l meter Itlfl\'(:mcnl. pCl'1niL~ 0\(';\101-

urp.melH of oil.hcl' :-< \.C'atly 01' rapidly ([uct n a-ling 
SOl 11l(18. 
+- Wic.lc range - from 2-1 to 1-1.0 db. 
+- Sub-miniallll'e tubes ill neg:ll i\'e f('I.."<lh:l('k 
amplifier t in·lIi l. :; p!'()\ 'ide c:.;e( .. llt!lll stabili t.y. 
+- Batteril!/! a l'l' madily M·aib hlt:. 
~ Amp lificrs a nt! pane l nu:l er h;l V(' wi.le fl'c­
« Ulmey !'Co>;P"U);(!. 20 cycle:; t.o 20 ki loeydes. 
+- Low d is t o l·11oll . 
+- Low illte!'llal noise level. 
+- Wit!t) uynnrn ic rl1nge. 
+- i ntel'll:! l 1:;IIiI)I'at ion s}':)t.cm £01' st!'lndanl­
izi nv; :tlllpli fiN gain. 

SPECIFICATIONS 

Sou nd-Level Range: .· rum 2-l d o 10 \411 dh "boJ"o the 
>I\.:",d,. rd SCM ,"tl I"'''''''urc .d"~, ,,:,,. 1("',,1 of O.orm ruicro­
!.xlf ( IL ~e ... ure or IU . }lt! ,i),"" I"" :I4'm.e ,-ell'irul.'lc r ) "t 
1000 ey"lc!\. 
Freq uency Chil rilc te r ;$tic$: A,,}' ."" . of -l r~I''''L'!e 
.. han,, ·I(·riAli<:_ c:u, I'll ""·I,~·t,,d hy 1m!'"".' " f :. ","lei ~wil<,h. 
The fi .",~ ",,,I :tC<-~""1 "r t.loc..o: ",e. ro"iIt!'·li\'d.,· . I ho -l0 Bnd 
70 dll <l< 1'",1-lo,,""""" ~-(ln ">lI'" ill nCt:l.>rd:ul<''' "'ith t he 
eurrem "13ml:,,,1 ~ 1_i li .... 1 hy I.I .c .\ '''". ;'''''' !S1"nd".ds 
A.;o;oo·i,. I;on. Th(' Ihir.1 i r"'lll en",v r()!ivoII.., "h"T:\cttri~.ic 
;:;\"·s " ~u l l<ft" nl ; " I1.\ · L'{I""I ..... "I)()'lAA 10 "II ('Ctlu" ,wics 
", j[h;" (I. .. '''"1:(' u( IJ,,, 1""' ,u II ,e ll ' ""d ;1", 'ILi':<"I,I" ",,,. 
'l'j, i .~ d lum' ·lod"t.i .. i~ "", .. I wI"", ""'Mllrinl' "~I. r~",,.I.,· 
higb ." >LUll\ I,·\'d ~. II'hUll ,"cll~urilLl,( ,,,,,,ltd I",·,~me.;. <I. 
wh" " u~i llg 11,1' i " ~l r llll"'llt with ti ll' '1'1'1'1': 7r~ .. n Smmcl 
All"I)'~r •• h.· '1' \' 1'.: ; :\ • ...,\ 'V:l.\·e All"I."l,'" " . (·h" Ttl'!:: 
I .~,;II. "\ O"':O "e- Ii:" ,,1 .'""i .... ,\ It"I~·z"'r. The ("uTIli fre-

11 '1<" .... '· ,'''61''''''0 ch :o rn.;I,·rh' i,· l ,r')\'i, l~ ~n ;""!,liI;,,r 
",Ilk)' 10M ~wnli fl t!.\· !I:II """I''''' >iC I,,,:,, :lU r.yr:l~ In :l0 
ki)Il"\' .. I~. "" d'~ 1 lull \I $~ ,':In I ..... ", : " I ~ .,i cxuomol.l' lI'id~· 
r:> I1):~ ",i,'r"I,ltvll ~' Rur), :,~ . hu W. K tYIO-:\:\ 0. thc .\ Iter. 
:l1_H l'un,lcn""r "' li ,· tOI)hon~~. 
M icrophone: 1'1,,· ,n i.·,.11,1"",,· i .• "t the Ilnrl"'U .. ·",,lt . 
,·r.I·,.,,, I-.ii" l' l.r,ulul '.1 I~ ' \\' j,1t "''' ('o<,«' lI' i:olly nvn-.lirl!<'­
li ... " ,,1 rc""~,,, ><!" ,·IIltm",,,,.j.tif'. 
Sound -Level Indicat ion: T I", .1uuuclle\'e! ;9 jndit;\tccl 
hy Iht. ~"'" (.1 II", H""li,,~ "f 1.10,· "",h·t ,,,,d nu :}1 " !tIl/­
IO U)!'. Tl ... ",(01('. I",~ " r:" '!;,,,,{ 111 ,11,. ",,<1 •. hc nrtel1UnlO. 
10" .• " r a"lt ... ,,1 I '~ I ilh ill III , lh ~' '''I'~' 
Ou t pu t Termina ls: ,\ j ,, ~ k j" I'TI) ,·irle<l. ",I.;ch !!UVl>lic:s 
all Ul"Plit ul 1 "oh m·r',,..; ;''{J.UUU ol,,"s wh .. " Iho Ita" '" 
lUl:I(' •• (.".oJ~ lull ",·"Ie. 'fhi, output j~ <1.I;\"l>lc fnr """ "';I I! 
he Tn' ); i OO- 1i t)"l/n,j .\ nt, I .... ('T. ,1,(, T n·.: 7:11'1-'\ ,," ,we 

,\II"ly; •• n. l .hl·T \'I·¥. I 5.~I t-,\ 0 .. ........ 11:"'.1 :\"i. .... Amtl.'·~. 
" J::ml,hi (' 1"1· .. 1 1·"'·n., lor. nr .~ O"'Ij:";,,ir '"1''' roc'()r,!",. 

:'" :- I.OW-"'.\ ;-: 'I' ~\\, jl~h m"kl'l.' 'lI'fl ibhle two ",e. "r 
~r """'j,.. \\'il], ,h .. Mnno! .~wil~h in t hl'! I ;':\~T po"itioT\ t he 
1):.lI i""io:: ~Imrl\~. tristie~ ui . hl! ",,,Ier aill",l:u.e t!oOlill of 

t h .. h"' ''all cur "lid .,,"'1' with d\f! " lIT1'C lO e "r.:" .. I "rd~ or 
the ,\ "l('ri<~. " ::I ' :" ,,"'r.l ~ A~""N·I :t .i,," . In ,he :-.;Ln w 1''''''; _ 
tinn. ~h .. '11.· .. 'r j, h,·:"i l.l· .1,,, ,,1 ....... 1 I .... ,,11.;l.'I' \·ill (( 'J,,, 
u"cr" Iott" 101'1,,1 nf mIJirll)' ft", ·"",,jn,, "'M"'d .... 
Calibration : All""",. i. l ,r"l·j'Ic~1 i ... r ~lrtnd""' l iz;,,g , I ... 
<lCn ~i. jl· it)· IIi t he i n.~lr "" '''''1 in Ii,r "'~ " I allY "·c IJOWl!t' 
line or " I'I ... u"i"':oldy 11 '-, \'ol~ 

T he :o'->lIlI.C Io~"cl oi >111 mh·'0l'''''"H ;~ cI"" 'k",\ ,II 
.'\eycn, j f ...... IUI!tI~if!~ :11('';'',,-1 1\ ~ \:t ll ' ln r,1 ''';'''<)1 ,1"", ........ h._ 
c:\li l ... ,u.i,," i~ I>cri .... !;,·"U)' chl .. · k,,~1 h)· Ih" -"l"'i'.mul 
\3" 1'('1111 of Slm,d:Ol'd>l. 

Tn·!:: l!>c; ::!-A ~Ot"" I . I ... vrl (;"I;h .... \;OI' (1':' jlC I t ) i, 
a" :,;I"hl" r", llI"killl( 1)t'rir~ l ic' ,·It,,,·k .. on the ,wc.-aJl 
~" tihr"tio". il ... \".I\,I>,( '";'·" 'I>h""". 
Accu racy; TIll! IrC( LllcIU:.,· r~~J""")jO,) curvcs A, n. ~,,,d C 
of t he Tn',; 1.')0-,1 -.\ 1')011110· 1 ... ·,· ... 1 :vi eleI' 1:\11 wit hin .11,· 
1.01"rallces 'Ipl!<'iti",1 I,.v t he ""1'1'",,, . , ~ :\ st :II"""« I·. \\' 1"·,, 
I,he "",pli fi ,,r !'en.i li-·l t .,· i ~ SI""l<hrd i ~l,\1. IJ,,· ,d""I"I" 
Re~',rrt~y IIr "",'m,I·\I',·. ·1 ' " ~:~''' '''' '''1 ''I ''' i., Will,i" :1: 1 
,ied)",,) ror aV('r"ltt1 lIl:ldliu"r}' I.ui,,·, ill :" :(,,,,,,\,,n ,,,, with 
th" AF)A ~ ta ", \,\ ,.I&. 

Tem per atu re and H umidity Effects: lt e:" li ,,~ !If(' ill­
d(mcnde<lt (wil.h in I Ilh ) nf 1""I)",r," .lIr" " " d I"" ni<l ;t\' 
Qve' lhe rn.n!.'C~ o( Tov,n 0011.1;1 i.),,~ 1II)''''''UY <"I<'<}[I" I.cre, i. 
Batter ies: Two I \1-",,11 ~ i"'t I) nu"h li::h t . ·,~I I ~. ( E ,·e~,l.\· 
!l.~n or 1!<ju;Y:'lhw •. ): 0 ' 1<' . ;"I!rn, 1.\' ·1, ;, Ii 0 . ('I'1"i' · ~I"m. 
ha,.te. y. Oau erie ... <U'll ~ojlpt ied. :\11 a-c lV>\\'~"" uni •. is 
:\\'" i l"hl ~ if : ... , OIJllr!l linn ; ~ ' I,,~i r(!t l. 

T ubes : FOllr .: K-::' I:J..\X and lI ,rt:CI C:K".:I:j •. \X :\r( ....... 
quiretl. .\ e<!, ,,,,I ... t;I "lll j, . .... u.I,IjNI Will, .h." III<trUII ''''''(.. 
Acee$Sor ies Supplied; ['UWiI ' Cord {(, ... ,~.libr:Hio" 

.. hl!'<:k) . ' cl"vhol1c 111" J. 
Other Accessor ies Avai lable ::,)oo I"'l.!~ 1:2 a n" 13. 
Ca se: 1')!,il'l.led c,or,.dug ~3 "" ro( " 1" ,,, jm" " 'c()" ~'.ru,·ti'J". 
Dimens io n s: The ol'Cr-':11 1 ,lhuon .• lOll" nr(' : 'I 'il ru.~i" , :' tcb· 
(h(";ght) f\~i ~ (Il·"\:th ) lOn, ~ (wi. it lt l l'iYa !He he>. 
Net Weight: ll l)OO1l\I,., with IXl.lteriC6. 

_ _ .2'/1/'" 
1551 -A 

.-, __ -,_-,-,-, ___ ___ _ ___ -.--__ OC~."'IC II"""""--J __ r-_-,-'p'-'".~,'-_ _ 
1 Sound-Level Meter . . ... . . . .. .. . . . .. 1 MDII C $360.00 
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SOUND AND VIBRATION 

TYPE 1555-A SOUND-SURVEY METER 

USES: This pOC k(,I-"iz~l, ill(~xpnn~i\'f), sound­
":lln'cy meter. of J..!;o!)(l H(Tlln!(:y. is designed 
fIll' t Ill) m:.I1Y alll)licalil)!l '; will're I.he llH1UI'C 
of lhe meaSUI'CIlli;lll s docs nol t'equil'c the 
<!l'\"lll'a('\' of the TYPE 1;351-:\ ~()llnd-Leyel 
,\ [pH'I', ;l'Iu' THE l:j;j?;-A SOllnd-~lLlyey.\[et(>1" 
i:-. \\"lJll sllilt'd 1.0 a wid( , \":It'i('t.\' of g:cncml 
SIIr\' C\' IllI'a.~\ll'p11l1'111". mall\' 1)1" \ddch :1J'e 
\·{· ()JH;l\lic~ll1.\· j1WL"1ical IJnly 'with 1\ IOW-I'llst 

nll'tN. 
Thi . .; h.'lndy, n ;l's,l \ ilf· d ('\"lec can he I\.~('d 

fur dlct'king'the !c"el or I'CPI'OdUI'I:d ,·;ound 
fnHll 11H'!lLl'c "y.':;IPIllS, jlublie-lI([dl"f'.";'-; :-:i}.~ ' ('ms, 
a lld olh('J' sound ".\',-:I!'Ill;';: :Lml. nn high­
lilk!i!\" sound . .,\',.:ICnl:;. for dctermini l lJ,!; tlw 
Il,."; P0I1)« 1 cit'lntc·lcri";liiCs through t he nu~"'­
\1\ '(' 1" point Illlll 1'01' mcu~\ll"ing lhe dynami c 
rall;!:I' , It is :']"0 lI;;Cfll! for \'IwI'king len·ls at 
rcill"lr,-::d" nlld ill ";]lC"( 'I'b ,inti singing el:,s..,,!"s; 
for dptcnnilling an al'I!H,.:t ie n : fl'l'ellce l e\'t~ 1 
\\'11<'11 I'I-'('ol'ding; I'UI' pl,t'limiJllll',\' Held ,"I\ r\'CY": 
h," ,.,aIL-,.; cngi lH!cl',-: for aeolhlieil lll.'ll.criHI!'i ; 
fi ll' ~H;( '\I,.:i ie (·"peri IlH"H t s in )lh~'sil''': 1'i1l ",,')('''; : fur 
I1WII,-:11l'illl'; tlw ,~in(,-\\,:1\'e rc'.~ P{)Il ";(' C'1111J':lC'I('1'­

i :<.l it::.;: of 11)lld"pC:lkl'I','; :JIlt! l'()()Ill ,"i ful' pl'l'l imi­
tlalT "Un', '\' " to del('rmilH' nuis(: le\'c!:< in 
hOl;II..':';. ofTi~(',.: , faeLories, :md other bnildill~s, 
in ":11'I.'('ls :11111 ,"lIh\\'an; , lind in ,,(·hid! ,s: for 
dC'IPrmining: ll" "pl.-: fl';11ll a])plial!1'{''';. m:H;hin­
pry. :llId of1ic '\' c'quipnwIl I: and 1'01' prel imill<ll'Y 
('1\1-'..1.,,, III' IIlIio'(' 1,'n\l,., for (''';limatillg I Itt' p(J~si­
hit' lung:-LililC dred 011 hearing of operalinl4' 
1)('1',';( 111 tiel 

\\"h ell indu,-:triul Imd (;um mcn,:ial prt:lt,hll,t­
:14'1'('\111111(:(' I"C":11'i for lloi>ic arc reqllired or " ,11('11 

allalr:<is oi I Itt' Iloi,-:t' i,., dl'.,;it'('{l, ()t' hoLlI, 1,IIt' 

Typ~ l:j,j l-:\ :)ound-Lc\'c\ :\lct.cl' aud il.lS 
1\('CC::i:i01':'!' in:-,:\nlJl)CllL": :ll'e ree()mmen(\cli, 

DESCRIPTION: T hc Tnt; l;j;')5-A Sound­
SUI'\,\W l\l ckr i ~ II lS rl\:dl , inexpen1:liv~ meter for 
illd icatiH~ 111(' Icn' lllf !lui,.:(> Hilt! olher suund;;: 
ill terlns of;t ";IH l lIhll'l i l'efC'rt'llec lCYd_ It (:011-
,~i .. .;t..i of 11 1lon-din;:l·t ional mkropholH:, a cali-

hral.ed att.cmwtlll'_ an amplifier, and :i ll 
i1)(li('atill~ mel'C]', The :llnplificr I l:<C,'" ,;uh­
III inia lure I,nlle,.: ill a /H'PI.! i ,-~ fN'( I hack ('i]'I'1I il , 

The entire Ils:<emhly _ illl'llllliug: micrnlllHHlP 
and batt,erie;.:, if; mOl1lltcd in II l'iimple. I Wu­
pi('c.:e, aluminum ('a,-;e, alld me:l.~IlI'('''; Ii x ;'P'/i 
x 2Yz indw,'i, o\'cl'-all. Till! ('OIlII'O!'-: fill' Ihe 
aticnllat or ~ (nel \ he \\-{'igh ling n el "·\lrk ,;de(:lor 
al'l·' fin/,!;el'-lip-tnllll'(li (Ii,..;t:,.;, 

FEATURES: ~ ~mall t'll ollg'1i hI fit, in trnu,':ier,':i 
podwl. 
.. Weighs only I puund, H ounc(:,; wilh lwl­
teri!'."', 
.. htdicatillg nwtcr j,,; eOll,'(>nicn t\y ]ot:lled 

;'Inti ea"il,'- rend, 
~ Unly 1\\'() t:()IlLI'!II", bUIll un fan' of iW-il. l'u­
menj , 
~ Can 1)(' \I ,,(~d \\ ' \1(!1I :<CI Oil 1I h('lll'h or l:tille, 
wlte!! ll1tl1l1l1Cd uri tripod or \\'h<:n/H'ld illit:lIld, 
~ .\I inialUl'e ill ,.:iilt:!, yel il II,-;('ej standard :till! 

well-lC-til c (l t'nmpollcl; Lii, 
.. :'IIe.tel' call be road for eilhel' horiillJllLl.l1 
or "cni ()H! u ri ~'nl,lll ion (It' mi t: l'op!lone. 

SPECIFICAT10NS 

Range: Frlll" ,W dl' \0 l ;W dh :Il~",c t.h.., ~tu"<.l:,,.. 1 ~"Il"d­
!>rl.'~~"r(' ,."r,}r,-,,,~(, 1t ,\'<'1 ,,[ (UM~I:! ,,,I>1lr, 
Freq ue ncy Characte ristic : Throe ,li ft"('I'NI ~ fn:lqllc n< 'y 
(,!ltll'"ct,'d~ties """ 1)(> ~.., I ~tC't 1 h,I' the Illaill ",,"lrol .';wi teh, 
III Ihe ( . :lI1d (' + =>O dlJ ",..,igllli!ll: l>o~itioll~ ~1I1}~l",,( i:tl l y 
l"'I,,:l1 r('~pO ll;;C LO :111 frC']!lcnt'i('~ l>et "' fJ<:u IU aUlI ~()ljll 
"P,';: i~ oluaiull<l. TI,j ,~ "]mm('U'I' i,_( it· i,o ot, lillarii.> (!i'cd for 
atl 1, '\' cl ~ ahol't' ..:r, .1b, 

1'1,,' b' weight i ll!! l',,~i(i,," i ~ u-,'d [or [,'n,ls I>\:\\\"t"\., ,, 5.") 
""d S5 dl,_ It ~ n-' l" '''''l' kllu\\'" Lh~ i O <II . ,'("'lOUr "S(, ,) ·,.. 
lbhed ".; I h\! sl,lIld"rri <>i \\'('iI;htinl: ["r ",oll"oI-lc\'<:I "H't('r~. 
T l,c A ""'il(hrillg I"hilinll i ... " n"II,1 u,-ell for lcvl'l~ 11(-­
IWI'I'n ,\11 and ;j::; ,1b, J t~ rC~l'n",ol r"I1()",~ "pprOXiUlll.\{'I,I' Ihl' 
~()-dh f;Ollllmr cSlabli~h{!d for ~ollltd-l {! I'{!1 1I1~\Cr \\'dghL-

;II~ , I II :"kl;li,)" (V l}rovid;I'!,: 1>11.'1111>; ror "taldll~ Ih" 1~"\ll ,1 

wl·iglllo;.~1 \("',,1 "'C;t~l1rc","·,,1. (],C;Q d",r''''h'ri., l i,'" i'"n"it 
(m~ II> ('~1iIll"I(l_ h,I ,'OIlII,""I1;I'!: 1I1I~""-II,.rll1t!Ht~ wilh .lif­
fcr"lI! w(li,ehlillg "h'\r,,,,!cri ~(k~ , I h(ll'clntll'{! illll)<'rt"u~u of 
101l'-irO;' ... jl\Cl'C,'- ~..,lIlrX,lIlU"I.~ i" til\! ';0)\111,1 \)"'i " 1: "",:"s\ln:<I, 
Mic rophone: Th(, ""-,"s lr,1 dial'hraI:Ul-I)'PI' t"llil'fOI,h'-'I1C 
N.rll';(Ig:.l i.. lIlo1ln l(·d lit IIt(' \Up o f Ihc ill"trul1I<llll, 
Proximit,I' of mi, 'rul'\"'uc l!J tull() ,erid rt"\.lm'cs til\' ( "111 ' 

]lCf:ltUrc:- "Ol,fij"ielll til Ih,- unll'r "f O.u2 , III p\!r (If'grl'{l F , 
Meter and Attenua t or: Fol' I ,' \'('I ~ h.-,I"l\' lW dh II", 
II"i,.." 1,,1'.-1 is g; \'cn h,l' til\! "(till vf 1h" f(~,lltinll~ (.1 IIw 
111"\<'1' :fwl a\!,·n",,\or. For tllost "oll"ds it i" ('[>ll\'cll;':,,1 
(,0 adjn.'l till' ,Ulenllfl\Or ~u 11"n II I" 1"\'1.,1 flll"II"'(I'" 
''It\lall~' !loom Ihe Icro-dl) lu<'ter r('itdinl!:, ll.nd then the 
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SOUND AND VIBRATION 

Ilw~l i., II:h'I'n ,lir ... ,·tl .• • h.\' ! he r("uli"l; of the l.ttenuator. 
In 110m€: other ..,,, .~~. 1'".Ii'·lIbrly "I lo\\" ICI·cI .. , i, i .. Inore 
conVl·" iCnI 10 ,.('1 dIe :llII'n.,I"'" :U """ of the 1l1,'rkcd 
multi Ilk.; of IU ;Inri :uJd d'e oh"1r"ed ",('teT re:\di,,!.:. For 
Icvd. "lxl\'c 100 db the lOIain eoUlr.11 ~\\'i ,d, i~ >;Ct ~o 
"C +:10 d],:' '1'1"·,, ,I", ""i~ levd j,.!!il'en Iw the ~nm oi 
the relldinll" of th" litl(!tn l"U,r :lml the rnctc~ 1'111;< :l() rib. 

T he hulli" 'i" ,·hnl'l ... t.·d~lir" "f II" .. n·,'lifi(,I'-IYlW IUcl.er 
;o.j""''''I~· Ih"lIC "j Ihe h""lIllL NH ,,11,1 ,.!;rl ... · " "ilh thulle for 
,,1:111,1:1.<1 .• o,,,,,I .L,'\'e! ,,,,'\1" $. 
Sta bility: TIo,' ""'I.liIi,·, , .. ,d IC"I'! ,,,,li'-:lI01" "re ~t "hililcd 
h~' f, ... ·<lhll,·k. Th" d"",,,-,' ill .1("'" wilh l.'llt1('r~· ,""lllIgl'" i~ 
lherch, .. r,~ll1,·('(II" Ino<lcr9h' \·al nc~. 

T ho IH'I",vi'lr "r III(' ill~'rulU~1It i" nOl nOliC<':thly 
~ffl",·tcd hy I(W\I"'m,urc ",HI hUfllidllY o"cr Il,c r:u'!;<'~ 
O( rOOl" "olldi'iun~ Ullr,,,,,II .\' (oI'N)"""'r, .. I. '1'1", "m~i,n",,, 
~:.f<· "penning lC'''llCru ' "". i" 11 ;",0 F. Temp(,"""""!." ,Ibo,'o 
1:>11" F willl"·r""",,·,,,I.\' '''''''''II~ ,hl' 11''''h,,\l1I .;;\It crystal 
in , I,c 1" i"r"I')""'" ,"1," ri .II!C. 
Accu r acy : '1'1,, · l,I"ill or ,1<,' lu"l'lifi .... is :,(" initiall,r BO 
th," .Ioe ~(' ,,~ ili"ilr n( , Iw iI1Slr"I>'Cnl i.. c,)rrc(·t a t 1000 

155S-A I Sound -Su1\I'ey Meter. 
PA1' I':NT 1\0'1'1("/0:. f<. .... 1\ .. ,.> 1. I~'''''' "j. 

cp!! wilhin ±I <Ih. Th(' n lind C (r<>qucn".\" rhrm\" ' rri~li,'" 
are e..:oen.illJJy ... ilhin Iht' 101"n' ''''l'~ allowed h.\· Iho 
'\ lIIcrico.n SI:.nd:ud" A,.,;oriadon ~p<'<:i1ieltl io" 011 SOllud­
Len:l ~ l clers. The .. t fl1!q'!I!J)/')' .. h"rrt'·'l'Ii~tic i~ similar 
lO .h:lt rcquired h.l· tho .\.'-;,\ "pf'riiir:l.Iioll. Iou, i, Ilroyilie:-; 
0111.\' the In"". rn'quclley rull-ofE' hf'lolI' 1f)(Y.) "I '~. 

\\"111'11 .he" "lid c: "·..itthli,,&( ar(! u~1. Lh., rl'ad;n~ of 
thi~ n,c'cr. ror III",,,,,. :,II.YI"':~ I)f "mlllll~. IIl:rC<'~ Wilh Ih:\! 
nf /I "'c'er II1<.'t.'lillll: t h~ . \~.\ ~1I''''ili'~''I;O'' on sollud-lc"I"cl 
' '''''er" 10 " ·;.!oi1l ,he ,,,I('r,,,,re.. ,,11 .... w, .. 1 hy Ihe ~t,,,,<l"rli 
btl! ;nrre: ...... -r\ hy I Ill, . 

Batter ies: One l 't-"f)11 ~;:w C n,,~ldiJr:ht h,,".ery 
(En'n'rvly ! ,:I.", or "'lui""I"'III ) "",I <Ute ~CI " 'oh I,"nrin~ -:l.;d 
I;""('r.'· (1·;\"l·rcl" I.,· .11 :n : 'Jr e. ,lIi,·"I" ", ) arc ""l'l'lic<l. 
Tubes : Two CI\_;",12.AX ",,<11"'0 C K-5:t:J..AX tub.!s are 
,;ul'pl;,,<I. 

Case: Alum;nulll . with ~'.J\,,<lAr(] !4·20 thrl,'l'lh.,d mount 
ror Irip ..... !. 
D im e ns ion s : (j 0\ a' i ~ :.!I ~ i,,(· I.,,~. ol'er_IlIL 
Net We ig ht : 1 1)<)(",<1. 1.1 "1l11"e.~ . wit.h rn,ILCries. 

$125.00 

STANDARD ACCESSORIES FOR THE TYPE 1551-A 
SOUND-LEVEL METER 

T iI(' rolloll'ill)!,' ;t ~"'(";""ll l"i, ':< lIl"I' U\':l il illdl' fflr 
til«' willi ,Ill' T H E \:,:11 -.\ :-iuIUHI- I ..en~ 1 :\Ic.tc.r 
to iucn':!!'i(' il.l$ iil'ld uf ;,ppli" :l1illll and In :ulapt 

fm .~I)I?(·ialiZl!t l , ype:< of nl(':!~lII·('m(>n f. These 
:lC('Cf;sori(':< {';1I\ 111:<0 Ill"' 1I."N.1 w i t.h the older 
75\)- 1~ t)uIlnd- Lc\'d .\)("t'l". 

VIBRATION PICKUP AND CONTROL BO X 

T he Tn.: 75\1-1'35 Pi('kup Illloll'Yrc; 7.:;!)-P30 c..m­
!r(,1 B,)x [".v,) 1.('1'11 d(,Hil.(llOd for uS<~ w ith (;cJlenl l 
11:0,1;" 1'1<)\\1,,1-1.,·\"'[ :\I.·c<-I'~. 

T hl' 1'\'1'.; 7:",!I· " 35 \"ilom l i(>1 1 Pi,·kup i!!. ,Ill ill<.; rl l:1-
Orff'l"a t '.,] "rv"':l1 d" \'i,'" 11"101,'" t::"",· .. ah·~ 1, v"I Il(J,;~ 
" .... p" .. 1 i, III:' ( '" I I ... '1\ .,"\'1.'1"11 I ;"11 III I I ... l'ih .. :,1 ing ,,,·,d.I'. 
II ~' 1111':11 ,;; of illl' ·)(I·,1I1,,!:! ""'II'''l'k~ ill !I I( ' "(11 )11'<11 hnx, 
\'"h.a,.,:'·,~ 1'''''1'" .. 1 i'm:.! I " \"I·lodl.\" ."Ill< 1 di~pk\!·.'m' · 11 1 
I'IIIl ,d~o I,, · olpliw·,',·d In 11\1' "Qlllld-I('\·ell\)1'h~ r . 'I' ll(> d,~ 
",il"(l<1 n::~rw."''''''"' i;:! ~d""IL~! by mell)'~ 01 :t thrL .... -poilll 
~\\"ilch l.llI II .. : c<UI,rul luH. 

T he 10w_("' ·'I'II' I\" .I· n'~I)(jIl~' of th(, ~ollnd - k:\·..t 
m"\"r i~ ~ulli,·i'·1!tll' ,.,: ...... d til I',·rmil. dhmliolt mC(l~IIre-
1111'11 1.' n I fro" \\It'I1('f, •. ~ . 1.)\\·" I" 211 r \"c. h'~. :iul'h 1Ill':, ~1Irc­
lIle"l~ if ... l", " II ... r" ",I:IIII" III:oI' alld 1"'1"1111111;" fre­
tlll!'I";\' ,·il ... ",j,",:o, "~I 1,,,,,·I,i,l!'~ 1"I'llIlill).\ al 1200 q Ui! 
OT higll1:r, ns 1\"t·1l hi! m:ulY ilI1'IIClUW l rNIIlIl;UH"t's . 

S PECIFICATION S 

Ca libra tion: T he .. It. rc:,,\ifl!:t~ of 11,(, ~oll"d-Icvel "'clcr. 
"''', IIoC < ..... '\·erl~'I.i '''I'' Nl"""'!ulf' ""Iues "I di~ .. I,,(·e'"~·"I. 
,·,·j,"·i •. ,. I1r " ("·t·l,·rllli,,,, I •. ,· ,,,('''us "r ,~,Ii'.r. •• i ... " dal". 
Range : Thf' ranl:l(' "r lUf'" ~,, rl'lIIl!lIl of lh~' pi",,;:,,), ", .. I 
"""Jr,,1 hoJC ... 10"" " ...... t ""illt llop. TI " I. 1.).';1_.\ VI" till' T.·.·., 
7.j~'-1I SUII",I- I.rI",·j .\I .., ... ·r i~ " "I"')S;"'"""~ :0._ f"lIo ... ~: 

B.",.~ '\'''I ,li,,,,I0· - :11 , ,,,i ... o-i,,,·I,,·- 1I<,i";", ,ulI). 
H-.,,-- \ \·I,,,·i,, 1(""' ",i'·"l-i",.1,,:,~ I~r '_~"I. 1 (mini­
"''''', ). '1'1", " '1>1«'1' li"oil "f l"t'I, ... h .l· :",<1 di,pla' ·c,u .. "t 
,,,,,~~un""('''' ,' T~ u"I"II~"'I,'''' <II' 1\". ',,'<pII""·.'· "",I is 
d,·"· ,·",;,,, ... 1 h." 11,(· ,,,,\.~i,,,",,, :«.,.,.1,.,.,,,;,,,, !,(In,,;~~;b ll' 

Iklul'(' " ... " . li'"·"'·;I.'· ("'t.'ur:· l ll) !:t l. 
ll _m_1l A<'" c l('I'n lioll - 0.:1 lU :~!JOIJ ill. !iC'l/ ~cc (lu g) . 

The \'ihrlll ion l,icl.:ujJ n"t! ~'Ql1lrol hu.~ 1,1,,:.: ;".n Ihe ,:oulld­
le .. e1 IUClcr ill 1,la':e nf Ihe ",i,,·ro!,/,ulle. tl$ ..,lto"",, ill ,be 

pl,oto<.:rlll,h "I),,,....,, 

Freq u ency Charac t eris t ic : l:'t.'(' plot. "'"r Ir""llel"' il'~ 
1 .... ·10,," ~.") c.'·el c~ tlte T yp t: j Ql·A Vib.,uivlI '\h'l or .~h<Juld 
I".. "."jl'd. 
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Mounting: It''l!. "''''lr,,1 I),,~ ,,,,d pj,... kup 'lrc hOll~Crl i ll 
111..,1,,1 '·'ml"i"er~. fj"i.,lwf l ill l,"IO"k "''''I llcr . 
Net Weight: Tn'~: 7 .~!1_1':; ,·, \' ihmlln" I' ickllp. ;;;: <)u"",c.~ 

(pi..,kup v"I.,·': l,kkll;, , ,111 ... ('nh!(> "",I li!!~. 1 I)UU" I1; Ty !'f~ 
,:i<). !':Ul l'U" lrul Ilux. I pound. (0 """I,"'i'. 

T 'II" 

7S9-P3S I 
759-P36 

Vibration Pickup :"<U.';1-;Y 1$40.00 
Control Box . .J N,\:---:-;Y 50.00 

SOUND AND VIBRATION 

( h er-,.l! fre' lllc iley rC.';III)",e ,·I",m,·, ... ri" i,' "f ,he ,-i loral i"" 
pit-kill', ""11 1 ... ,1 h"x. :",,1 "''' IIi,!·k,-,,1 IlH)I('l·. 

DYNAMIC MICROPHONE ASSEMBLY 

For ~I)nl<"" m,· 1'''1< 1111 II(~ , I' II (11111. 11 h' II"h ere :I 101lg: 
(;,Ibl(' m ll 'l I I' u~,·d hp !,,, "1\ IILl< l"pl'U II ~ and IHtller, 01" 

1I"11!'1 '" laq':;l' I'all).:"~ "r 1' -IIII"'l""IIll"C alili IltIlnirlil.\' 
:<n; "1lt"O)\ll\l t·N.~ I , a <I.l"lIal11;l: mi,.r<lph",,,· i~ prd"rah\,· . 
Th,~ Tn't: i?i~~- f-'''2.; [>r ll;'luic :'liCln) ,h,,"P A.'I.';'·I1II,I)" 
inrllld,·s . in '1 , I, lili,," I" t he "licl"f,!> ill 'IlC. :1 2;'j· ro.,1 
(::lI;I".;tIl iupU! 11'!\1\~i(> I'IlH"I". and" I ril'"t! . The Ll"a n ~­
rnl"llll'r phi).!:" illl" lill' ,.';(lund·IA'I'd :'\[,-1"1" in ,tl,«.:" I>f 
Ih .. ~ I"u(brd IlIil:I'<'pll" IIt· . ,,"d 1[1~ ll1iCI"'piJunc cablc 
pll1g~ illt" Ihl! lr:lIl~f"1"IIu"I· . 

::!.'j ·jO.)1 ,·,,1.1,· ~ 1t 1 '1,) i(', J (,r tI,~ 'i'n'f: 7;,!l·I~:tl IOll-fout 
,·,,101.,. 
Net Weight: ~% p"'ll"d ~ . 

SPECIFICATIONS 
Frequ llncy Response: \\ ·hCH t he HHJI" j·I ,>\·("! "'l)I"r ,,,,11 
d.l"IllHl1i,· Ilti"f{)I,! ,01l r- :lr!' ,,,Iju . .,t\;, j tIl the "O I' rIll"! lel·l)1. 
(h(' l'gn,j,jnnti 'JIl ,,"il! IIIr-..,1 II", ,\ ...... \ s !,I·"; I i<- 'l1iull~ "hv\"(~ 

:'0 ,·y,· l l'~. The I!:·< ~ ·.y[ur~ « ,r "t:\kin~ II ,i.' :l ,l j"" I"'l·III i~ 
,1 ~~,·ril..,,1 il( l ~'" i" .' tr\l ~li\", hook .. \ !.'·ld,·,,1 ""'.'1 '('''"'' 
, '",' I' ," i~ ~I,,,,,,, 1..:-1" " . 
Sensitivity: OJ,!'u ' '';I"<'u il r,Ll11 . \l1 Ilf 1.\· pic,,1 "'kropho',,' 
i~ ~ 1(1 dh hel"", ,""u ,·"It fler rnirroh:\r, find nf min"l)hl"le 
pl'l~ lr""~f"r<",,r i~ Ijll ,I lo 1>clo,," O"C "o!t per microhar. 
T hi_ ,cn ~i'1 "ily ii' ~lld~i,,,· , Ofl' for ".~e with both the Tl"I,t; 
150I-A :lml the "("n'l; 7:iH-I3·"": OLu"I.L<.'n·1 .\ relers. 
Calibratio n: UutlllJl I,"'d is ehe,'k ..... l in <Hlr hl",r"l"r;e,. 
"t ~(' I"(-r:d f r, ~ I (((·nd,"" "I-!ai n.<' " ,t'UI' In r,( llli"I·"11J ,,-.,,1' I h:H 
i~ '',,lil''',I(001 p, · dl~li,·:oII ., · I •. ,· tl,e :-';" li'I>1:11 Bllr('au ... f 
i'rr."d"J'lI., . Till' 1"\'(>1 "I, IIM I , '.,d(·~ i< ~lLPI>hc .. l. 
MaKimum Safe Sound Pressu re Level : ,"':()u "d vre". 
~lrrc 1(',· ... 1- "h"ye 1·111 oil; " .111 ,J :"" ~I!:(' Ih., ,,,j' ·r<J!,I"Hlt;'. 
Ca b lc Con'cction: :-.;" ~llr r(" 'l io" is I""'{!,.~nr.' IO!· tlte 

759-P25 
759-P22 

Dynamic Microphone Assembly . 
Extra 100-foot cable __ . · 1 

."Anon 
,"", ,\S.\I . 

TRIPOD AND EXTENSION CABLE 

l 

"fYIl;"''' ! rc,I""'M.' ""'T~~ oi 
T\' I"I': 1,',.;'1 ' '\ i'ull "d·!.c\'~l 
:'Irl't('r wilh Tn'f; {.~! '_['::!:' 

1)" "1,," ;<'; i'l.li'·roJ,I"JnC !lmj 
. A(".~\~s.~i)ril'~. 

r Pr;r c-

$150_00 
30.00 

For measlU·em ... nls 1I"1li'l"r (lu: lIlinuplllJlle 1l\ust be 
1"'-':01 l"d "t a di~t:, 11('(- frQ m 1 he IIWTr-r. ,11(' T n' I': 7 5~· P25 
1).I'II" I"i<; :'li<;ruphOile i~ l"N:om nH·n.!('<.1 liIt'c l,clulI" ). 
I low"\"'r, ,,:!?i-r""l e~ll'" .'i()1I ,·"I>le :tlLd a Il"il'"d rur 

rnolillting the HOt'lip[k- ~:dL ('r.'"~\ld mierophone e:t1l be 
supplied. \\"i tlt I [,i", (':1111., ;, o.;(IITCCtioll ~Url'C i~ fur· 
llis [ J(~d. ~idll~ Ih" ,'ahl.' "orn·,·ti,)11 ,,~ :I rllllt"lioll of 
tempera lure . 

759-P2l 
________ ______ ~---(""'I. jj""f,i 

I Tripod and Extension Cable . ,I 1(1.\1 lIO $18.50 
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SOUND AND VIBRATION 

TYPE 1552-A SOUND-LEVEL CALIBRATOR 

USES: T h" ~(lIUld·LC \· ('l ('ali! j J'~t!oJ' ])1"<I\'id(',", fI, 

mean:-: of makiug Hll \1\'(,I"·nll :1 ("1 111 ,"1 i(' l'heek of 
the ;o;utlI1l1·[ ,(' \' t'\ .\ 1('1('1" ,-:1Iill1":dioll, ilwludinp; 
Ih<' minophotlt' . I t ('an he 1I ",'d to calihl':l\c 

lin:' TYI'~; 1.-).'1 1· .\ , Trl'E 7.')\I- B. "1Il1 T YI'I: 
' 5!J· .\ :-iolLud-I.(·n-l .\[ 1' \('1''';, :\ ,. well a,,; on Il'l" 
'."pc .. Ihat " ,.;t' lilt' HR!18-1ypc, til(' lW2S-typc 
()J" the T\"l'~: ; .')9· P2.j l ti:1 :~.\ J rnil"t'Ophones. 

fll "l!njulll' lioJl with tl ... iI11C'rllal ,":dihl'!lt inn 
ch('{'k on ck'L'lrie ll !.:in'u i! s lh:11 i:< pl"lw idcd 
ill Ihe :O:ound-Lc \'cI .\[('1('1 ' the :-;"lInd·[ ,(' \"c! 
CalihmHw JIlake:; i l po.~,. ibl(' (0 d Cl (,('1 and to 
(,\ ':llu:II(' allY 11!1I}!-])('riod Ch!IIlJ.1;(· in ,)\'cr-al l 

!;ell,.;ili,"il,\' :1[ 1,1\ 0 hll':llc il i' ilh e l' ill I he' mil'ru­

pl uUlc or Ihe ~' I ('~' II' ; (':iI ('ircllil s. ::';11\'11 II dl~'ck 
i,-; in \':I1I1:1blo wht! I'(' :1 s\ 'I'il',; uf n1('ll ,-;llrement,; 

are 10 bc 11Ikt'll U\ '{'1' :t IIJIlA' period . 01' where 
:,;;c\'cral Illcll'r:,;; an.' 111 lif' iru cI'('o lllpal'cd, 

Thi:-< calihra lol' I'all al",. Ile u"'cri 10 Illake 
:U: l)u:<tit, l,hl'I'k ... 011 til(' T rl-'~: I,j.j,).. ,\ ~'IlIlIJ ­

DIlr\'CY \iPI!'r, whit-It !t:l." 11 [, uili- in IIl1no ­

phone, and 10 c:ilihl':I IC til\'" Tn' l-: I .j,)()-.\ 

Ot'IIl\'c- Balld :\ni-"e , \II : dY1. l 'I ' whel1 il I,. II";L't1 

din'c tl,'" with dyulImic lIliCI'ophune input. 

DESCRIPTION: Till' 1': l lilmlI QI' el>1l"i""", of a 
small . .s 1 : II ) ili~( 'tI. :1 1111 rtlJ.(.:!l·') luw)"'IX':l kc r. 
mnllUit.'t ) ill : t1I Clu: \o"l1rc wh ich filS U\'cr tlu' 
mil' l'opholH' of Ihe :-)ollnd-l.e\·c\ _\ Iclel". The 
I'n<"ilJ"'lIrt' i s ~J d (',., i~lI(,oI Ihal Ihe :ipcak('\' j" 

a)\\":1.\':-< )(H:all't\ a t rill' ('1 )1'1"('(' 1 rii" t :ull'(' frOiI1 

the rni('l'IIphOlll' di : lphl'a~rn. ,\ :-; Ialldanl ·toll­
ey(')!' \'o lt :(~(' j" 1'('«1 11 i n·d 111 o pe ra It, I h(; (':11;-
1)1':llor (.'i\·c "'pl'I 'ilic: llilln " h(·II!\\' j , 

SPECIFICATIONS 

Input : 2.(1 "Olh, -I lk) ,·~ .. I .. ,: IH("I h" r lU()I . k~ U" t~~ no t 
(' ~ ~red 5"~. 

O u tput: WI"'II;II p,,,it ;v,, '''' Ihe ~ I<'~) ';:"n>f' ",i, 'ro!>loo"" 
u.;(Xi .... 11 '1'1 I' t; ~ 15. ... 1- \ "ot" 'i';'~I-H ;-:(l1 md-l.e\'el :'I 1('I (>r1I . 

01\' ""lilor:ot"r I .. I. IIH ... ·~ " ",,,11,,1 Itn-"~tlr" "f -{.} + 1 . 11 , 
("hO\(> " .{,f,· ... · I .. · ~, h·\·,·1 of 1l"OI ~J '1Ii.·mb.1r~, i. e .. I) ,BOl t.? 
(1.\11(>' Fler ~rl u"r .. . :em;III(>l('r l :It the Il ueroll holle Ill:.· 
phrm:: ul f(Or r" I1 ... 1 i"p"l ,,~ <1,,-~'i fil~ 1 "1,,,)\'''' 

Term inals: 1" I)(I t t('rll"""I" arc TIl''' $i-... . \\. 11U1<1m~ 
I'OO-IS. 

1552-A 
813-8 
301-A 
1803-A 

Sound-leve l Calibrator . 
Audio Oscillator, 400 cycles 
Rheo s tat, 500 ohms .... . 
Vacuum- Tube Voltmeter . 

Accessories Requ ired: lUll·.·.' ..,. '" v..,·il l:. l"r. m'II ,, ' 1 ,-"". 
Irol, :md " (,hIlWler. 'J' \'I'~: SI:I- 11 Audlu O".,ill,H ur (...cl\.' 

1>(>1 ... ",), T,.,.~: :U)I _,\ . ;.ot~oh t ll p"tl'n li' ''lIeler (_ .... '(' 1''' 1::,' 

1:1). rmd 'I' l l''': ; 2"_.\ or T l"I'r. ],..11:1 · \ \ "U'l lUln-Tulw 
\' "h mewr (oe.J I>.'\)£n< I';" , "ml I ~:! I ,H(' ~ " ll-r:' C~Or.l' • • \ 
\\"",\1)11 . \I urld :11 11 . 1"":1 \'o!! r{'t·lifier·I."l\('. ,~ .... \' uil ineler . 
:''lXM) ol lln~ p\'T \'I,h. elln Ill." 1)1' 1I ..oed. 
Dim e ns io n s: ( I ..... n~th ) 'I l~ t (d i""'cC{'r ) 21l] inl'h~. 
o ,·cr-all . 
Net W eight: 12 ounCe/!. 

________ 'c·'c.c' • ...;;"c·"o'o" __ , __ --: I'Tl'" 

$45.00 
85.00 

2.25 
155.00 

,\.\'ny 

,\~l l':; l': 

l! I \' ,\ [, 

AJlQ(J M 
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SOUND AND VIBRATION 

TYPE 1550-A OCTAVE-BAND NOISE ANALYZER 
USES: Th~ OCI:II'C- lhl1d Koi;;c Anal),zcr 
make~ pO!i~iblc Lia' :>implc- :llul rapid IlIIaiy."l i:; 
of noi .~l'''; ha "jug complex S[I('d I'a. I )pera l illg: 
from the output of a sOll!ld- ll.:n:l meter 
(page fI) . it is IIIIII'C l'otl"l.mielll. than t he 
::;ound . \nal.n~er (1)1' thnf;c :)pplic..:alioll.'J when} 
n knowledge of th e indi"idual ft'cq ll ellcy 
compunents is nol 1"(; '1u ir!Xl ; and, in 'lddiLioll , 
is particularly !;Uiled for noise !llca!:<Ul'cmcuts 
Oil airnafl., yehitlc,"l, :Hld ma chinery , for 
the all:dy ... i~ of OffilT !luise. wiwl"l' spl'(-eh inter­
fel'Clll'C ICI'e! is the signi(i(!a a t faetor and for 
ck't crlll i!lat if>!1 <If lllc 11\) . ..;:; illl <.: dam:lging effect,,; 
of nui1':c on hcariug;. Alluthcl' impOl'lallL :1p­
pli cation is in detcrmining t he :1f; oustiC~ll 
c hal'adcri,,;ti(:,; 1)1' morn,,;, rt is part.ir'ul:o'l,\' 
\, :tI\l~d)le ill PI'OdlWlion tesli ng and for noise-
10\'01 :H'ceptance te.sts, 

DES CRIPTION: The an:l l,n:cr eOll,,,ist s of n. seL 
of hand-p;l,,;,,; filter..,; \\"ilh sele('tioll by (noun;; of 
n rutary ;; \\" it d I, fulium.::d hy n n al tellu:"l l\!' <'I ncl 
:111 amplilier, which dl'i\'oS hOI II :)11 indic:lling 
meI er aud a monitorin},!; !llltPl l t, 

Th(' fihm- is i :o.oLtl cd hy 11 rCiio ist:ulce pad > 

wh ieh make;; the tiller charac teristics indo­
pOlHlcut of t he i'OUl'CC, pJ'()\"id{~J tl:e iiQ\II'C:{' 

imllt'da ll cc either is >;m:dl compand to t he 
20,OOO-uhm unnlyzer i11l]l<,dam'l' or i:; c'on.-;ram 

FEATURES: ... Small , CQlr,p:wt, lighl.\\"eig:hc, 
... t::xedlc)Jlt attr:lIl!:liion 1'll;ll'atl't'l'i.s1.ics, 
... \r~Ulii ori llg outpUI i,~ pJ'\I\"id(·(J. 
... Opcrarc,; from Ulltpul. of t he Tn'I': I ;j;jl -,\ 
01' the '1\' 1' '' 71),-1-13 :-iolllld- Le\'ci \ J etcr:t~ weH 
a,'S miter ;;nlllld-len~J mt.:!J('r,~ ,,'idl fIlllPU\".,; 
adequately free from noi~e :lnd di '-;ludion, 
... Can be u"ed diret:t l,\' with mil:l'ophone foJ' 
bigh SO llnd 10\"l.:: ls, 
.,.. .-\mplifier input j:wk pCl'1niL,"; ampli fier Lo 
be used ahme, 
... :\-C powcr ,·mpply eft" hc >5l1bSi'itul'ed for 
batt eries for lahoratUl'~' .1";0, 

S PECIFICATION S 
Range: ZII <',nle5 to lU,tJllU ",\"(:Ie~ in S b"nd~, 

20rw 73c(1owpas~J IjOOcw l:!()Ot 
7,; e1015Oc I:!OO ~to :.! ·lOlJc 

15U ~ to aw ~ :! IUU e to 4 !-i(K) (, 
:IOV " I,) Mil) t j.,OO " ~" iO,(MHI Oligh j>a .. <..q) 
In ,,,loIiTi(>l l.;j h 'Hl,1 ,,-i l h ~ !tat ,.) lIlr :wleriotic from :W c 

t,o In k,' j,. ""ailuhl(' III IWO ~ wi,ch p,,~itioTls for ""11-

"ell i,'I "'" in .. ,dihr:tlio tt :t 11" i "~1 II", ,ulU",I·I~\'t·1 " 'Clcr, 
In put Lel/e l: Il cl , \\'e~" I ,,,,,I 10 I",IIS for "'>rIu,,1 "''''gc, 
Lcn)'l~ 1,.,1,)", '''10, " olt rL~I' l<' e IJ,,~ r""lI" of ['carlin I,(: tho.~ 
hhd,pr rhhll II) \'"h ~ o\'erl ,,:u\llu,' filt>:r;; 
In'put Impeclance: 10,OUU oh'n ~ , Il1put i,. iwlatcd by a 
r e,.i~I,,"e(' pad, :ro tl,,, \ ""r[or""",cc 1,- ,,,dc,l<Cn ,l,,nl of 

'- " 1Il-"'" 'iii' -Dlir~---

iiiill -lIr' -I I' gll,i I. , 
- T, t.J r I " l",~ 11 ' 

I ' , . . 
j j 'Iii'" !, 

! iii "- ~I' ,Ii ,-lilT :1: 11- .. 

WI lilillDI "n , ,iI:'" '11-'-, !!II ' I 
' ......... ' - '''''' "' I!I!:"-

~ollrcc if >'Our!;" ;",p(.I;",cl.' i~ ~Q II ,'(H I\~ I)\','r :lmlin nu,!:c 
or i s $1" ,,11 ~o" ' l}ILn'ol u> :!II,lIllh "I""", 
S o urce: ::5 o' III "I_lcv('1 ""~l,(>(' ""I>plying !\IlJlI,v1.C'r i"plI~ 
1<'>USt Ita\'(> 10'" hum, low iutCl'Il,,1 ut)L-;C' , !1, lld low Ji~lOr. 
lin!!, Th" Tn'"; 1:"" ,1-.\ or II!" T\'f't~ 7o\J-B ~\l"d-Lc\'cl 
.\\ t:tc r i s rccu"" " cndcJ, 
Direct Use with Microphone: TYH: 7.'jfl- I'Z;J Dyn:""; ,, 
:\lj,'r/')phonp is rcrOml"Clitieu if lhc hallli Ic\'cl" CXCI.'flO.1 
i[) dh, 
Le l/el Indica t ion; ;'11,,1."1' ('" l il>r:LI~,(! in d"cibd~ frollt 
- Ii (.0 +11) dh: ,,1,ICIIII" [OI' (,OI'('I'~ ,'ill ul, ill 10 oil, ,~tCI-'S, 

1.,,,,, ,,1 i ~ ,11111 <li IlIeleT and :ltltllU(lU!r I' cadi")!~, 

Attenuil tion : £""",,1 iOT tit,;, \ow""1 "lid hi:d,cst h"nd~ . 
at I c,,~t ::lI! ·dh a l1, '''lI :IIHl" i~ ohl~,i", .. ".1 'If v"c·h~tlf the 
luwer ,lo»)i",,1 c'Ii,-(lif [1'13<111 0)11"), :md twice thc upl','r 
"illnin:'] <"lOt_off ireqn"n ... ," : aL .I',." t ;-;o .. d h rtu<'Jlu:lIi(", ;, 
,,1>1:<il1("Il at O"e-fOlll'll . t l,,, kw(:r IIouli,,:,1 c lH-oiT fn·, 
't 'Wll<:," a",1 at fOllr (ilnt,; 11, 0:: upper "Olltilla! ~ n t-"rr 
Ir"''Iurlley, Thl' 7~>·eyd" I o)\\'- I>'~<~ j i it('r 1m. III Ic:>~1 :)v-dl> 
:llll'"unll"" a l :?OO.' ,,,,,1 :ill tli. al ·100 ",,'dc ~. The ,;SOIJ­
",''I'lc Ilig l,. jJl, .... " li lt"r !,,\~ ,,1 [1':,-,1 :\(J-dl , :ll1 cllll"ti(>ll ,\~ 
:H(MI t,\'dc" alld ;,U dh:11 1:!(KI ~,"<'le~, 
Tubes: T hrrc 11',1 :Iud one I 'f.t all furni;:hecl, 
Power Supply: Baller,' " nllr~c~~ liTAliU, !.kIUl'r,I' i~ 

i"d"dcd;1I prj,.(,., F",. ,1-1 ' ') In;r:>li'>I>, '1' 1'1'0: 1:.! (11.'\ I',)wcr 
"-"1),,1,1< (1'>" .... · 101) ti l " 1,,'II('r,\' ('Olup:U"ilUpnl, 
Accessories S upp liecl: :< hicldc~ 1 ~; ,hl e aud 1)ln~ a~"cl1l­

hI." jur ~O "1>('< 'li'H! ,.."nl.")\('f \0 ~"lmd·!('\'('1 I"Clef, 
Dimen sions : ( \\'idtl» 11 % x (hci,:lot ) lBffi x (dcpt h ) \l 
i"d'\';;, o'·ct-"II. 
Net We ight: Z; lIo\l",I~ i"dlldi"g I,,<lll'r,'" 

lSS0-A Octave-Band Noise Anal y z er 
Replacement Ba ttery for a bove , 

.\ nEA~1 

,\ UJ::,"L\ DIH T 
$53 5,00 

5.79 
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SOUND AND VIBRATI O N 

TYPE 760-8 SO U N D ANALY ZE R 

USES: This ill :o;l nllllt:llt h:\15 herll desi~ncd 
pal" ;\'11 brl," tnr :tl1:dyziug I he II IJ;:O;4' ;o; Pl'OthU'4'd 
If)" t'}ccll';c:l1 and rHcclliluital cljuipmcnt . .'$Ilt·h 
as ail'pblll' :l lld <llltoulIIhi lc cngiuf's. indus­
tria l m:lchillcr.,' , lInd hou.:;cilUl,1 ='pplianccs. It 
Ol.k'r:tte" frum illl' 01\1 PUI of t he SOLlml-Levei 
;\[1'\1'1' :11111 meaSu res Ihe ampIiILld,' of c:lch 
[nt!i ,'iclual freq ueuI':" compofl('llt, or p;ll:il , in 
lhl' lIoi ~f'. Tlli :o; infol't1l:1tioll is ,'a lliable in 

tntt:;IIJ!: :lndloc':ll ing lIu' ."iUU1'I:C'S of noi.·;<:. 
In 1111' (·It'l'\ri(·:d lal,lnat..,l"\". lhe S01lnd 

Anulv1.Ct' call be u'icd as:1 hanllOnie :llluln.el' 
!lml ;11$:\ sdeci;\'c lJriJge balanl'l' inrlicat~ l' . 

DESCRIPTION: The ci rcuit i~ t haI. ( If u thl'Cl'­
:;lagc t1c;.t;cner'ati\'c selccliq· a mplifi\'r ha\' ing 
a b:lI1dwidlh t ha I is 1\ CO I1Sl:1II 1. pcrt;t'nl:lj!C of 
the oJlC,'atiug frequeuc·.\' , fOIJO \\·4·d hy a \"011-
IllCI (,I'. TIH' frequelle)" 10 which Ihe ;tlll plili{'r 
is tUIlf'.\ is iudie:al cd hy a "ingle' d ial !l1ld pll lSll­
lJtlllull lI"lulliplicr. The ampli1ude o f Ill(' 
l:Ielc(·l,(.'(i compunent. is iudicalt:d directl,\" lin 
the meler sc::dc. 

FEATURES: ~ l!:xtel"lllllI11:q.!;I1C'liC' field" do 11(1\ 

affect I·cndings. 

~ Cunstanl-pt.·,'c/' llIagc haliliwid lh is a n ad­
\"Ullt :lgl' fu r mC;L~LL rl:m cnlS U ll mac ltincs wl,u."C 
s lx'(."'t ls flLlCW:llC, 

+- Dial c:tu 1)(' " olat(~1 COlltilLUOIl:::I\" in t'ilhcr 
direction . $I.) 111:11 lilt· anal.n:ur c'all iJc :ld:I]lI£'(/ 
fO I' al ltOIli:ltit· recortiillg. 

SPECIFICATIONS 
Frequency Range: Fro","!5 10 7,.00 , .. ,.,.,,,~ I .... r '·"'.;OIlU. 
,Ii,"" " "·,,.li"lI. Thi~ v.t,,' r,,"gl: i.. ,·0,·,·, .... 1 in Ih'e !'on'I .I" u> 
!Urn." lOr tlOl' IU"ilOg knoh. 110" n'lOg(!.ol nn th" "ariOl' ~ di:,1 
rO!:lli"lI" fl.· i,,,: :.!5 to if;. 7,~ tQ :.!.jU. :.!,iU I,) ,50. 75(1 t.o 
:1:;eH'. ami :!r~Hj LO 7.'iUU cp·lc., •. .\ vu~!,·h'cth·." ~ witd , 
"Il(>w~ i"",, ~ ... liate d"",!,:" of II,e ",,,i,, t .... "'ru\ to rLlly •. me 
0( tl"·.-II· r:o"j,((!.~. 
Frequency Calibration AceurilCY : ± !..;% or llot' (re­
'1IIe''''}' I" \\,Ioi ... , Ih., .li:ol i" ><el or :!:: I.b '".""1..,,. I·"'" l!et.'Ond. 
wl,i" ! '~'\'!'r i~ the I"r~,·" 
Input Voltilge Rilnge: I milliw.h 10 III "olu ror w\.'Ihle 
ir,di'·"li",,~. TI'e '''''Il'r &:lll" i~ ""lil'n<l('(1 inr rl.':t< ling 
d iJ"rrrl.,· "ronl"",j'l11 t, " .... ~ oIown 10 1% flf t he "",ond pfl!">'­

;lUre (or "011,,1,[" ) ()f ~l ,c fu"dll lllentnl or 1011dl'~1 NU" I"" 
""UI. I [u'''~' II,,· i",,,, , ,""h,u:u Ul· l· hl·I "", J "~1 "o" '1 H''' ''' '1 
or (lI"d:1"'''III,,1 s h",,1.1 I .... U.I " olt o r hi~h(-r. 
Inp ut Impedance: \lr·l Wflt.''' 2u.OOO Itntl :10.000 OhillS. 
,1"III·, ,,li" <I "I .... " ,Iol' s('" i,,~ nf 1"0 IKln~ili\'i t., · r:UlIl'OI. A 
hl, .. ·ki l'~ ":q"wh"r i~ ill .... ri.,~ wilh ~he input. 
Frequency Response: Fi:o.! wi l l,;" ..h :.! ,Ib o\'cr Ih .... 
.... ,,'ire r",,~ .... At I ""; " I~ wlMln.' I.WO r:l.!I3t"1 0"1:1"1.'11). the 
~".i,,\·n .' · I , II,e ,..;I m,' 0 " "i lh~'r r:\.l'It(' . "'ill,i " ..i: I db .. 
Band Width: I{e"',h",· ["1I'''ualloll;~:J ,Ih at I r;~ "IT the 
Iw.:lk w whici, ,I, ,, ;.""I.,·u'r i. ,,,,,,~I . 

Temperat ure ilnd Humid ity Effects: I;",im- Vl'r.,· 
.«"·,'r,· ,~"" I i,i"u~ o[ "·,,,,~·'·" ' Ilr.· "no l lu,,,,i.li l.'· ~ljJl:I ' L 
~I,irt~ in ":lli l, r:"i" ", .,." "ili,·il.'·. :tllli 1", ,,d,,j,111o !UlI.'· 
..... ·' ·ur. 
Meter: '1'10" i "di!'~'1d1\1( lOeler is ~(.lihm\(.·,l ;n two rang(!~. 
For ~ ... ",·""i"",,~· i" \(~" t loll met ... , ~,·:. I e ' $ c:ll ibn.I ~>d with 
the u 1o)<·,, [ .... I:?.I" hduw full <0('1\1 1' ,,'" II,,, ",,,, cr .. ·0 lha, 
s ... ur,1 ",I'ler ... : o1 (!~ :,rc' +:1 III -:111 ,11> ,,, ,,I - 1:;> w -·w 
tlh. :\U~ili'HY IM·'r ... ~n l"!:1: r:"'I((!~ uf U h) l:!U'k ,,,,d U II> 
:.! I"f, lire 1'r<J'"id ;~1. 
Output: .\ j" .. k h l.r."·j,I ..... ' or, Lilt' IN. nl.'l rur Iliu.l:c;inl,t in 
" l~,ir hf 1,, ·:.<1 "'1"'1>'"'''''''' in 'lI"der 10 li~l o" 10 the "!'Iulli 
oomll.o"em 1)[ II,,' ","" .. 1'0 11"1,;<-10 the i",I,,,,,,,,1I1 ill" lUlled . 

___ T.~~ __ -.~ __ ~~~ ____ __ 
760-B I Sound Anal y zer . , . .. 

Se t of Re placement Batteries for above . 
PATE:S"!' :SOTICE, Ii<:<: K" tl> 20. ,"'." vi. 

Tloi ~ i$ al"" IIl!1)ful whIm LIo,· :",,01.' 2.(>r;,; Il "l<.'t.i "~,, hrid ll~" 

'''II:.",!;" indi,''''''' . 
Tubes: "l'IIr,w II,\+L.'·\>" :,,,d (" '" tU4-1.yp" :.re 11$1'11. 10.). 
oteI1,!!r wilh it 11.1"" I)i l" , li ll!.! (;'<I I·:-I'!). All (In, oiu llJllil!(L 
Batter iC$: Th.., 1",ltt'ri,,," Tcq"i"" :.I'" fn"r Hun:ess 
N.,. :!I-'I.U' 1.;:',vo~1 h.'I1\"ri<."I. or the ol'l" i'·a1cnt. suol llort'(> 
nU'"l'!M No. Z:IO:'\X -/o .')-I·olt h:tlleri ... ~. ()I' II'I! l'<.,ui'·:tI",,1. 
.\ hrou"ry !'<'I!ll):trlu,,'nt il! l",w"lctJ I" th~ ":t<'e of the 
'UI(\ly~O!r. lI:uleri(!~ :oro ~tlIlJ.olie.J will, iU.elr' lIl1eut. 
Accessories Suppl ied : ..\ .hidJ<'t\ enbil!-->twl-I,hlg "","*,,,. 
bly f<)r t'Uun .... '·'i"lIlioe an:ll.,·~"r II) t\oe I!OII "d-ltl,'el llU.!ler . 
Case: ::;I,idtl l!d ,·"rr.,·ins: ~;.t. .... ' or :,ir\ II:IlIl .. lu:,a: :lji(1: !'on­
~' ru' · li ..,,, . 
Dimensions: (I ~nji(l h) I~" (wid th) 10 .~ (1miJ!:hl) 1I' z 
Inel't'",. o"er ... ,,!. 
Net Weight: :1(:% 1,,)\lU(\ $. wi th b:ll!!'Ti(>~,: :Jtl~1 Ilu"" , I". 
lI"ill,um hllt' o1ri(,~. 

A ll4't c rod.\·Jlc type of :tlwly r.cr. ' f n ' ''; 
j:3u-:\. with Cl)n,.:talii balld \\"idtlt lit 

l·yclC8. is d(·."'iCrihl,tI on l)age lti2 . 

=:I 
=:1 -

.. 
I:: 
. 

.. .. \ 

.... 

I Ii 
iii -- -- - =:I -

I: 

III· 

I 

.. .. . . .. .. . " 

('",/. 11'''''' ___ , __ 
$495.00 

12.02 
\"fT \B 

,\rr \H.\IH.I.\T 

. 

16 GENERAL RAD I O C OMPANY 



.  

SOUND AND VIBRATION 

TYPE 761-A VIBRATION METER 

USES: Vi!>\';llions ill rn:H'hiJj('.~ ami "II'lICII1t'P.''' 
('an be IlWaslII'Cd qUif' kl,\' and easily with t his 
in.;tl'lllncnt. FI)J' IhlJ mallu fadurel' of mat-hill­
(.t'," and equi pment, lilt' T HE i(il- .\ \'ihralion 
.\iete!' t .... eXlrenwly usclul in I'el';c:m:h. d(·si~tl. 
and pJ'ufiuClioll IC';ling. :\ 1:lil ll l'1I1\1 l1" t! cngi­
IlI'(:I";; will lind il lJ:-wful rUI' ched,ing the opel'­
ating condition of bl'ltl'in!,!:$, ).\:(':11' trains, and 
ot111'1' mccll;lni~llI.;. I::xce,,;;ivc \ ' illl':lLioI18 dtl(' 
10 iUl propel' ttdj u:;llLlcn L 01' tu :;truct ural 
resolwnccs C:Hl 11c lO( :;~ l('d :ltld measlln:d. 

I t :-i Cxct·ll cnt !ow-fl'('(jllCncy I'e:-;\Jon::;c per­
mii:-: the "tudy of the upc ration of helt. dri\'('s 
and of til(' efl"c:'('1 i\'CIII'SS of mOll ltl iUl-!;s de,,;igned 
10 t"I .. 'tiu cc vii)mli,ml'i in ;llljaN'nl ,.:tnlclurcs, 

:\ fl·eqm.)lu'y an:lly"i,.; of tIle 11)(.':I~llrcd 
vihmtiQIl ('all ht· made with tlw T YI'1:; 7G2-13 
Vihration Analyzer (page J8). 

DESCRIPTION: The ']' YI'E 76.t-A Vihmt.ion 

:\ iel(']' t;() n ,~i,.; t,.: cl';,,;e1l1i:lll,' HI' a \'i hl':lliull 
pil'kup, adju,.;t:tble alll'nn:,lor, ;\11 anl1)lifier, 
lind 11 dil'I'I'L-l'Cadin ;..( illliil ':II,ing nH~IE'r. The: 
]>il'l,n\1 j,.: of the ineni:l-l11Wra!cd cr,,,;;!al t.,\'pe, 
which ddin.'l's a \'ohag;(' Pl'vpol'litJIwl Itl I he· 
ac<;elt:ralioll of th e \'il,ralury lIl ot ion, All 
inlPgl'ating network eUlln'rlS ihi,.; output. 
when dC1;ircri , ill :. yult;l)!;t: pl'Oporti'JIlul il) 
Vdol;;l,)' or di"pl :H~enlt'!lI, The I,vpe of rc:-!ponsc 
i,. ';('lcclcd by pll:sh-hut,t.un ";\\,ilC·III:.-;. 

Thl! ba.~ic IIlIit,.: ill \\'hieh til!" ill ;o;l l'llln('nt. is 
ca li brated art' inl'hes and :".('1·lIllds. tlnd (":lli­
bl':nioll;o; are ill J'oui-mean-,-;qll:ll'tl \'"Iuc:'i. 

FEATURES: ~ POl't/lhle tllld sclf-conb ilwd. 
~ Si mph- to OP('l':·tte. 
~ Din'ct reading. 
~ Heads Lhl'tx' I'CSpOllfie i:ha rat 'lcri:;tics, ac\!t:1-
el':lriun. velucity. lind di,.;plact'lLlenL. 
~ I,uw-frequcnt)' n'.sjJ'lII.~(, duwn to 2 cycles 
per second ( 12U pCI' minutc) , 
~ Independent outpu l :;.v~'em for pallcl mel.cl' 
awl utlqml t~'n nillaliS. 

SPECIFICATIONS 

t"'mJli"" 
IJ",,,,ri r.'1 

D isplacement 
Velocity 
Acceleration 

I'; "';cro.;m::"C's IV 30 ;netoM, rllL.-. 
11;0 ",j"ro-incl'''8 INT ~;"'ond to :J(JII ind"'::8 jJcr ''''''',,,,<1, rollS. 
' •. l'il) ;""" pcr "'·",md I~ r ""''9,,,1 to :!'.)OO it,,·t.,..~ per ... c ... ",J I)"r 1«"")]1'1. ron" 

RESPONSE CHARACT ERISTICS; 'l'j,1! re~ I ... >n~" f,)n 'l\\'~ lh"''''''I;'''''] , 'ur"," <lr TI.I· '1I1""!;,V ",,';L"JI',·oI, 
\'~, fn'{IIl<'''('Y wilhi" It.,.. 10110"';"10: lu!,'r;m~I?~, 

Acceleration 
Veloc ity 
Velocity 
Displacement 
Displacement 

1I.11iI1 ill, ."." ~~ t', ;;~)I~,1 in./ see/,;cc 
I ;;OOI,i11. ,_('t' to ~IOO in.J ~p.(: 

Belo\\' I' WI" 1';11 . see 
UjJJ "in. In :I(J ill. 
B,,! ,,\\, I(',t."in. 

-1:. 1 W"o 
::: IU% 
±lii'7c 
± 11l'70 
"" 1':''70 

.j IU .~",J " p;; 

;) t., ,)UO "I>~ 

::!\J It.> ,~i)(l "Il~ 

\0 I" ;,00 <'II.~ 
:!I! 10 tol)lj "p< 

Dv",,, ::!:.70 :It;:! " I'S 

t)"",,, 111% ai, :.! "I'b 
]).) \\,n :.! .~% fit I U cp~ 
D,,,,,,, :.()(~ ~t :.! "J>$ 

n,)",,, :!!'C'Q :tL IiI ('II~ 

M~Ae [.on el>' tloe "rr"c i"c",""'" ,,,,<I 'nay .... ~ch :It)':~ ~' lOBO <J>~. TIn. is c,~,,,,e,j by the <lilTcrcll<Xlo ill t e;" ... " ,,· 0: i",Ii"i,lu~1 I';O~Ul''' 
ne"c re« 'n~"~e. 

Pickup Unit: I I>~rti:l'''I,,'r:cled, H')!' ''ellc-.. ~ll ·e r,'·" ':ll 
Wpu. N,)n-tlileanl," n~rlL"., ill, Ij) " ()r :~~)IJO illcl, ~. I"" 

~i.'f"f),,,l pel' SC<'Oll(1. I'oin t ~",d l;.:dt tip~ and an ~-ill(:h 

IlHcn,i,,,, rod ar,- '''I'IJI'''d. 
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SOUND AND VIBRATION 

Meter : ;-l(~.k rc"d~ Il ir~ .... ll.\· ill the "'Ulnt;" - ,,.., jn L( ,nc".'· 
UTI'< I rOIl1_u ,<,,,tl_,,, ,U:lre "'".r{)"" "·I,,,~ for dl' I Jhwmll~" ' . 
fO,"'_nl('~ rH'q uar" ",i .. r()-i,,'·I,('.~ I ~'" "-(" ,,,, 1 rur n,]u,·iT.'. 
iU, oI "V" \-,"",,II .. _qt,:u(' jud,,·, p,-r ,.... .. ",,<1 I~ ' r ~" ('\)"d ror 
"" ..... I,·ratio" . 

Att e n u ato rs ! ,\ l U-.<I~ p :dtcnU"lm ('10""11:(' < 1.1,,· "H,ler 
.~ "h· "ulih",I;"" on" ' " mUll\.' ,,( :;U .t1I~' to I. Add;,;')",,1 
" ,"llipli>'r' iudi,." ,, - ,I ,(' ""rr'~'1 nni,. uf ,,,,-,, ,ure!!"'I1( :.nd 
umlti l)lrinj( I:V',nr< I"r '-ad, r,·~I't."',;c " lmT:I<',,,,-,_I;", 

Ca librat ion: C"'LIl"Plion '0 " II " ' ... ·I>o\\"er ]i"" "",k~" it 
I ~ , ... il.l c to 0:1 .... ,-); Ih .. ')\'eT-,,!! ,·"IiI'r:lli .. " c~,·l",.I i" L( 
1.1 ... ,,'1', 
T er mi n a ls: ,\ j:wk i. pm,-j.lt·d'lII the ":\'11'1 rur I,lu,*ing 
in" I,,,ir .. r h .... d lel ... "I",,,,·, i" "nl~r t .. 1i~l t·" t .. III~ \· , I>r.\_ 
li",,~ hd"l: ' '''''L~u .... ,I. ffOr , ... "",,~·ti n l: II" .. Tn',: 7(; :.!-B 

'l"1I/>("'c-_ _ --:""'_--,-_-,,-_ 

761 -A I Vibration Meter ... 
761-Pl Replacem e nt Pi cku? 

Replacement Battery for above . 

\ 'Ihmtioll .\ u"I.,·U'r. I.r fl,r ""1111("'1;1111 n '·9.lh",j,·-r"y 
",,,·illua:nt l,I,. 
Tu bes; (lol l' (· I\:a:i:I.\X. IW" 1:-;:.-( :"1" IlIloc~ "",I ,,"c 
l D~ ..(;T I 'll ,, · ,,,',, r"'llli r~'(1. .\ ""1111'1<'1 ,' ,, 'I ,,( I" I "'~ I' 
~1I1 '1' 1j<>(1. 
Batte ry : .\ .' i ll~.d ~ ~, ' l l-d)!It"i l ",,1 1 ~,t l "r,I ' UII;I , Ii.\ I ~ , 
H n r ,,\· '~ foT .\U1J. wltiPh ' 1II'pli ,'~ I I ... "~t",,~,,,\r.\ · 1,lal<' and 
iil:"'''' ''1 ,·()Il ;' I:"C~. i~ mdud .. d. 
Accessor ies S u p p l ied; Puw .. r ""hll.' fur ,·"lih .. :"i,," 
d, ,,ck. ~lll\re pilm bl" jl. :",<1 1,lul.: flJr UUt)!II1 ):" ,10, 
Case; ::;1"",,1(,,1 ""rr~'ing I·" .... • " I "'q,!"",·.jni!I!'III" ,""'­
~' f"'·I;f)U . 
Dim e ns ions: ( 1I .·h: h~) I ·!I ~ ;""1",. :t (i('ILII:II, \ 1:IL;! 
,,,d,!'~ II (widlhl !I ';! ;nd, ..... 
Net We ig h t: :t Z:I.j, I>QI.Uld" wilh I~t tl , ... ~: l"iL~ 1,,,,,,,, 1, 
Wi lholll '"' t l"r,". 

\ ' \1( I ',.. 

='11;< 1';)' 

Vl l tU::;.\lJ JI ,\T 

" n'", 

$490."'-00:--
40,00 

S,79 

TYPE 762-8 VIBRATION ANALYZER 

USE S: T IL(' ']'\'1'1': 71\2- B \ 'illl':l 1 inn A II:iln;P I' 
lTlakl:s jlo.'i;<illk Ihe :lIwl.,·:·;i )) o r \'il)1':\1ilJll i, ile-
1I0mCIlll llll\' i ll ~ fu n(hinl('ll l al rrcqUt~ I I('i(',; as 
11) \\' :1" 2 .• ) ('yd('.~ p e l' ';('I· /mll . I I i i; i ll \ cmkd 

prim:ll'il,\' f ill' \l ,;l ' lI'il It lite T n ' I': j(il-A \ ' ihl'a­
l ioll .\ l l' l el' hUI cnn :11";0 III' 1l;<1'l.1 1'1)1' W' lIf'l'U1 

hannOll il' :l1I:d,\',., i", \I f \'I 'l'y - ltJ\\' - fn ''I uc'nc,\' \'011-
:lJ4pi' in 1!t(,l:dl< lI·:ll o ry. 

l is ra ll;.:·C inelude,; pral'l i l'~.lI .\· all f f'( 'ql[(,lIj ' i (" ~ 
IlIll ' mldl~' t' ! \t' ( lll n l e1"t~d in \ ' illl':l l iu lI ": l l l, l i ,''':, 
from IIII' 1'lllld:lnwnl111 \' i l ,r:tlllf!lS ,,1' .~lt i p)< :lu ,1 
ol lw l' l a r~<' ,;1l"l1c I Ul'l'''' t tJ I hl' 1I 111'l1hll 'T 
vi hl'lI 1 iOll ,; of ltii!;h-:;peed c ('n \ ri r lI~l' '': , 

DESCRIPTION: T he aJl:t!n:,cr 1.0; simi\:tl' ill all 
c ":)<I 'llI ia l l'h:l nll"l e ri "';l il ·": ;,r p N f"I'I1\ :l! [('(', \"11\­
slnu·t itm, Ilpt'nt ll l11l , :11111 :lppCar;llicl ' 1u II\(, 
Tn.: i oO- B Soulld ,\ naly zl'I' (P:l!-( ' 1 1) (" \l"('PI 

Ih:11 lilt' f l'C('!Uc n cy h a'" hl'l.' 11 Inll'('1'Cl I I J." a 

i'nc IOi' IIf 10 , Ihe tlll l ]JlI l IIwli'l' 11:1$ :t .~i ll:.dc 
10)1;lI l' il h l1ll (' I·Hll,!!;.,. . a lld P1'O"i;<IOll hal" h('(' 11 
111:1111' for upe l'IH Iun \\' i lh b ruad st'II 'I·t i,· il.\ · If 
dt'".;in'd. Tllf' lu tler ;(IT;lll ~I'ILl t' t11 is P:l l'lkll­
la rl~' 1\ :-; ('(1\1 ill idt'IH ir."in~ cC) mpOtlt' lli ": III ill t' 
1\\'1) 111\\,1'~1 In'll l ll' IIt· ., · !":1 1l )!l '.'! l ::! .. ) 10 2:) 1'.\'1 ·1,·" 
]J <' r ~t't: IIIlIl ) a lltl ill 1ll:1ki n )! 11 1\) 11 .\, ,\1':' ill \' ul l· in,!.!; 
cllmpol\{' )II S LhHI \ ·;l l'.\ · ", lij.!;ll1ly aho llt a IlH':111 

f rt ' IIIIt'III·~·. 

SPECIFICATIONS 

Freq u en cy Ra nge : :?:. IV 7r.o ".""1,·., (·vl"< .. n~ 1 '" Ii ... ~ 
nu,)(\:~ :<.' (" II(1w .• : :! . .'> H" ;, . 7.:. '" 2'-" 2'-,1<, 7.i . • . ~ 'H :!;)(), 

;!:JI ) '" 7 ,ill. 
Ball d Width ; F'lr , In' ~1"'fJ' ",'Io:('li"il~' 1"",[li'>II. I.Il I" rl'b· 
" "" IIlIt'''U"li"" i_ :'1 'I,rnxim:tI\''-'' ;jO" o (3 , Ih) at 3 fre­
' 1",·n'·.I' (Iifil 'rin!: b~' l ~'o frol" 110", to wind. 110" ,ul:,lyzi! r 
i~ l Ul led . I" ,,. II ,,: h rvild ,,<,lerlil'il) 1,, " LT i,)n . tl " , "tI~ " ",,­

liv il is itt I I'''~I :,111% for" [,o."IU"""." lit fi"" " Iw,· ,,[ .~'/(, . At 
ulle UN",·c ( .... ," 'he 1,,·,,10, lit ,' T<'I:lli\'c " ' t,' tlll" t;' '''_' :in' 
,,( l"lI~t iII'<"o (;{5 <lh ) ,,,,, I !l<)'-'o ( ::"11 ,!i ' l . rr .• I" .. "'i,·!' .... 
Frequ ency Ca lib ration: .";I",r l' .'·""·I"'i l .,· n" , ,,"ork. 
± I' ~r'c •• r i l l;! r .. ,·1 .·., whi .. h"\"(' r I. lh ,'br!!" •. '''·l'f tht, 
Ihrl~' hid" '~1 r""g,~_ (:!,; t " 7.:.1) ", dco) ; on 110,' ,,,,, h,,,·. 'r 

1"/II~ ~---o:: 
762-B Vibration Anal yzer . 

r:LllIotC~ (:.! . .) Lt. 25 c.,·ded, lI,e "':"111'''') i_ ±,·.';v "r :::: II. :! 
",.·1". ",lti"hf'\'cr i. tI,,· br!!er. T Ite (r'''I,wlI!'.' ,,-. oI .'I"r­
tn i lu~1 lIillt Ih.' hr!>: ,d "",1""';1'11." "C\lI"vrk del'llll". fin 
tit" :\\','n' l(e hy Ie ... th:11I ±:!I!'o fr ' ltl' 11,,,1 oI"\< ' runIL,'t! "'lilt 
t h~ ~I",r l' SI .. I ~'·li\·i l \· nClwOIk. 
Freq u ency Response: T h\! r"'''(ln~ oi II,," ~I"""l> -el I" ·­
t i ,·;t., II !'I Il"" l'k i~ I! ,l wilhi" ± :! ,I I, ,,"cr 110" ,'Hl irr' """!le'. 
,\ 1 "vi ll l ~ \\'h[' r~ , ,, ... ,."ng'·., r.n "rI:'i' . Ihe .. e,,~;'i<·i l .\ i · 
II,,· ~,, " I(' (>11 "illH'r I':ln l.:(' witl ,;n ± l .l it. T he ,,,"·I\II·il.' 
..r 110" brow ; ,d",' Ii" i l ~- "e\work i~ II ... "''''''' ,,~ Iha, "i 
1101' .h"rtl .", · h~·I;'·il'· 'wlw"rk wilhin ::!:: :! dh. 
Ne t Weight: ;1 ' 1 ~:i' l .... un. I~ . w;lh hatlerll'li: :! . I-2 1'.)Und~, 
w;l hvllt "lIlu~ripg. 

.1 
(,,,,/, I\"",...I _____ --;,.:l:·,:i~~'=_:----

$540.00 .\\\.\UD 
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SPEED CONTROLS 

VARIAC ® SPEED CONTROLS 
FOR OPERATING D-C MOTOR S FROM A - C S UPPLY 

V.\B I.\C Speed Contrul:-:, am ('(llllp:!et, 
modl'ra\p\y pri ('ed 1110\UI" sp(!{:d j'ot1tl'Ols. de­
signed lu <J1)('I';ll(' d-f' "hun; . comj)rllmd, nlld 
serle,,: 111ulo!'s f rum nil :I-e line. The mutot's a rc 
(ll)('r~llc'd \\illl ('(Ulslalll licld I:X('l\.;ltioll :!nd 
adju;; ta1Jlt, ;lrmnlllrc I'nllagc. obtained frvm 
a \' ;1 1'1:11' al1d n 'l'\ ihl'r, ,,:u lhal "hunt. motor 
n,'gld:ltio ll (,11 a nl\'1 Nis I 'its aI'(' ohl ailled. 

TII{·"C'. ('11I1 11'1l1 s <I re IIlade in t.hrl'l: "izes, Xl>. 
1 ~ . ami :{ I h)). The h .~ hp t onlrols, 1'YJ'I';"; 

l i O!-.\]": l\Iul _\ (', {ll' l' ",uil:il,k' f'Ji' ~\ willI: 
rail}.':!' o f la],(.r:dn]",\' application" and arc 
d(';;('ril )('(l I .{'loll', 

Thl' iUl'g n j-oll\rnl." include l ~l h]) TY PE"; 

1 iOO-A I I IIl1d ;\1. ll"il1~ ga>i t\lhe l'C 'et i fic l';o; :l nd 
'[" ' P E,., 17UO-H tlLl!I 1702, } :~ and :1,] lip, r~' ­
sp('din..' ly , IL",i ng .';t'lell imn I'eet.ificl's. 'I'll(' 
btll'!' I'('q u i n~ ]]o t illl(: d l' lay OJ] starting ami 
arc simpl£' aud ruggl,d nmi wi", ha \'ill~ guod 
I'cguiHtio li and ar!' p:lrti( ' !ll:trl~' ;;ni\ ed in shop 
lll ,.; lalb l lOll . '1'111'.\' 1t:1\'!> gi\'(~Jl t'xl'd lenL 1)('1'-

TYl'f: l i(~ ).,\L \''' r; ,, ~ ';;;l'~crl ( 'ulLtrol ill ",e Oil " 1. .... " •. 1, 
lal he, 

fonO:HlCC in :l wide r.lnge of m:u·hinf> tool :tnd 
intiu::; tl'lnl applieaiil,n,;. ::ip(!(>i l i( ~:llioll.:! alld 
prices will 1)(: 1'1lrlli.-;1ted 0 11 I'CqlH'.-; t,. 

TYPE 1701-A VARIAC SPEED CONTROL 

Tn'" J7P I·;\I' V" daC '-;I'I'<}I1 (;o"l ro1. 

USES: TIt(, THE 1701-.-\ Vlll'iae Spe(~d COll-
11'01, ;t\'aila!)k ill lin ) lHml('\ ,.;. ba,.; h('1'11 de­
:'>i[.!,:l1 cd for !lpplkat iul1 '; 1'( ~f[l!II'i;11-( tip to :lbIJUL 
} l ', hp 011 1 put. The T n'l; liOI-.\I\' ie; l1";t,d wilh 
tibllttl JUII\tJrS, while 11)('. Tn'I'; 17UI-,\\ ' is u,;ed 
with series or unin? l'.sal motuI'''; (;O lln~rtot! hy 

1'('I:onI1l'I'li on I'or operal ion li t ('on.,;hl lll· tiel,l 
cXl'ilalion. T he TYI'E I/Ol- .\l " Cnnl rol jlf'r­
mil 1; t lie II igh 1)IJer:1 ( illl! .~pl!Ct I..,; '11' oSl'ricoS m ol t)I'~ 
10 be ublainc.1 wi1.11 the g,)ud I'cgu ialiu tl dlar­
actcri~Li(~ of ",hunl. moLO!',; , ~Ind :lltio pl'rnlit~ 
exi ,; ( ing equipmcn L powercd hy llnin'l',-;,d 
ll)(JtUI''': I.U hQ con vcd eel [0 adj 11 ;:.<1.11 loin \' UIL~ I an t­
speed opcl'<l l ion \\'ithoul cha nl!in g th o motor. 

T he pUI\'~> l' I,:tling ur the Tn'l:: l7lH -.\. Con­
trol j,.. :unplo for Jllan.\' prOcess :lJljJlic:11 il!n ,~ , 
indwling pllotugraphic dc\'elilpil1g lind pl'ittt­
ing m :lI:hinc,.:, IJilll'prinl ing lIla('hines, ('\1:, 

The ,;omhination of adju,,;labl c >:pecd lI'ilh 
I'e\' cr,~ ihilil-y m:Lk e,.; the I:ontn,\ p:lrlicu l:trly 
:1\ 1:1 III cd t u po:"it ioning n PI ,Iiea I iOllS of \ ' :1 ri OW:i 
kinJ~ , 

UtileI' applit':llion" in(') luk higi1-."l )wl'd d rill 
presses, 1:lthc feed , jewelt' r' ", Iatht·"" C(']lt]'i­
fugcs, and oscil lograpllic dial'\. ,~pl'ed (~0I111'1)1. 

DESCRIPTION: Separat e fu ll-w;t\'c seicnillm 
bridge rOt,ti t1Prti are 11"'f'tl for the arnl;ll,lll'c 
ttlllllic1Li, 'I'll(' :tdjll,;t:thlc outpn t \'nltap:c I)i:l 

V:\H!.\C reed . .,; the 1I1'JUII I. IlrP lh1'<l\lJ,dl Ime of 
llw I'cetifi t'rs nud : ~ I:hol.:(', \\'hil,!t "1'n' I',~ 10 
reduce ripple and impruYl' r(!~\I1:l1 iun .. \11 l lw 
contl'ul cOlnpU]II:ltl ,.; :11'(' nUlllll l l 'll in II ,.;nl;111 
metal cal>ilwl \\-ilil'il C;11l 1,(, f:I ;< \I'IIl'd penna­
nentl,\' hy me;lII ,; or ":('I 't: \\' huk,.,; ill llio h,lI:k 
and in the ha ,;c, or ca n l'e;:; t on tL uellcl! for 
cornplclc porLabil il.y. 
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SPEED CONTROLS 

SPf!<S:]'\OT(J UC cun'efi fur 1 ItS hp conn'r lud unh-cr;;.al 
mOlor uilCd w il h '!'yp,: liOt-AU CUlI trOJ, COI I\ Il ",re<! with 

a-c o pera tio" (J ,,~h l ... l ]",C!'j. 

FEATURES: ..... ConlilH Hlll !<ly ,ui ju!<l:l hle spC'cd 
ran~(!,.; lip t o 100: 1 IIr(' oh J:t inahlf' \\'jl h hig h 
speed :-:eri c!< or uni\-er>Jul m o tH!''';, and up to 
:m: I from li2,) rpm shull t moto!'s. 
+- SIll! nl molOl' regll l:l t ion CI I ~ll';L C I erist ic:,; from 
cOIn-cited series motors. 
+- Spl.'(:d regulat io n up to 10 : t bet lcr than 
ohtailllthic from :;im plc :uij u.'<la hlc \'ol!Hge or 
r('si:il i\'e COllI "ols . 
..... Au Wa r ll/ ll p , i,l!llalll !!farl£II{1 . 
.. Il eavy short-time o\'crload (;:Ip!l.cily . 
..... High s ta rl ing torque . 
..... Excellent. re\'e rl:> in~ ehunlc\cl' j,.1 ics . 
..... Comp.ll:L ;'Ind con ve ni ent. 
..... Vcry low ripple in al'lII,ltul'C CI IITf' IlJ \\"an~ ­
form givillg inCI'C:I:>ed cfHci(llwy :lntl /!t'y/ jaiMe 
torque p l/ /lll/tro!l8. F ull l'lll l'd mllpm i .~ ob­
La in~ 1 from ";l :m d l(rd mot (lI'" . 

SP ECIFICATION S 

'1'/11'" TIJVC 
1701-.1/\ / 70/' .H· 
(In .. ~ ijIJ c 

Stlppl), Frequerlc)' 1 1O.',·I:!.; " 10;>'125 v 
Su pply Vo ltage 50 ,· ;if) (' 

IU.',·I:!U " \ HJ.:'-I:W \" 
D- C Output Armature 

Voltage .. . . ... .... lI- 1I .1 " 0-1 1.1 v 
D-C Output Arm atu re 

Current ..... 1I,i< " . ""IX. Il.S s. lila:"';. 
D- C Output F ield Voltage :\..; , '. II" \' lU ,·..,~I ' lv 
D-C Output F ield Curren t II.:! " . 1.1;:' a. 

Speed Range: ~ 1 ""l nr rut .. 1 ~1",'\', l lI"\\',, t .. ~,·",:II t·" n· 
s (anL wf<jue .. \ \\"nddUI( mill:!! ' li :,1(1: 1 {,,,,, h" ~:tti>f:l '" 

10nk c"' I,lo~·(.'d ,,·;th "''''I<>I"~ oi I i :!5 'I"'} I"",oi' 31,,,,,<1 .'1110:1 
IL l) t.., lUll: I Or "'OTe wI"", 11,,-, ' I'y,'.: 17hl-.\U ('vl'lIwl i.~ 

1L!j('I,l "ill. a ",,\)ljl·erl~ .... t uni"" I' ''I\1 luUl ' )r Im,'i"l! :1 ~p(.'<l<.1 
mliltll. "f .i ( ~10 rp'" ,). hil(lt",. T \\'.., ~pc«1 r:,,,(.:c~. OUIl up 1.0 
, ,,, ,," ~ 1 l1''',J ;, ,,d m,,., li T rmillecd fic1 d C).'\·i( :t t ;on Ill' to 
"1) l'r<) .~i,,,,,t,·I \· t wir·" r" I",1 ~p ... (~ I , :11''' F) ,o"it l,~1 in l it e 
T l"I't: lint.AK ('ollln)1. 0 ,,1.'":1 ~illl.lo m!l)!:{, i~ I,rtl\·j!l t-U 
i" l itO '1' \"1'): I 7UI ·.\ t: CUll' rul \'(!<·.~tl.>e of II ,e hi\:hc r ra l"d 
~I,,'I'(I" of 'm'''t'r>llli ,,,(,' or~. 
Moto r: The '1' ,',.': 17() 1-. \K C'o'lIwll''''' '~ 11._1 "' ,11r an~' 
lis hI!. 11':'_\'011 <1-<:: s h," " ",mOl" Of" ",jIlt t"OI"'"" of -s<)"'C­
",E.:O I 1.1 11.1,,,, .ud"L: wit"" Ihe cu,~nl ron~,""pl im' i~ 
",ithin the ':oli"l: "f the ",,,urn!. 

T E,e Tl"!'1c.: I"iOI.A U C..,nlrol call be uOie<J ",it h universal 

InuIt)!'''' uIIlO :!oou t 'i. hi' ... h~." II ,,· ,·"".,,,1 .·"I1""'''I>,io1l 
,loe" ,,0\ ",,,.Ct.,,,, U.S ' '' ''1'1.''1'. \\" 1,1'11 OI'<,r:lll"i::H ,UI raled 
... n r'('tlt. rl", ,,, ,,l or will f"ru;.), r:tt .. ,,1 toulne 01 "V 1o I.()O 
10M ,·eltt..,r IUl IT(, of ib "'I"d ~Ix".'d . s:iTi"s: vll q "" p.)W(·, 
~" l '~':"'l b tl.,· gr~"t'" 11,,111 tIl<' "o,,,,,.,1 ,,'Iinl{. ~ I <II(, r~ ()( 
d"" ivur . w; rtl rl'\'c l' ,;hl" type "'" ' l ~! " " ... ,1 w,lhout mnd i· 
li "" I'OIl. IJn, ... .,ji r" ,·lio" ,,1 " ' <! ' "r~ "1,,~, 1m prm'jfl,'{1 ... i,h 
St'l':""'<'l fi !.'ld I("".b. lI()d in(' In>e :\':'1-:_ 12 ",olnr~ ' 14 hp. 
"''';011 rllUl. f..,r r ... " ... n;'ng ..,..ViN' aTI' s!()I'k~! ~ s li,,({"<! Ex~ 
10 ..... \ I "'lO'~ of ol hCf" ,,"in~~..,. wilh built-i" ge~r n..,Juc­
lioll •• ,, " he ohl" inoo f. om ,he ""'''ube'u.",T. 
Overload Prote<:t io n : ~.., W"I .... ·li ... " fnr ~I:trlinl!: lood 
Of" mmncnlsry over l(",,1 i.~ '~l" i.('(I . A ~I",,·.hlow fu .... ,~ 
l)rol;,led ..,,,I~· a!l :l I,ro' tl<"ti..,u "I:' .. ill<l. tI """'I:<; froll1 
>&I"lIi"o: ... h"" ~1"' l inll; :til c.,,~i\'(.'I.\' heM'·.I· 10:'" 
Reversal: ~ I oton \'; 110 bru~h(!~ ,;c\ nn ""ulr"l give "l<_ 
C('!I" tll re\'er~inji( pcrf.., .. ""ncc ", ill . .. ',,101" "'.,,1 , 01. :::1l:lTk· 
in" :H t hfl NJ"' ''l' tt:t!or ma .'· 0('<'11' if ;1 i~ t111cltlpt('l1 10 
rC\'OfllC "'Ol..,r~ h;tv;nll b'u ~lt{!~ lIet for II .i"~ I ,, di ' llcli..,,, 
of rottl(ion. 
Mounting aod Wiring: Thn control c:o n be " ' Oll " !lltl 
d (her t lt"""!l lt the hotto,,, 0 ' lhe " :"'k "", I ,.:'" E", tlSC"(1 
un",ollnl~ on " I"horntory 1 ... ·Ht·h. ~ ! 'IU"( i,,~ '''U.",I I ~'rmil 
\,ctH[hui..,,, th r",ul!h t he _i,l" l"II"c',. ,\ ,; 1 i 1",,1 I_"wer 
ffir.! ,,,u l l< ;~t:i loot f(>"'...('()IHl u~10' mOlO • .-.o,rl ar~ I>('r' '':l­
"l'",I), ;ll t :!rlt(!<1 to Ihe "ontr"1. 
Dimensions ; 11 .. ;!!lu ti'" 'no;h(.')l, wid llo 5 '1 1fo ..... !'I'~. 
,I"plh 4~ inrltt"ol. O\·cT·"lI . 
Weight: Si~ pOu"d~ for {'.tt"'r model. 

('",I~ 11'",,/ " ric, 'I'I/,'",-:-cc--c-;_:--:;;-;:-
170 1-AK Variac~ Speed Contro l, II.J \', .-!O-~ j() ('ps . fo r D-C ShUllt 

170 1-AU 

MOD-5 

MOD-4 

~d o l or . 
Varioc .l!l Speed Con trol , 115 Y, ;'iO-liO eps, for CUJl\'crled 

1· lI iH' 1'.'<a l .\iulor . 
Bodine Model NSH-34 SlcC\'c· 13earing, I1cn! f",ihlc, D-C 

:;11\1111 .\ 10 \.01', .11" hp, [7·')0 rpm, fo r LIse wil h Tn'E 
170 1-.\1\ Cmllml . 

Bodine Model NSE- 12 Sle('n~- Ucarillg. i((>\'cl'l>ihle ( ' n i ­
\"I·r,.;a l .\ l l)l nr. H5 hp. RSOO rpm , fo r Ui<C wi t h Tn',,: 
liO I. \I ·l'/IIl \ml. . ... .... . .. ... 1 

°'1'0 "rrler 31 .. ..,.j .. ·."",..,1 ,,·, t i, ",,,,",,,. ".~ "'''''I' .. "",d .,. .. Iu ",,,,,J. "' L~" ~ "",roK ," "'·" .,"Y>10TO R. 
" ,\ TE:-:,. ~OT[ ("E. &.il ""'~ 11. '''U::~ ,·i. 
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1\' I :-< IH' $75.00 

\\'~:,\IIY 75.00 

.\10"1'011 - 28,55 

.\IOTOU- 14,26 
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VARIAC ® 

USES: Th(' YAH I AC if; a manual \'ollil}.!:c eon-
1.rnl tha t finds a ppiiealioll s in the shup :Hld 
i:lhoratnl"Y \\'h{'n'\'er :l-C \'ullage rul!~l be ad­
justed :-<J1Iof!lIdy ami continuously ... \ few of 
it s 11:"'(':; are: 

:\-C \'vllage COlltrol in t esting and dp\'cJop­
mell1 \\" (l r k. 

[ICal (·01111'<) \ .ill C'1('('lri l' IH'al('[""; and ovens 
in ~he lalHlwtvr.\· :lIlt! pilot pbnL 

O\'cn"o\lng;r' :lllil mull'rv,.llag(' I,e:.;! .. ", 
Output \'ullage ('Ollt!'OJ in tr:.IIl . .,furmer­

rCI'litit'r ])I)\l"er "llpplil'S. 
Voltage' ('011 Lro] un aging; rad,:" for lamps, 

'illinIUm-lIthe . .,;. aw l dIT-di~c I'cl'lifjerl':; , 
l llllmin:lli(lli (·nntn)'] in lIullil,)!";II!))". lh~:t­

t res, pllotographic st.udios nnd darkrooms. 
i\'T ot or ";lw('11 ,'( 11\ 1I'1)!. 

Vollage ('onll"ol ill the calil)]";ll.;oll of \'olt.­
Jllcler,; Hnd :lll1nwtprs, 

lll m";('-nnv;lc ~'()lllro),.; ill l.llc ealibl·a.lion of 
\nljtmet!'rs, pmn:r-faclor meters, 

Torqul' adjll:-:(nwlll con~rol on :3-phase 
IllOI O I'S, 

, \I t.holl~h VAHl.\CS ar(' hu ilt for 11 5- alld 
2:30-volt cin'uit.s, Ihey ca.n he Il>icd 011 circ:uits 
lOr hi~ltci' O\' low('\' \·ol\':I).!;t, ill eOllj u ll(:lioll \\'it h 
I1xl'd-r:l t io :1 11 xii 11\ r)" 1,!'Imsf, )l"IllCr>;. (;,\nged 
111IIt:o; nrc aV:lilt~h](' for pa ran el, s(,I' I(>.'>, and 
pol.\'phase COIlil cct.ions (see paj!es 2;) and 2G}, 

DESCRIPTION: 'I'll(' \' A I{ lAC is:~ eon t.inuously 
vmial)lo 1111101 ransfornH'l" sllpplying an oul pilL 
,,()It.agp from zor/) to 17(;~ (lvov(' line voltage, 
It. eOllsi,"its of a sillj!le-IaY{'f winding OIl u. to­
l'Oid:d ir~HII:u rc , As 1 he dial is l'olai.L'd a efl.l'hlJll­
lwui'h ('on I;H' \ (I':"!. \ 'CI'S(\" I he wind ing, "I apping 
oJT" a pOl'li'lII Ill' ill(' IOI:!! \'ollHge ll('ros.~ Ihe 
\\"in,lill~, Thp hl'l l;o.h i" 111\\' <\,,\"1'; ill l'OIlIII(;t, \\,ilh 
I,he wimling-. and I he \'o1ta!!{l 1!('I,wt'l'lI IlI rns is 
:!lW:IYS le,.:s Ihull I vol1. e\ 'Cll in Ihe IUl'gl'st. 
model,.;, while In Ihe sll1ll l1c"t model it is on l,\' 
ahout. 0,:3 "lil t, T ILe 1It:lual illCI'('mcnt s of 
,"ullage ohtai lwd It.'; the dial i:-: 11lnl('d are 
always I('s.':! than. (he nllLage IWI.\n;cn 11IrnS, 
thl> nc:tinll of 11((' 1',11'11011 hnl:.;h ]'(:ing :-:1lc-l1 thaI. 

til(' changc' in \'I)\iuA'(' i.~ pra<-iie:,Il.v ~"lIltinll-
0\1:-: . Till' n;..,i:-:I :U1l't! e;f I hI' bl'u~h i.~ S(l (;hosen 
that (:x(;(,2>;i\'(: Iwcni ng doc's nOI O('C'UI' in the 
turns hridged hy lht' lirnsh, 

Core mal!'!'i!!l is higJ.-){radt, silit'c)U st.eel. 
Smooth, uniform windings are pui on hy <1111.0-
mll,(it' machillt'S, Willdill~s tlr(' Illlnk('d on t.he 
in side t'11'l'Umi'l'H'rtce or ti lt' loroid . si llJ!;ie \a\'e r 
Oil (IIC. outside' l'irt'\1Jnl't'I'C'IH'\'. ,--\ll1tniniull 
s\ nll'l,lll'al paris in \ '-models aSS\l rt'. millim'lm 
weight. 

FEATURES: ~ Compn red t.o rpsisti\"(' methods 
of \'olllll,l:c t\()J\lrnl, Ille V;\ I{IA(' 111\$ the 
ad\"iUllllges of high eOic iellc:y, SIlIO()lh {'llntrol, 
good \'ollllgC regu lation, and cOlllpara t.ively 
small si ze. 
.. nee[tll.~ I he \ ' A H r AC i .~ :1. I !'<In,:formcl', Ollt­
pu t \'ollflgc I::; CS..,CII t io !I~' i nd~p('ndf'nt of 10:HI 

and Ihe \" ,\HI.\C I" ('qu:lIly dTf'('li\'c on llny 
load within it:- r' ll.f'd caput'ity. 
~ A linear \-nriali()lL of \-nhl1p;e wilh dial rota­
ti on i» nhbinetl. 
.. V.\_HI.\ C~ :iI;;o flll'lli sh Olll,plli \'oILagcs 
flhm'c lil1f' volTage, nltlkil)~ it, postiible to com­
pcn';<.IIC for unclervollag;c lines. 
~ Iliul hM; large, casil,\' l'c.ld numentls and 
i[1di ealcs olllpnt. \"flits. dircl·tl,\". 
.. Brush is de.<i igned for elln:-tllnt eontlH:t, pres­
su re, and h ru..,h holder ca nuol, I:mllad \\'inding 
if hmsh fuils. 
~ ;;h:lft rover,,:11 to convert fmIll panel to 
Ilthle mountillM: i ,~ ca:sily <lcwmpli,')hcd. 
.. T C1'lnin:li,; un \ '-model:-: ha\'c ho th SITe\\' 

and ,.:oldN cOllllecI .tolls, ctv-;ily (lcccs . .,i lllc "II(I 
tngi(;all,\' lIrranged. 
~ Extl'a tel'lnin,ils for mid-\\'indinp: 1:1PS on 
V-llM(\C!s r,l('i lil:lIC lhe 11-"(' of auxi lilllT lrllll:-­
fOl'mers, On 2JO-\'u] t nHHicls, I fiP for i I,-J- \'olt 
inp\ll is prt,l\·idetl. 
~ V-Ill ode]:; ha \·c ;Ill 1'11, '1 1\'C case \\"il h rounded 
contou!'s, uo sharp edge:;, 
~ Durable bl;\ck filli . ..,h - wea)' ,1IHI ,d,ra . ..,ion 
I'csist.allt., 

GENERAL SPECIFICATIONS 
F requency; :i1")('lfk111i0n~ (Ir() fOI' bU,tt!,t.iI)-cydc wll'ir.e, 
For :2:''''),vd<!- ~(!n' i ,,(!, ~ 1'"J,(C :27, 
Rated Current: ('"n I~ dr;"" !l fro", the \ ' .. \I\I.\C ,,~ 

:'''Y <li"l positiu", \ \ 'he" the o\"(~ r"vlta~e r"""Cf'I!Oll i ~ 
,,<1/.'':[ . 1-1", 1,), ,,1 ~I "-,,,I , I nol tuk" "'on, 1,1",n wit'ci rIJrrr"t 
:I, m,ui"""" ""tp'" ,·"ll"J.':e, 
Rated Current ~ho"ld nut he cx"ccded for COllIinnous 
:! l-hu\ll'-pcr,d"y <lmy, 
Maximum Current. ,.,'" I", d,."w" at the iI' put linc 
volt:lKe wi",,, II" .. I;"e-""It ~ge <:"<)n"t1'Ct.ion ;~ used. '1'1", 
".\ IUA C' "ill eumrul "l "'W 10", ... ~(!ni lll: n h",d ,1,."",11\1: 
t'V "'vn: Ih"" ",,,ximum rUTre"t "I line ,·oltnl:e. 
Ou tput Voltage i~ lh{] r,Lt>!,i;" vf ".-,hal(" """il:.ble al the 
t)ulpm te rwina\." witl, Ta l f'd i"pul \' (,II"~C :(ppli(i\ l tv t.he 
;"l' tH !f'n nin"I" , Di:ll ~ rC'1i1 di rewt l), i" (JUtl'u~ volt"!>,, for 
\h; .:s "o"d;\;v" , 

KVA Rating i ~ Ihe' rIIa ,r.i"wlfI lI" r(, III iIIullipiird hf 
"oc",,,1 ;"""t /; .'/" co/III!I'. , \ \ ' \ I~ 1.\(' 1::(11 1>,,,,,\1,>, 'It n"." 
{"""f ,;cui,,!:. " ~·o'I.>,,,,,,,i,,qH.!d,,,,,·,· load I h~\ tic"",,," "t 
il<p1\1 \·"It ,, ':.., :I ,'tITr,,", ''') 1;":"I " r Lt." " 11"., "" I./'-illl"'" 
C,,(T"uJ . 
Temperature Rise: Th~ mli1>g~ or \'A1H:\('!-> om;, h,,"eu 
on OpCI':\tilln at u"li""r.I ' r<Jl}IJI 1''''''I1<'r'''U"<'1I will. "n 
n\'emge \cm.,.,r,,' 'I'" ri"." "r ""t "",n' til"" (iU" ( ' ('HI i!:,·:"k,. 
\ \" hen ,,,,,bi,'''' , tN"I .... r"''' J~' ~.~, ·"Nb ·III~ (.'f'ntillrnd (" kv .\ 
r"'iltg.~ ~l,,)uld h" d<1rre",,,,,d "Pl'rox;""'tel.,· :.>u %, for n\'{!r~' 
l(j~ ( ' illJ'rf''''''' in Ih" nmhkm ICllljJcr:<lurc, 
No, Load Loss h Illc" ~,,,,,tl:ll vI) "."c1(:~ with ",1<.,,1 ; ''1m, 
v"I\«~c. Tile \'"lu~~ 'Iuut .. :d i " tho t"I ,1e ar" It." o:"" ran,{-('"d 
"",xi"",. 
Driving T orque is the t.or'lu,> ... ·,l l lired t.O Lurn t,he 
VAI:I"C~hait. 
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VARIACS 

Terminals <_ :11'<0 Mounting hd.,,.. ) : T I t" ; :!'~I-H;~ 
lur",. \ ,,~1 "lIh lhr .. ,,,k ... 1 ,(-n,,,'''' ! .'n,l .. "",1 >" ld""; Il11: 
1011.:-, '1"\" " '" y.:" \'.U,. tll .. 1 \.;!II!",,· .. '~)r "l,i" •• 1 ",I.j,'rillll: 
", .. I ... ·'''''·\' 1 .. • 1 • .,.",;",,1.: T , ,',: :,1' UI. ~ Io·L. ),;" ., . ...,.11· 
l .. ,·\dult h-,nlllll~I •. :111.1 I,r", j.j,,,, (OJ" nll: ... h;II I: "r"" .r~ .. J 
,~,I>h· or ... ,,,,, h,i •. 
Oial: .\ r,'\'l'r,il.h· .]i"I. n~"li,,1t in n"I1!'" 1·"It,,)! .. rhr ,I,.. 
n\" 'r"'~ ''' It'' ' ''' '''l-',i.,,,. j. I' ...... ;,I .. ,! "II "II .. ,'n "'''IIf'k 
(I,,,, ~i ,I, · i. " ~,,I f." ,al,le ","'UII,II)! "1110 "')';"1111: ,h,,\. 
Ihf' "lIu',. fnr ,>: ,,,,., "'0""""1:. wnl, I;~ .... l .1i,,1 fLII" rQ'''tH'1! 
II< 'H" <''' , Ilbb ""II IIf' >111'1,1",.-1 ,m ,1 .... ·"'1 ordl'l' m,,,·!.:,,1 
fnr I""~ill"u,, n,ll al!l' .... "",1 t Il liIL" '·oll,,)!f'. If lhl' " ,' .. r· 
".,11"11:" . ·"", ,,,,·Ii.~, j, ""I I" I"" ".1>0(. '1'1." (,,(ul ,,,,d., <If 
rUlali"" i. :I:.!O", 

T io e TI I'I(~ r~)." :,Il.H. ,,,,01 ~'t Il" 11 "r" '''I'»li"oI \\ illl 
r"",·r.il,h· ,l i:oI<, ""I' ~i.] ,' ,,( ",1';,'1, j. "",rk,'r! (",. 11.0;- ,,'·t·,·, 
,· ,,1, ~, ..:,· ,.,''''".,.,;'' '' "".1 "',, . ..j, t,· r". " 'U:'I: ;It 'tI ,n \'( .I IIII!:~ 
(!o,,,,,1 I " Ii,,,· ,'"h "l!:c'. 

TIl'l \ ','-,.\ 1 

. -. .. 

r 
.: .. -. -

- " 1 - ---, 

~u 
.... ' .. f-- =,....,.., , .... ",.,... . . 

' . ...... 
• 

(,:~ :. ., 

.. .. ~. , ~ ........ '-. .....-.1! ...... -. ". 
, ......... '". 
1:i~::.:;.~ -." 

r 

Panel T hickness i" 1101' ",,,~i,,,",,, lloi ,·I;", __ • olr 1~""'" .,11 
,,·Ioi,·h ' hl' ' ·,\HI .\(· ... ,tII I .. · " "'\" "~~1. ""lh ,I,,· _1.:011 
'upl,li, ... I . 

Mounting: ... ,'" "hO("er:ol,h< fin I'''C:''~ :::: """ :!:I. Tn'. 
2tJU· 1I ,~ ,"ppli,~1 "II"'~II •. ;t •••• ( ",. ,~"",I lU"II",in~, 
'1'1'1'1'; " .:'>0 "" .. I" •• n . (' IIlwa.'" '''I'I .li ,~ 1 ,,1110 ,." ..... '1'1 " 1:. 
, ' .. j "lUI ' ·. In ,~'" he· "r,I,'r,.1 "i , Io,·,. ,,·;,II .. r "i,I""" c",,' 
(1111' '\ I "",~ I \·I" 10",'" ,.:1'0(0. ). \ lo'r",,,,,,1 I .. ,,, '·'W,'1' .• · .... 1, 
,,,,, I '''',u: :lrt' ""'" ;. 1,.1 "" II ,,· \ I T·",.~I.·I~. " " 'I ~ "'I;" 
""h,,.. IllI'," (",m "I·" I .. · ."PI,Ii •• 1 willo .. ", '·:I,'e. hUI willi 
1"."1111111 I",x ,,,,,I lin .. Nlrt!. 
Dimensions; O"o;-r-:III ,Ii""·".;,,,,. "r, ' ..:in'u "Il II", "';"" . 
in!:". I ''' L!'-~ ZZ "",I Z:I. t " "1".1,·,,· . 111",·".;"",,1 · k r-r.·I0<,_ 
;",, 1 ,I"jllin.: 1'-'''1'1,11.,< ,',." h .. , f'JI 'ni.h .. 1 '"' r,~ " ,,·.t, 

Net Weigh t : z..:,.", 1,,1>1., 'H ' '''II!'·:!1. 

1'.\'1'1'::-:'1' =""Tl( · I ·~ . ". .. -"", ~ I I. , ,,"\,. "j: ~ I .. , ~".~ Z7 I", T,·,. •. ,jll "uly, 

TYPE V-S VAR I ACS 

B ait"] :11 :j ampl'l'\':O: rot' 11.')-\" ,11 
::"' 1'\'; ,·,,, 2 ampel'l'''' f,JI' 2:{O-v,,1l :<1'1'\' · 

iel.' ~ ll-m"d"I ~), T n·~: ... \ '-,j :lIId \ '-:J II 
lia\ 'I.' t,'I'lIIi'I:t1 pintC :Inll al'c 1111 /';1,..-;(>(1: 
'1\ I'~:'" \'.:,:,\ ( al1t! \'-.j( 1,\ 1. han' H-nni­
na l pbtc :Iud 1':1 ."'('; Tn-E'" \'-,:;:'\ (']" 
:lIul \'.')11:'\ ('(' it:n'c ,'a:<{', 1\.'1'1 11 ;11<11 hox. 
])llWf'I' "IH"I, :,1111 ,,\1";1,'11. 

'1'\'1'1, \ · ,-.:\1 r 

TYPE V-10 VAR IAC S 

l'nptl!:11' 
(2:W·\', ,11 

.. "'" ... , " . 

22 

1O·:1I11]~ ·f·t· :- ;1.1' ftl\' II:)-\'oli >«,l'\' iec 
mlult,l", I,:,\"(· -I-alll]It'!'t' ralill~, 

.. - .. - '; _1 

./':~ •. C12;, 
..... " . 

. _ r 

.\\':tilablc in llll' ,.:al11(' 

TYI' E \' .,j. ahll\'l!, 
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TYPE V~20 VARIACS 

FUI'Pillil'l' I [.-,-I'OIt (II' ::nU-\'ol l :'"{'ITln'.1 I.-)-\'oll model 
i:s 1':I\('d .d 10 alllj)t-J"('''', 2;.W-\'olt mod!'! :n 8 :II I1Pt'l'(':;· 
Bodl 111Od(;l", ha\'c C:'''() :lIId 1!'n\li ll: t! box Il'jllt !.:llu(,k­
'll ll ~ rill' :\I ' lllore.] (':Ihl,- or ,'OIHI II;1. 

r::! ... --:::- ~-. , . 
.. ~~ .-­

~'''~''~'-­
-.~''';,'';:'''' , 

TYPE SO VARIACS 

VARIACS 

I.:ll';'::l':;i :-;;ze " ,\HI AC !":tt(·d :1\ -10 ampf'l"Ps 
r~l1' I [,}-\'oll !llHdt·l, T'"I'I': ,-,0-.\, :\IId 20 
:HllpC.l'cS for 2:11)-wl l l1l(H'l cl. T n'I-: ,~()- [~ . Both 
mUlll'1.5 [,: l\'e (':I',;C :'Illd It'mll l l:,1 [,!:lI e \,' ;111 
covel'. T ennin:I!;': :~re 1It'('II;':;]'! 0111 a I t \\'Il 0]'1)(1-
s ite side)! of !II(' a.",*,!lllhly lor (;011\' ,'11;('111"1' ill 

\\' irill)!. 

TYPE 200-B VARIAC 

(hW-: lmpNI- illUde!. :<uppli!'d wilhollt t:a~c. for pam..'l 
1 1I1lutlli n ~ ami for II:,-\'ult >'(' l'\"i('l' .. \ :ml:1 11, (oollIlP:I\:L 

lillil. ilkal fur Inlihli ll1!: i11 11 ! hH\·-PU\\"1'!" ('qUipllll'lI t . 
>.J>ItI . /I1Ul!'<~ . ..!:1.IIul. 
~""1MS_.~ 

\ 
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VARIACS 

Type 

SPECIFIC A TION S 

I 
4IljT I'UT 

I.ml)· \olt:ll:c I O"er"oll"Ii:!' 
r·ounlll.'liOIi (XUI!' D) ('ollnC<.:tiou 

- --:: ~ ::;: 

~ '=$ ".z~ 
-:;:-: ,,:~ 

~~ -:=- .x = ~ 
.§::~ I ~.~~ 

." -_~.-.' .;_0' ~ 0;; [ I ;- :;! i 
--'-:-'-I :-'-''-\-_-:-C::~'--_;'c~--,''---:: 0;;:;:"" 

200_8 0 

1Ilrltlln:,l lSlrip 

V_' I Un~;u;etl. with 
I(,n";,,,,l :strip - I With ",..,-c ""d V-SM ler ,,,i ,,,.! ~lrij~ 

\ritl. Clt.~. Io)r-

V_SMl miu,,1 II"". lin" 
~""I'!. I!lu~ a.ml 
""';I,,b - ---

V.5H U"c,,~c.I. with 
u~rl1li":il ,,, ril' 

V_SHM Will, cn"crll" ] 
tcrIII;"n! "lr;,. ----- - - -
Wilh ,,'1!'C. 1cr-

V.SHMT ",;",,1 box, linc 
"un!. pln~ tm'! 
~wilt:h - -

V.10 1:11"":;0;<1, \\,;Ih 
I c rlllj",,] Sl rill -- --

V.l0M. Wi, h o:n.'IlIlU" 
tcn"iual ,.lril ) 
W itl! ":l~C. ter-

V_10M.T wiu!>! lIvx. linc! 
curd. jJluJI: ""d 
:sw;h:h 

V.l0H 
\.jll,,:\;;ud. with 
u;r",i"'ll.~t ril' ---

V_ 1DHM Wilh"'~!I nd 
1erllli":ll .~lI'i t.. 

II ilh ,", .. ' 1'. Ii:r-
V.l0HM T millal IIQ~. lille 

,·ord. 1,1"1: ""d 
;;wile)' - -

V.20M Wi Lhl'IL~ ,u,,1 

lermi",, \ I,n" -- - -
I V.20HM \\,ilh <"(.;;c !lud 

lerllOinlll box 

SO-A 
\Yjth cw;c ,IUd 
term;",,] IOlt 

SO-B II ;Th c:L"'" lind 
'",nnill"] box 

-

il5 1)-\1.'> 

115 5 U- I l :, 

lIb ij U- llii 

\1 5 .; 

:!:w ., 
II::' I 
:!30 -j 
115 1 

I I.'} I II 11- ) I:, 

u- II:. 

;t:10 ., 
O- :!:j\J 

li b , 
;!:$O , 

U-;!:$~I 
115 , 

U.17 

7.5 U.titi U- I:l ij 

7.5 I U.!;>(l Q- I :I:; 

:!.Il Il.I.jll 

~I IJ. IO(J 

(H !TU 
U- :!TU 
II- :! i () 

U- 27U 

lH3£. 

0- 170 
5.:! I.:! 

---1--- (j- :!;~ 
1" I ()-:!7U ;;'.:J .- U- :!7U 

-'---

;!:\I) ., .-;00 :\ nt~ ('; U- 170 

I ),'> 111 0 - lIb .W ~'.u 
~::~ ~~~ 1A 

I~~ o-Il.'l I~ b 

':.W .:0 lI-!{I!:1\ i 
I],; III 

1)- 1~5 

0- 17U 
U 1TU 

0- 1:;:, 

0 - 17(1 
1I- :!311 

ij !J 

c, " 

" I 
I 

'0 

'" 
., 

17 , 
., 

" , 
., " 

17 

I 
I 

to l 

lU 7i) 

1I .\l.S.' J 12.S0 

a.so 

20.S0 

2S.00 

21 .00 

15-an 23.00 

1:,- :\11 27.S0 

an- til) 11 1I .,~u· 1 33.00 

ilIH~J 12J4 II~; .\\' \· 3S.S0 

:{IHlU I :II~ 11"1.1''1' 40.00 

:Itl-I~J III~ .. 1(1)00:)00:1' 34.00 

:lU- tiU II ( ~ Ito.'I(" 36 .S0 
--- ----

:{IJ-tiU Il ~~ ,,,,,,,,,' 41.00 

-- --- ----
,;:,- 111) :t1 Jt:W>;I. SS.OO 

:;;,-1 U) 21 JIM~' \' SS.OO 

1.'jI}-;'(~1 i!l TO "~;)OO: 140.00 

tiiU- ;jUU itjh n,,·.'z 140.00 

,\ . ;\[ "X;"IIII" "llrl'llnt C" " 1)(\ drawn,,~ '''''x. "oil:U:1l f"r l1H~ liuc"'oltn!!c e"'"IIe<; l ioil <",1.,', ;\In~. "'11·11111. ,·oll:ll.:c - lillc 
i" I'I.1 ,·"lla1(o. 1\.\''\ :1;1 lisuoU = ""r lll:1i j")1U1 Iillf' "" it,,!!O X ,,,,,x;ulllin ' ·UITIl')I,. 

11. B:lt,;.,! ,'urre,,' .~I"'uM "'" I,,, tlX"ec leo! (" r Iltf' "" cl rt';,luu,e ~v"""~I,i,,". OUT,).Il' k,·,. i.,r o"cl'\'u lt"gc cunuLoc lioll 
- OUli ' UL n,h"l:c X ,.",n/ r." rr~ "' . 

G. -;\1 T ,,,!}<I,,b:lt,, ~ hil'I>(l, l wil II () ,·cn·"ll,,:,:e "<)l1llc,·rioll~. 1)l1l en" t", .~U( ' I,lie<1 with lille"'nll""e co""oct;o"s <>11 s ptlc ial 
,m l.., r. 

IJ. ,\ 11 """Icl ~ arc shippcII willi 'l\'cr\'''!I''~<l di"l" ",,[(lSi< li"e-"nh:II:C di"l", "rc sl>l~,ili6<1 ill (,r<!er. 
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VARIAC S 

GANGED VARIAC " ASSEMBLIES 

( FOR PA RAllEL , SERIES , AND THREE - PHASE OPER ATI ON ) 

'1'11'11· :Inol lhn'f'-!!<lng \".\HI.\C :lfl;"{'IILi,li('.; 
an' :lI,;tiIaIJIl' fur l:uutr{Jllinl! sc\'cml ci rcuil,,; 
1"1'011\ ;1 .~i tlglc dial. or for ('nntrollinp; ;~-ph::I"C 
l'in'llil:" in lll(' ,.:am e m:UIIIN 111:11 OIU' \ ' ,\ H 1.\( ' 
j'l.nl 1"0.1" a sinj.de-1Iha,.:l' l"in·nit. 

Tn pl)1ypiw,.:c ('in'u;l " :~ bl'j.~I· \ ' :11';('1." Iff 
illpnt :lnd UlitpUl \ 'OI II :l!!(' 1'01111';11:11;011." i.~ 
po",.ihlc. Thl' W."l' and "!l('II-d t'I I:1 t;ul\ncl:l iu ll . .; 
1i."h-'[ arc mo."iI fn'qlll'1l11y u"'eJ . 

PARALLEL COMBINAT IO N S 

Th(·l:lq!N-. ..::; ~1' \ ',\IU .\(':-; { \ '-20 alld TH]-, 

50) C:llllw II!lC'l":lIcd ill pa rallc·[ if:l Tn't,; 311-!'1 
Chuke is 1I ,.;\·d II) limit l'in'IL1:Llin~ l'UITt'lll, :1 " 

shmnl in t'irtuil (:1 ) :1\ kIt . l.o;ld f;(1 inp; d 1 \',,, 
identil-:d Y:\ I{I.\(';-i ill p;,rali{,j I:; IWI"C II!:! I 
of a ,~Ingle \ ' :\ I~ I.\ t' , P~,1';l1l1'1 !lp('l'nl lOll I~ [WI 

l'l'(;o[l!ml'nded fo r ,<; ((l,dkr \ ·. \ I~IA CS. 1)('(';1\(:'(' 
Ihe u:;c of the 1h.'.-':1 lar/.::t't' ::; ize \ ·,\HI.U ' IS 
eCO[IOtllll';d, \\'111 .. '1'(' :\ 10;(11 ral inA: in (''>,'P:':; "i' 
(\\,o TYPE :')0 IInil :; l.s 1lI,(,dl'd, ;, I i,irtl unit ,',111 
he ad(kd hy It ,,, in)..!; a Trl'E :,0- 1'2 ('liol,t" as 
~ho\\'lI ill (' in'l1i, ( II) . 

SERIES OPERATION 

Th(· ,.:t'l'i(';; tonm'('li(,n i,; u,.:cful in opc l'<lling 
11:l--\'"l! nnil'" otl 2~U-\' olj liIH.'.": :Intl 2:;0-1'011 
un i l " vtl 4til)" \'olt litH'.":. Tid...: eire'llil ('alltlnl he> 
11 ,.:(,, 1, II' ,"·{'ver. \\' I!t ' ll tl C'l lmm(1I1 t'otl tlel'lllul is 
rr l pl in,d 11('1\\('(']) JiuC' an,1 1' ,;(1 1, u,.;, 1'1,1' ill" 

~la(II'(': WitI'll !.lie load j" gt'OlIUd,:d . 

LINE 

~ 
LOAD 

A Ihref<·I,I"hl'. :.,·,',we,:,'" 
Hlell\ of \· .\ I{! .\I "" i" 

tl,e OJ,en ·.(eli" circuit. 

THREE-PHASE COMB I NATION S 

.\ \\·y<'-,· ... '",C(·'ed th,."" .. 
vJ",~c arr:",~enll .. n~ of 

\ '.\1<1 .\ (:;-; . 

Tltn'<:-g,lng VAl{ !.. \ C;-i l'a n he "pl'rall'd ill a 
w,n ' I,l l Ihl'(>c~phai'.I' I'ire" l its, ;Ind l\\'II"!!:'1l1!; 

1I1liL~ in all open ddt:! , 
\ri l l! lilt' IHC 1'\l1H1l'I'liot l , I I ,i-l'I llt \ ·.\In­

.\C:-; C,11l be lI·.sl'd on 2:30""I )ll titll's, :l!Id 2:; (j­
\'011 unit ,; on 4tiO-\'ol\ lincs, l.o ;ld r;dill!!, f,jJ :, 
I hl'Cf' ~g:'l ng lI'y e I:; aholl t a,,j ti lll e.~ II\(' nllillg 
Ilf:t .si l1~lc \ ",\B I :\C, 

TIH' o p e n delta ,'Utllll 'I,tiOtl m:tkt>,; it 1lI'I'I';';­

,;al'.v 10 dt '-r:t! c Ihe \ '.\BI.\ CS ;< I i~htl.l'. TIl(' 
load l':tlilJ~ Of:l t\\·O").!:;lI1,ll; "pl'n tll·lt:t is l, i :Q 
lirne,~ thai "r;( ,,, il\~I (' \' , \I ~ I . \( ·, 

PHA S E - CHANGING C IRCUIT S 

.\ thrce~glll1~, or clu.'led. dell :l i s not su il;,hll' 
fC11' VI,llll),!;£' con 11'01, :111 hottglt i I I1:ls ;<IJnH';, Pili i­
(':\1 iOIl itt pha:-;(\-t'!tal1).!:illg cit'\,lti\.~ . . \ V.\ H I .-V ' . 
('t JtIltl' C' II ~d 10:1 I hn'r'-ph;l .se lim' a." ,..: lto\\"n lwl'c 
wil! v;in' : • . ~in !!I(o-ph :h;c UULPll l wilh :1 phase 
cUlllrul range t)i' 120". 

GENERAL RADIO COMP A N Y 
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VARIACS 

SPECIFICATIONS FOR GANGED UNIT S 

ASS E M B liE 5 FOR 230 - VOL Tt T H R E E - P HAS ESE R V ICE 

R., /,,/ 
0,,/1'''/ 

I. ;'" ", "'I', 

.II '"r. / ' '''1,,,1 
I.,'", 0,,11"" 

O'~I'r"I"' II" 
r"1/".,-/in" 

/ } "II"'/ 

\ ' ,,1.I"!)' {Ju'l'''i 

1(''''11' NI'..! ('ir""il 
1'!II" "i 
I.'~, ",I.t!l " f ir,'· 

J "1"'/ 
Tilr, , · I'I",~, 
I.,,,. r Q/hf 

:!:\II 
:::m 

- . "I 

I }"II"" 
1',./h'/I' 

U""!I" 
t) :.';~() 

t)- :.' :\O 
11- :::11\ 
U- :::lIJ 
II :!;~IJ 

n :::JIl 
1\ :!3fl 
II '2:10 

.1 '''I'.r.O' , ,,,::' C' 'C',", 
'1- --:;:" 

:,.:! 
,",_C,C,;~,C, ,. .~ OIlIl Il Ddl:t 

I) :till l.H 1'1)(>11 Dch" I~,j l~ $ 
\ ·. l!I!I (::! 
\ ' _.il ::1 

54.00 
81.00 
68 .50 

126.00 
113 .00 
18 2.00 
31 0 .00 
460 .00 

::.':$11 

:!:;o 
:.':\0 
~;IH 

:!:ICI 
:!;iO 

" , 
'" :!Il 
::11 

'" 
:n 
4:, 

: •. :! 
141 .-1 
I:.'.:. 

" 

~(" r(""Ji" '''('II, le,11 \\',I"e 
(1- :.'711 :U< Ol'fot, 1)(>11 " 

:;\", rl" ""H,,,cudedt \\'., ·e 
:\"')1 r(" ',-,u ''' '':J!l'\edt \\' ,V\) 

U :,:,11 l !t.:I Open ])/·11" 
;':0' r(·'·OIU1nr- "dI.'lH \r.vt' 

\ '_:!II H{ ;:.! 
\' - 1!l1 ; :j 
\'-:"'11(;:1 
:.IJ_l i( ::.! 
t. I I_. \(::~ 

;(1" ~I I!<.,'"II ~i,,""'~' "11""·,,, filii,,/.:, ",II""" ",,1'1"'''',,11. 1"" ,· , . h,,~.· "'"c~ :01,,1 k,·" <:,,,,,,,, "r.' eNI" ... ·.1 ill I" ... ,."r.i •• " , •• ,II. · ,·,.h"KC, 
te l" 2()~, .. ,,11 ",,, , ," ,~ .• • \,·",.II"~"" " ",,,"·li,," ""' ." I .. · " .... 1. 

J "1"'/ 
f. i,,~ 

\ ',.11.< 

llii 

11'-, 

I I !; 

ASSEMBLIES FO R 460 VOLT THREE-PHASE CIRCUITS 

I> I( ~) 

II-It~) 

1I---11;() 

11-.((;11 

:! I ~ 
.~ . :! 

W. 
:11 

:'-<" t rc.·ulI1"' .... " ,ic. 1 
1'\01 ".)<'1).1111'1'11<10.1 

:'-<Ol t'(."(·(lIlIIlII'IHIIl<I 
:\t>I r(o,·()tI""(',,,lp,1 

\\·.n;, 
W.n, 
\\ '.' (> 

\\' ,1'''' 

\. _:.t I (; :1 

\ '-IU Il {::i 
V-:!O IH :3 
;,I)-IH ;:l 

$ 76.00 
116.00 
182,00 
460.00 

ASSEMBLIES FOR SINGLE-PHASE 11S·VOLT SERVICE 

NU/I'd 

O"/Iw/ 
A ml',-rl ll 

'" 
(;0 

v·,/,,,,/ 
I' Q/I"!I' 

U""!I_ "' '''1'''' 1">{ -----
0 - 11.; 

(I lit, 

II I I.; 

Ii I· ..t ,,/ 
,1/"f. 
('oJt .• 

'" 
I:. 

/) '" ,,,,/I"r/,, 
{''',I'h'd;"" 

T.'I/~· /I"t 1"'/ 
I ' "U,,!!, 011/1"'/ (,f 
/tl"'U" . 1 "'1~".'8 A",,· ",1.1.'1 

11- 1:1':; 

II 1:1:, 

II 1:1;; 

II 1:1:, 

--- - ---

1211 

('''""ce· 
I;"" 

1" ,r,1I11:1 I 
1',,,'1\ 1l,,1 

, '"mllf'l 

I Pn,.,,"'" 1 

('1",1'. ~ 

1("'1";',,,1 

nue T yl'/' .. ,/\ 1'1 
I /Iu,.. '1',"1''' :, :1 1' 1 
1 (I",.. T~ I'C .;I)·I ' ~ 
1),,1' '1'.1"(: :,,(l- I'I 

fnu" T~ I'" .~o. l' I \ 
111 11(' T.I'I'~ .'ill- I':.! 

'/,,,/,,/ 

I'rict." 
illrl",/iIl!1 
('l",~·~. 

I $:~: ::: 
322.00 

484.00 

ASSEMBLIES FOR SINGLE-PHASE 230·VOLT SERVICE 

,', 

'" W 
:!II 
_Ill 

Hi) 

II :!:\II 
U- :!:,II 
H- ~:III 

II- :! :IO 

II :!:\'I 

1:\ 
:!H,l'o 
:!Ii 
H:.! 

:!I 

(I :!;U 
j) :!;O 
\I- :!;II 
if-.:!i O 
lJ- :!iH 

O-;!;II 

.', 

'" Hi 
:!U 
.\(1 

y-:;(; :! l '~" i f':<t 
Y-\Il(;:! Sc";e.~t 

\ '- :!o ll(: :l l'"rall('1 
\' -:!O(.;:! ~"ril·.~T 

:,11-11(;1 I I'an.ncl 
foll· B('::, 1''' r"l ll·l 

:,-<",,1.' 
:\IJiJ(' 

OllC '1'.1' 1'1' :,!I -P I 
X •. "", 

011'-' T~'I'c ;ill·l'l 
( , I II" '1'.1 lot! .')11-1' I \ 

\n"e T no(! .jO-!':! { 

$49.00 
79.00 

138 .00 
126.0,) 
322.00 

484.00 

ASSEMBLIES FOR SINGLE-PHASE 460-VOLT SERVICE 

!
I)-.H;H 

II-·H'U 
II -WII 
(I 1411) 

z. ,; 
; •. :! 

111..\ 
:\\ 

:!-I 
:!.I 
,I ,,'" 

", 
, , 

20 

\' ·ii IlG:! ~rL .. ~t 
\ ',l i IIl G :? .~riC>!t 
\ '-2111-1G:J '

1 

;-;cri~$t 
:,0-]\(.::1 :SCnci<t 

.'\Ollll 

~onc 
i'\UII~ 
NOllo 

$ 54.00 
81 .00 

126.00 
310,00 

*""C I"i,'~ Ii" (1) "c~t I>, .. :e Ivr I\()\ w~i~h l " "",I OO<,~ ",,,,,1<. 
h """'vl he " .... ~I ,,'1,,·,,· " CIII .. ",,,,, L~"' ''''c' ;'''' ux;,t .. Imtw<:O! n ;"i>U~ 'HId outp''', "" for IU,St.:ln<:<,. when l<>ad i¥ );,oU".I ~'L 
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V. 5G2 
V_5G3 
V-5HG2 
V_SHG3 
V_ IOG 2 
V_IOG3 
V_ IOHG2 
V- IOHG3 
V.2OG2 
V·2OG3 
V.20HG2 
V. 20HG3 
50· AG2 
SO·AG3 
50·BG2 
50. BG3 
50·PI 
50·P2 

VARIAC ASSEMBLIES 

::!·GatlL: \" .ij 
:;,(;,,11:: V-i) 
:t· ea"L: \'_;,H 
:1·( ;m'L: \' •. ~J I 
:.!·(;:II1\l ' ··11l 
~_(:""l! \' · 111 
1'(:""1: V·1I!H 
:j.I,.;:'''1: V.WI'I 
:.!' (;""I: \'_ :.!O 
:1-(;utlI:Y-:.!U 
:.!-(;1I111: "_:.!111 1 
:I-(;,'ILI': \ ·. :.!O ll 
2-1 ;"ILI! :,(1.,,,­
:{'(;"tI~ ;,11.:\ 
:.!-(;Illll! "iI-lJ 
:~.(;t\1l!t W·B 
('hol<~ 

Choke 

S, t W, ':~//,j 
i" I'""",l~ 

11; I:! 
:.!·I 
) Ii 

.,­-, 
:,U.:l.1 
-lSi:, 
IW ·: 
'Ir.i/~ 
(;;~ 

). ... 0 

:.! 4:') 
17.'> 
:.!:.Il 

1)4 
11{ 

, '. '1lIIAII .I:<I'U 

' ·"H IL,I".\;O< ·I " 

' · C1.I'A';,\~"" 

(TI.P'\(;.\;O<T\· 

U.\ZEI.'-',I:.:nu 

IL\7,.:t.o.;.\:':TY 

"'N:<H;,'NIlO 

>I INNY' :.' NTY 
J~'\\,f~U:.\:':I'U 

J>:WF:I .· ',IS1· \, 

JDI~ln',\:':I>t; 

JI ,\1.\ll''''\~TI· 

TOl(t:!'I~;A:o.:I't: 

T''''f;:;f •. '''TY 
TOI',\1.,;.,:':1)1I 

·rc>l·.\Z.; .\ ~TY 

1'.'1<.11,1,<.:110)( 
T!<1PI •• ;CHO" 

$ 49.00 
68.50 
54.00 
76.00 
79,00 

113 ,00 
81.00 

116.00 
126.00 
182.00 
126.00 
182.00 
3 10.00 
460.00 
3 10.00 
460.00 

12.00 
12.00 

VARIACS FOR 2S-CYClE SERVICE 

VARIACS 

ll -Ty po V.'\ HIACS, designed fo J' GO-cyde S<.!rvic:e, (::1Il lie used ~J112;-I - c'ye1e stl ppl .\· :11 'l1w-halt' 
thei r iiO· I')'I·lc volt,lgc and load I':lti nb~' 

-- --
L i l1f' \ ''111:11,((, ('nIlIHWli'l" I o " <'n',,1 V'I;:II t;"" "c"I;('" 

Haled Input ll ,lU .. J OlltPlll --
Ty po V.) I t.~ A"'1Wr"'l Outl)U\ Vlllt"I::<',1 :' l :lx. OUtl>,,1 r\\'~ " I ~ I " ,c O'l1p'll \ '"lIng" Ita\t~IO'll l "ll 

B:Ul!.:\: A"'I)~r<:~ 
"tj,,11 ('un,'lll in 

,·"It'II!\: Ibul!<' ;\"'I"'r," 

V_SH 

I 
V. SHM 11.'> 2 0-11':; :!J; .3 0-1:1;) 2 
V_SHMT 

--
V- l0H 

I V-IOHM H5 4 ()·I ].) 5.:.! ,() 0-1:.>5 , 
V- l0HMT 

V_20HM li S , (1·1 I?' ]IlA I.:.! II-FI5 , 
50_6 II:> m 0·115 31 :l..j 'I- I:!.'> :.!It -- -- - ---

Fr,r (JIlter 'Jl""'ili<,.~l i(,,,~ :l!Id I"'i('(!~, ~('e pace;!·!. 
\ \' h ... " ,,:'d""jn\!, I ,Ii''',;{' sp(:cify that \'.\ 111.\(' i~ fllr :.!5·c,,·dll .,,,,vi,,,,. ill IIrdl'r th"l P""])l'( ,1i,,1 ,,,,,y ]". f\l'·'-'i~I ",:<I. 

Till)!! 

V-SMTC 
V-SMTE 
V-10MTC 
V- 10MTE 

TYPES V-5 AND V-IO VARIACS WITH 

SPECIAL-PURPOSE OUTlET BOXES 
T YPE V -5 :tIIII V-I 0 VA n r:\C~ :,re availa l l!t: 

with sp<:cia i-])l1 rpo::;(! !ll1 tle-t, boxe:; fur ;1]Jplit:a­
tions where the ii w mlard wnniut\1 Lox .showll 
0 11 page 1 is not suitable. Two models in each 
VAf{ I Ae size tl rc siod:cd, (I) V-;j:'l IT C and 
V-lO!\ITC. ",i tl! hol(·s rot' a t'mOl'('d j'n l ']e qt' 

conduit., :;ttd (2) V-5.\ !T I~ a nd V-I U:'I1TE, 
equipped wit h 3-1\'it'c fcm;lil! pili !!" a-wi 1'l' 
powel' cord and pillg, and on-un' s\\'i lch . 

V-S VARIAC wi th knockouts in terminal box ., 
V-5 VAR IAC with 3-wire termina l box , cord, and switch 
V- 10 VAR IAC with knockouts in terminal box . 
V- 10 VAR IAC with 3-wire terminal bo x, cord, and switch 

GENERAL RADIO COMPANY 

(;0</., Word 

Co .\;:;'!' 
ell ,l! leT 

I J t,! IItl:\' 

1l1 l.!.Y 

!'ria 

$24.00 . 
33.50 
39,QO 
48.50 
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VARIACS 

TYPE 60-A VARIAC " FOR 400-CYCLE TO 

2600-CYCLE SERVICE 

Trl'E liO-.\ V,\lnAC is LIlI' hiJ,!;h frequency 
cquindf"lIl of the liU-e .... ell' TYl'E r·.-). r., )nd 
raLing is [lip ":HIllC', hilt o\'cl'-all hl'ighl is mm'h 
Ie,;,;, o\\"illg: to tlH' hi~h e !' operating fn-qllCllC,Y, 
which p(!rmiIS a i'!ll:l1lcl' ('II!"€'. 

Load Rating: ,~i i(l "". 
Input Voltage: 115 \'"1\ ,,,. 
Frequency: 4tH( 10 ::'~1I1 "Ih. 
Output Voltage : () til 11.; or lilO 1:';,',. 
Load C u rrent: 5 UlltlH"I'(,;;, raw.!: 7.';' :""J>~r..,., "'H X;" HlIlI 
Sot illlllli lin .. "(,i\,we fur line-voilA/-!" ' ·"un .... :l i,,.. . 

No-Load Loss:" """'I~:.Il -lUll ",n-h!- , 
D imensions: O"'r-"II h"igl" (nr ,abl" "'''UI1';IIIo: , '(' , 
il,, ' ll<'~: dcc]Jlh Il(!hj 'L<1 Jl,,, ,,,l f()r 1~-'Il"1 ",,,,,,,ti,,!:;. :$ i1l<·I,.. ~: 
<)\"('r-all ,l i:ul1,-I. ·, Iff h".;c. ;'jl-f indl('~. 
N et Weight: Typ~: Iln-AU, a flul!l\d~. 2 O\Ul"(''S; TYI"f: 
IiO-.\) l , :{ IZ ]\fIIl,"b. 

"l"jlW rod, WillI! /'ru- t 

60-AU VARIAC, 
uncased . HEUuT $28.00 

60-AM VARIAC. 
with case . Ill-;F()G 30.00 

TYPE 71-A VARIAC '" TRANSFORMER 

The THI'; 71-:\ Varia(' 'i"r;ul . .,fortllc r i~ a 
st.cp-duwn trnnsfonncl" with $('('OIH[ar." \' oIL­
age adju,,1'llhle hy :l, sl idiltg hrush. Cnse is 

;:;irnplc, I"ugl,;ed. Ilttr:H."t.i\·c . :mel cn"i ly mOllnted 
fOJ" eilher lahor:ll0I",\' \)t. huill-in IISC . . \ sC I'en­
loot PO\\'cr eonl is permlIllPllti.l· 1111:tehcd, ;ltHI 
lhe low-vultage Qui pUI i~ al'ailahlc at. hinding 
post~ on st:tndard ~ 'I-inch :::paci ng. 

T he olilpul has nu din:t'1 cOllllcct ion with 
the inpu1 1'011"(,1' linc, alld is :\r1j\l.~l ; dJI(' from 
7.01'0 t.o 13 \-Olls;"It;j arnpcre~. 

Input Voltage : II :') ~·olt .... 
Output Current: ;:, :l.1111)~ :Il:\~i"'\J"I. 
Output Voltage: l)- I{\ ",.,!r~ "'pe" cir<:\lit. 

0-1:-1 n)it,,:'l! .~ ""'I'~. 
No Load Loss: I-t'~~ th"n,) \\""u ~ . 
Dim ensions: ( L"lIllth ) SI t x (width) ;i% x (h .... iJ,:ht l aM" 
j1lphc.<. fl'· .... r-:l.J1. 
Net Weight: 4.llolJnds. 

I'rico 

Variac I 
Transformer PUppy $18.50 

28 GENERAL RADIO COMPANY 



RESISTORS 
RJ,;SISTons dcs iJ! l lI~d fo r use at electric:.! com­
munie:lI ion frC'qmmcics differ from lhose 
intended for 1I:,tl onl" at. dirccl current ill that. 
101\' rC:lcl:tlltC a ud consta llcy of I'c:-; iSl!lIlCP as 
the frequency is varief l arc of considcrahly 
more importance th:m extreme :lCCIII':U:y uf 
aujllsIJnl'l1t. Inevilah ly, rc:;i;:tors k \.vc cap:lI'i­
t:U\('C ulld inilu('wll cc a';s()('iah:d wit.h them, 
and these !'(': .. idua l impcdant·cs hecollw ill­
crea:>ingl," important. as the freq1lelll'Y is 
rai.'$I:<I, ael in,!!; to chnnJ;c t he terminal rc:-:isiuIH':C 
[l'om it s tow-freqllclley \'alue. 

For frcqllClwirs whel'c Lhe rcsi".t,UlltlC and 
its :i:ssori:I\.ed n::-:idll:11 impcd:nll'"c."i bd w\'(: :\ . ..;; 
lumped pal'amClcr", the equivalent. ci rcuit. Ill' 
a resi"tul' mill he represented :IS sho wlI in 
Figurl' L The illducl: Ll H'C I .. i,,; the cqlli \':dclLt 
indw·t:lncc in !;cries with the rcsi!'Jlancc, whi le 
Ihe ca ptlCi t;III('C c: is the t~qllint1cnt capal'i­
t:ul(;e :\t 'roS!; the terminals of the resistor. 

To tl lI:tl."ze thc hehavior of the equh·alcnt. 
cin'uit as frequcney is \"!lI'it'(l, it. is neccs. .. ury 
to diffcre ntiate I· leady het.wecn t he Ctllll :Cpts 
of £,qu ;vn len l sericli :L nd equivalent. parallel 
t;irClIils. T he t.WlHcrmillai circui t of Figttre I 
ca ll be dCioO('I"il)('d :\8 nil impcd:mcc, Il a + j.'\ " 

01" ~s : 11l :ldm;1 ta nce, G + j n ( = I~ p + j.~. ,), 

wherein t he paramt:tcrs nre a 1"1I11t:liOIl of f rc­
qIlC Il(~y. TiLi .~ di~ti n cli on hetween .se ries and 
parallp\ I:Om poncnts is more t han a ma t..hc­
mat i('al (':":I'.rc;se - Ule lISle to whicb t he I'C­
sist m' is pili, will frcCjllcnil.\· tict.cl"lninc \\"hidl 
compoll(,llt is of principal intcre~ t. 

The c:": pl'()S!Sions for thc cll'ecti\'e sc r i(~s re­
Ili'.; tallet ~ ( /(, .) :\lId thc elTc(','i\'c scril!s I'C<'Ic!il llce 
tX.) of Figure I are: 

II , 
II 

[1 (:JJ + (/Iw(' )' 
(1 ) 

FW\JH.: • . G\!uer"l u..,rl1UllizeoJ (:un·e.<\ of re:.i,nlluc:C R~ a 
IUII(:lio" of Iretilluncy for a fixed resist.., r. 

F'h l lJltt: L. E'IUil''']I'"t "iTt'niL 01 " re;; i~ l..,r "ho"'il1lt Ihe 
' ''''''(iu"l j"'I""Io" ... " .. "-.,·i,,I .... 1 with t_fo" re.; i~l .. t":.,. 

x. 

We = 

wH 1 - Cy] - II'C) 
[ 1 (:JT + (lIwC)' 

and (W)' ~ w'{'(' 
w" 

(2) 

(:l) 

Tilt, ('fll'I ' ,i ve pant!!I'1 I·Oll\ pUIIC II I.~ ;\n~ ~i\"l'1I 
hy: 

(t' _ 

If t' 

1 

Ii [1 h ' C;)'] 
(4 ) 

Ii - - -t- = we 
.\ " 

At frcqucncies sufficient lr low !'iO th:Jt the 
lenn .... ill w! mn,y lIe ney;le(:If:d, Ihc 1l~lwOl'k 
hcllll\"es like :1.l'e."i~I:lI1<:e , N, ill ~t'rie"i with an 
intiudancc, I~ - H~C, or in pal"a llcl wi th a 

. C /, I . I r capamtluwt!, - R~ ' t IS app,ncil t. t lat or 

II iV;h \,:\1 11('10' (If I'c . ...:ista Iwe t he t:(lJl(l t:il(l I//'i~ dum i­
nal CIl, while flll' Ill\\" ",d UllS of I'esist,ance in­
duclall(:(' ill til" conlrolli ng efl"et:t.. 

.\ 1 h if.{ht'r fnltjllcllcies the heh:n'io r CU ll bC::lt. 
I,l ' dt:lll t't l . ...:l l'aicd ilY ntlrma iizi ng t ile CXpnlS-

siolls ;lmilli ult ing ag:li nst, ~ II'illl l he dills ipa-w, 
. r D R lIOn actor at I'C,':;() IIUlIt'C, e = , I f, c' :is a 

pan-unclcr. This is donQ for fl . :lIltl X . in 
Figu n 's 2 :Hld :3. 

For \·:tl ucs of f) 1t~ less t han 2. t he resistance 
iIIC I"('asc"i willi fl'cqll('Ill'y to;l m:txilll lllll :uuJ 
Ih(,11 del·rC'aJ.:l's 10 Z('l'O. Fol' v:llucs of Dl of 2 
III' gl'eal t'r l the rcsislance nenlr "i:':ie":i aho\!c 
Llnilr. The Il:.unc surt, of behavior occurs fu r 
rC:lct:UlCC, e:..:ccpt that t.he \'aille uf 0 0' is 1 fo r 
I h(' Illollolonic condit iun. 

n i!' lc(· l. r ie losses in the lumped portion of 
th(! shLl nt (' itp:1tit,Ulce C of Figure I arc ct lu i\'­
:lienL 1.0 II I'csi.":i t1tnce 

F' 1 
I . ~ = /Jw(' (0) 
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R E S I ST O RS 

· 
· 
· I~/ 

II .. , ;.,11,. 

~"'-II! .l1li. 

.1-1. I 
i_ ' ,_. 

. ,-

'I-

'1_ - ,-. 

I 

'. .. .. .. .. 
w -

I 

I 

I 

..··u 

!Ill,. II! 
'I " !I! 

. I.' .'. rJ I 
, 

. " ,. 

Fl' " m . :1. (;"uC'r:l\ "("· ,,.,,Ii~.~l ,'urn" "r rO::"'H"'~t' :,~ ::t 

illllf'ti.)IO "r rH~lllC"C.'· rur I' fil<~,l rp.~i~h)f. 

which dt:i'\'I'a:;C'S wilh int"rcw~illg frequency 
:Hld C,U Lst'S 1'\'1'11 til(' p:II':lI1c: l rl'sisl: tIIl'C 10 d e~ 
{T(';I:S(' rapidly ht'yulUl n (:N\,ain frcqul'lwy. 
Thai pnrl iOll (If I It(' shu llt capaciL.IIW(! C which 
is distl'ihul('d caU"t'S:L , .. imila!" rapiJ dCtTt::lse 
ill ],1' ... IS(:1I1CO. c,'cn if it:, tiil'i<'d r ic lo~s i::.: r)('gli~ 
gil/It·, T hese cfTt:ds 1 ')1£1-1 h.·!" arc c: il k'(i the 
l ~tK·11:1 f'1Yf"'l . II."! Qlll;'il:I IHlillg ,'lllll':tctcrislic 
is thaI. \\'111'11 the ral.io of ;t-e tu d-c J'c:tlistancc 
(Ilorm:diz('d p:lI':1I1('1 l'l':~i-;tatl\'t') i.') plotted 
:11J,"[li n.'i1 tlu' prodl!(·t fl{ of fl't'qUt,lIt:y rl ild d-c 
l'l';o;i,;i;uw(·. all point,; fol' all.\' IIHo type of I'C­
."i .... \or 1':111 approxinlHlcly ull Lhc same l'UITe, 
reV;Hrd !css 01 111(" rc:si~l:lllCC \·:Jluc. The dc:­
l'1'l':I;o>e in 1·(· . ..;i . ..;!1I1It·C will ~l1llnun~ jt) i% for 
wire-wuund rt,,,j"ltJr:; [I lid ,hl' p'~JJ't'r ctunpuI<i­
I jOll-Iype l'e;o> il'!I\lr~ \\'111' 11 1 he jll·O\.llI tlJN i,., 0.0 i 
\ :\It·, :\ I !!) [lnd 1'111' IIII' 1)(',.,1. \'(lmpl..lsilioll-lypc 
l ·t~ . ..;isl l1l' \\'llt' ll ,f1l 1:-; JO ~.\ Ic , ,\l!!). 

Ful' :llIy /.(1\·\'U n ·,.:is! alll.:C \,:11111' there \\';11 he 
:) t'OIIII,i IJatiOlJ ui 1'(':;i.JII:d 11;(l'am('l(.' r":' tllut 
\\'ill }!:in! lieS! jwrfOnnallcc on:1' the widcst. 
fn·qlll'lIl·.\· 1':111/.(1', I' rlljll'l' proplJl'! i(\uin~ uf lill' 
I'l'sidual pal':lIIl('tf 'I''' dptPl'Tnint.!t.i by t hc me­
I.:hatlil.::d I',m,.:! rllt'1 inu \1 ill Ipad lu I Ii(, best 
l'lImp"')1JIi"",' dt·~ij.!.'11 f\JI';I line ul iixI,d rc,.:i!-'IOI· ..... 
,\1\ t'X:tlllplt' ur \ hi,.; !.:intl I)f de.~ign is thc TYp~~ 
lit;;~ ilcsis lOI', in \\'hi('h a fine , ~tl'aighi, wirc i ... 
""cII :\ ;0> (IIC I'c:-;i,~1 in: ('1('IllI'11I ill order 10 n,'<.ilu:e 
~!.:i l! cIT('I'l, The iulillt'!:ll!cC' I:; held at· a luI\' 
\'11111{' h.\· clampillg ! lit' win' to lI:lt IIlcl~d fi n . .;, 
whidl :11":(1 :Lid in 1'0\\('(' di., .. ipalion, Thi.~ pro­
thl('e.~ it t'IIIIlP:JI',tt i",·l.\' lal'l'::c shu ll l I:: lp~\t.:i­
lalH'I~! HluJl.h!' pICIIII'lll i" :"0 pmpnrt itJll!'d I hill 

\ rr:c i!-' uf 111(' S:LtIlf' lIniN C Ir Illag,'n it Lldl) ~lS j he 
rc:si:-; I:lllc'(', :I tondilioll whil'!1 minimi1.p!< the 
(·h:.t.IIg:I'S "r Iloth iUthwl:I1lI'p anti f'ap:lt'it:l lH'C 
wilh frt'IIlII'II('.'·, H(',~i"lnl'!-' of \,hi,.: t ypc I'xilillit 
11111.\' It;{. ,'h:tIl),!c in rp,.:islancc at fl'equ(!lIcies 
:I", high ilS 3U mec,;ac',l't'les, 

\\ ' il'c-\\'t)u lld I'C!-'i"ttlr.~ of the (':\1'11 t.ype ex­
hihit ;1 IU·j.(lij.(ihie fn~qLl('II{·.\' Cl'I'tII' in resist:ult'c 
up to {\hOIlI .-,f)() !.:r. fllr V;IIlIp!; of rt.·";st:IIU:£' 
IIp to ;jUt! ohm,.;, lind oilly moderate errOrS:lL 
,ulr n\t'g:I (·.\'I' lt" 

Wht'n :t~"CIl1 hiI'd in \ () cli 'cmlr>f:, I hese resi st­
ors h:lw! added to Ih ... il· OW II rc:;idu:d im­
!lc>dalll't'ii I h(O.~e or lhf' .~\\'it <'114''':, wiring. :lne! 
('al ,int'l. ' l'llc Cllui\':tlt'll\, ('i l'cuiL is then tlmlo 
of FigLlrt, ·1, whi t,,, I'I·Pl'c.";<;lIls a siu j.(l e de('ade 
of I hc i) I () t~'p<', For ajo;!'c!m 1,1 ies of .~II{'h dCl::~dc.~ 
ill thc T n'E 1 · 1:~2 De('adt l~c:",i,,; lOl' the :;;tmc 
circuil, i s .~lill \':did. Thl' ill('l'enU ~ lIlal indu('I­
:U\C'('S of Lile SP\'{'1'1I1 del.:adl''':' in th e (·in':II;1 :lre 
atltlili\'t"!, 1IIIi I iii' {':lp:lI'it:lnt'e is :II)PI'OX;-
1lI;t\('ly 111:-11 of high ( '.~L df'caliH ill usc, Typical 
vai lles uf 111(' re~idltal imp('t.lan~cs fo r the 
\ 'llt'iuus lyP(" ~ of (;I' III 'l'al Badiu n!~i:'iwr.s am 
j.!.'i\'cll in Ihc sl){'('ificaliuIlJoi for ca<'iI type, 

I I. :;hO(lld In' Iltlted thai the cJ'(t:l,;{. of til£' 
rCRidll:11 I'C:lI' taUt·(, dCIX'nd . .; gl'C:I!I.,· upon lilt' 
\\':1,\' Lhc I'c;:,i;,.lur is CUllIlf'dCd into :l cireuiL. 
HCHcta ll(CCS ('an "flcn l,c hilled 0111, pan.icu­
lady in p:II'al1c1 cirellih;, Thi.~ i .~ a p:trtit'llladv 
in11)(ll'lalll cOII .~ idl ·l'alitjn willi dlc I'l(rhcr 
valued rc.~ i .~tol's uf ]0,000 Ulllll . ..; lind ;th~)\'e . 
\\,lt l'lI lht' rCl')islor is tt:wtl :1:; a parallcl cin:l1it 
clcment , till' UPI)!'I' lillli! of t'n::qut'ucy for :I 

~i\' l'n en'ul' is "time to I.ill)t·" high<.:l' thnn fur 
the se rics cull 11('\'1 ill/I. 

.\11 C:C!lt'l'al Bucliu ])I'('('i"ion l'e.~istol',:; in 
si1.I'.~ allm'C IOU uhms :II'C wuund wilh wire of 
;1 1\1'\1'1)' dev('lupl~d a ll oy whil,lt has man\' 
elt! . ..;ir;II,I!} cll:ll'at·lcri .~lit:s. Clli t·f :lm(Jng 1,IIC,,"I; 
an' :t :;mallcl' leOljl(·t'aIUrc c(}cllil'icn~ of 1'1: ' 
si,,;tallla:, +O.UOt(,~ 1)('1' dq~rt'c C :1:; againsl 
± t1,O();2I{U' than is fuuud in m:Hlg:will, aud a 
ncg:ligihlp tlicrmal cmf 10 e. lppcl' .• \loistll l'l' 
h:t~ 110 ;lpprt·(·iahle CIl'I~l.:l 011 il 8 1't',.:i .~I:tncc. 
~lI\tI tIH:t'C is link'. ir any. drift in rc-.;isl:lIlcc 
tiS u result ur Slrains pilL ill l ilt! wire wbell iL is 
\\'ound on a C:J I'd, I t~ grealer tCII.si Ie stn :ngth 
is all ~I(h-a n l:lge in wimlillg:. lIIukillg it. pussible 
to protlw'c IWllet' and m(lrc lmilol'm t'c.~ istors 
"lUn t':UI be Illadf' with other alloys, 

FI, ;um;·I. E'Iu;\'"lclIt 
";reuit uf u re~i ~t· 

:.",'I! dC":l r!e, >show­
i"l: lo ()nriou au,1 
nature uf '/»Il<1u:" 

i"'I)t)oI:ll1t't:~, 
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RESISTORS 

TYPE 1432 DECADE RESISTOR 

USE S: AccUl'atc dcc'udc resistor>" lire ()xtren.lCly 
n dtw blc witerp\Tl' eleclricu! I1W:l:<lIl"cmClHij 

arl' matle. ',I'hev il I'C consta 111-1), used in ci "l:lI it s 
where a wide" range of r('si~\':tnec values is 
rcql1ired 01' where Y;lriahlc dllT1nny gencmlo]" 
and load rc::;iSl:) n t'(~s are lWl'ded . The [leClll':lC," 
of THE 1.J32 ])eclldc B c"i:-;to l'~ Cll"i ly meet.-; 
lhe requirements of l,liL's{\ applicat ion . .; :lllJ 
also permit,; Ihem to be lIsed as bborat.or." 
st:mdal'cl s lind :1,<; rutio arms for dil'ect~ and 
:lltem:!1 in~-CII[T(,1l1 IJridgcs. 

:\lthOlt~h dc.",ip;twd prim.nil.\' for d irecl.­
Cllrrent :llld <ludil)-fI'eqllcnc .... work , many ur 
dIG mudcb :nc u::>cful well in\.o tbe nlciio­
fl'cqllt::nL:Y r:lngc. 

DESCRIPTION: The T YPE \432 Dec:.lde 
Hcsi"wr is [Ill <18.-;cmblv of THE :i 10 Decade­
Hcsi~IfIlll"C l"nilS in ,I ~ill~lp l:a hiIlC\' . .\h!chan ­
leal as well as clcctrieal shiel ding of Lhe u ni ts 
is pm\"ided 11.\' th e rUl!:gtd aluminum cahinet 
and p'·ll1el. which cOlllpll'lely enclose both 
the re"is\:l Il Cc tWils and "wil.ch conlHct.S. 
'I'll(' re.~i,:t.:LIIce cl emenl s have no elect.rita l 
ClllUll'(·liulI 10 the C:lbinCl nnd P:lIlel , for 
which a :;epantie shield terminal is pn)\-idcd. 

Three-, four-. :lIlt! fi\·e-dial decalio as~em­
blies Me ~l\":)il:1h1c_ I';a(;h dceade has eleven 
\·OtH:I1.:l sllll l ~ :Ind t\ ~U rl!~i;;t..allec units, s0 
111:11, Ihe dial \·alllcs uVCrlllj). Positivc detent 
!llcehani"m:-; in conjulll:t.ioll with bar-t,ypc 
knvhs permit. lltl: op(;rator t.o sen sc the posi­
tion vf the swit.ches wit-hoUL luoking at. Lhe 
panel. 

FEATURES: ~ Low zero res is tan ce - Ie . .,;." t.han 
11.U03 oh m per decade. 

~ High aecur:H:Y - 0.05% fur most tl ci:ades. 
.. Low temperalure coefficient uf resistance . 
.. :"Jegligible t,hcn na l emf tu t:oppcr. 
+- He:<i"to t"s are adjll::tcd to s pl-'cificd \-altu~s at 
t heir own tcrmiu:lb rallH'r t ha n at t.he box 
termin:.ll~, ~o lilat n!~i:<tancc ·increments arc 
a l\qtys cO ITcel!y indical,(:li . 
.,.. l{pz:;iuu:d impcuallces arc small and arc 
givclI in lite z:;pccificalions..;o Lhat :tppro.-..:ima tc 
frequcuey cli al'al:l.el"isties can he compu led. 
+- .\'iaximum (·urrcnt. for eac h d ecade ba::icd 
un _10° C lClll pc.ral ll re ri :-,:c is cn;;l"llved on 
panel . 

SPECIFICATIONS 
FreCjuency Characteristics: ::ii'''ilar In tlo~ or 111_ 
di,-idual Tn·r, 5W ])1:,"",1<:: (h'~i ~t" ,,{·(l Unil8, mrxli/i"r! 
h.v the i,wrc:lsed ~crie.~ iuductnnc(l, L&. ~\utl shunt C"l\,,~i­
t;",cc, t', due 10 !I,e wirin!! ami the IlTc~ellcc of UlUTe tlum 
')"" d~(·:'Itlc. in {he ",;,;emul;·. At tut,,1 re.;istl"'CC ~Cltillj:(.'j 
"f ,q'l,rm;irnat.ci.,· 1000 ul"us or I~. thu fT<)qucn<.!.,· 
,·h:m"·tcristi<.! ul 'III .'· uf llic.1C dllradr- re~i~lo,,;; is .~uh­
"t:",(i1,lIy Ihe ~", ,,e " .'I thtH'e ~huwn for thl' Tn'f: ."1Il 
Dccadc-Hc.'i~La"r'l U IIi! ~ in Lt.e plu~ un ImJ.!" :~:~ . At hiJ.!hc r 
. ,;:,\Iin".<. ~h,U1~ ,~:\pll"it!,nce bc':o",t'~ LI,e cOI'I.",II;,,!: 
f:lr!(fr, :oud Ihe clf('('ti\"t' ,·"Iue "f thi~ '·:'p,,,·il:o'''·,, ' lc[J .... "d~ 
"!"IOU the Iwuill!,!;1! of th" iudi,·id",, 1 rloc,ulc,;. :Sec /t' ·Sir/lllll 
1"",,·d!I"IT~ below, 
Residua l Impedances: 

Zero Res istance ( R. ) : 0.on2 to O.OD3 ohms per dbl 
:ot de: 0_0 1 nlu,,~ per di,.,lllt. I ;>'Ie ; [>ropurlioll"llu ~qullre 
rOnl nf frequeu,'.,· ,tl all fr~<l'lenci~ alxwc 100 ke. 

Zero Induetanee (/.u) : o.w ~h per dial. 
Effect ive Shunt Capac ita n ce (e) : This value i~ 

tiNerminNll."lrg(:I.,· h.,· the highCt'1 rlc{>arl~ in use. Wilh t he 
LO\\' tf'rmin,,1 f'omW1'lc<1 ( i< ,.hil'ld. a \":lluc uf 15 to It) ~I'r 
Pi"!· <1N-:\.\r "I"y hI' "."!,,,,<)(,,I. I·"""";"!! ,I~c"t.l{'.s ,Iu,,·" ir{)nl 

the high<'lSt_ Thus, ii Ih,: Ihi,·tl dl'~"cl(" fru'" lin.' h'I' is tht' 
high .. ", rl'.,i~la!Wc df"'"do ill ci"·,,il (i .l' .. uvl oct :,t 7.cru) 
t.he "h ulltin!.! tcrmill,,1 " ''l)ad tHucc i~ 45 (1) 30 /-<~i. If the 
highest decade i" thc as.."'C,,,bl.,· h in (I.'le. 1he efl·cclh-c 
CHI)acitancc is 15 w 1\) /-<j..l{, r"'I;:Il·d!(!!;~ of the Rtll . li"g~ of 
tlw lo'n'r.rc~i~t~ ni'e de("ades, 
T em perature Coefficient of Resistance: k~~ than 
±()J~J:!'7o per d(,l!fe!l C"ntigrail .. "~foum tCUlpcralllre.s, 
CXI.'<!I'L fur thc (J. l !) \1"l·l" I~, ""hl·r,, lhc ho~ wirilll> will 
jn~rcu",;' tl,e ovcr-all lel"l"'r" l, l(e N.dli"icnt . 
Type of Winding: :O;I'C ,,!,e('ificmiou.;; for Tn'.,; Stu 
J)ecade-He;is lIlHce Uniu, p:o.)!:c :i:{. 
Accuracy of Adjustmen t : .\ 11 c"rds arc :"Ijwstl-<I wil hi" 
±o.u5';i;' 01 tl 'e ,,1:<1.(,,1 val"" hetwcen carrl tcrmiuab. 
cxooIJ!. t.he I-ohon e","d~. ",hid, are ~,clju"ted witl, iu 
±O.I')%. and tlUI O.I-ohm unit,. which arc :HIjU;;too 
lI"itl, in ± O . .',','{. . 
Ma:>lirnum C u r rent: See 511ecifiealiu"" r"r 'I"\"I" t; 510 
DC,·,,(tl·-lic~j"I:HI,·e U"jt~, paJ.!L· :~:I. \·" Iuc~ for ·1 0" (. 
ri~c arc c"gn,vl'<.l un I"",tll! .li ceclly !Ol ,,-,,,,, "wi ld, ku"I;". 
T erm i na Is: .lack-tup "iutlin.: I'W.\~ ,WI flI' ( ;,·" " ,·,,1 It,,";" 
1I1""cla rd ~~.iud , ~p:o. (-;"~. ::il"l'ld (cr",in~ l is WOl"ided, 
Mounting: Alu",ium 'l plulul alld c:ihinr:t, 
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Oimensions: W idt h, "~16 in<: h l'~; heiGht, 41!{G inrhw; 
1l'lIgth, It>>(& inches fot 3-dial, 13 inches f(>r 4-di:d . ""oJ 
I S~ illcl ,ell for 3-di:.1 box, 

7'11'P" 1?"U<t .. "c. 
1432-F 111 ohms. to tal, in steps of 
1432-K 1, 111 ohms, total, in steps of 
1432-C 11 ,100 o h ms, total, in steps of 
1432-J 11 ,1 10 ohms, to tal, in steps of 
1432.-N 11 ,111 ohms, total, in steps of 
1432-l 111 ,100 ohms, tota l, in steps of 
1432-M 111 ,110 ohms, total, in steps of 

Net Weight: T \' ,. ~ J.I ;~ :! - A. C, F. '\ ])()lInfi s. 2 Ollnee~ : 
'1'1"1'1: ) ·&:l2- J , K . I.. Q. ;) Il(>und ~ . 'I ounr<'~: TYI' ~: 
] -132 - :\1 , ~, P. (j ]>oumj!l, [; OUllel'll. 

.\'0. 0/ T Jjpl: !J I O 
Di(J/8 /h cu,J,.. UIr,j Co<h 11'",.1 " fir" ----

O. lohm 3 A t B, C DEI.T A $56.00 
0 .1 ohm 4 A, B, e t O DF.~·E R 75.00 

10 ohms 3 C, D, E OIW .\ H 65.00 
1 ohm 4 af C, 0 , E I) J-; IJI ' ]' 83 .00 
O.lohm 5 A , Bt C, D, E I)E~ IOX 99.00 

10 oh ms 4 C, D, E, F DLeA \' 87.00 
1 o hm 5 B, C, D, E, F In;~IJT 107.00 

1432-A l , l10,OOO ohms, total, in steps of 1000 ohms 3 E, F, G 1H;~IU B 96.00 
1432-Q 1,1 T 1,000 ohms, total, in steps of 100 ohms 4 0 , E, F, G J) ~; I'OT 113.00 
1432-P 1, 111 , 100 ohms, Iota I, in steps of 10 ohms 5 C, 0 , E, F, G J)E'I' EI! 133.00 

TYPE 510 DECADE-RESISTANCE UNIT 

USES: Bccaui;c uf their :IC(' lIr:lCY, cQmpat·tness, 
~U1d s l unl \. conSI rm'\ iOIl t.he Tv I' I': :j 1 0 l)ee:HIc­
Hcsistanc'f' {"nili'> aI'( ' ideal fo r a . .:sem bk in to 
pro(\I It, t ion test. inst n lmcnts, hridgeiS~ a nd 
olhf' 1' experimenta l anll pc-rm:lncll t t~{ lll i p­
ment. T hc." :ll'C pal'l it' ltbl'i.v u:-,(.ful in a ppli­
cat ions wherf' on l\- 0 11(' Il l' two dce:ldes [l m 
nccclr<l, or where ':\ T n' I'; I 1:32 DI'{'ade Be­
sis tor callilot bc moulIlI'd con\'cniC'n t lv. In 
many cast'..;; the u;<c of (Iwsc lIn it::-l will r~ lc: \sc 
for general bbom w l'Y work reb.ti \'cly more 

ex pen:si\'c d ec~\d ( : retiist.ors, that would other­
wise he t.ied up for long periods of time in 
cxperimental et luipmcnl. 

DESCRIPTION: Windiuf! mclh od~ :U'C chasm 
to retillf'e the clTccts uf t'l'sid ual imped~nces. 
The 1-, 10-, and IOO-ohm liteps M e .\ yrlon­
Perry wound all moldt..'(1 phenolic forms 
esp('cia\ly shaped and hea t. treated t.o min imize 
nging clTccts. T he O, t-ohm siPll» :1I'e hifi lfu' 
wound wilh ribbon. \\'hil e the 1000-, 10,000-. 
and I UO,OOO-ohm st.t:p.:; ,U'C lIlIifilar WOIIIIO Oil 
thi n mic~ (;ards, 

Each dt'('utie is enclosed in :111 aluminum 
shield , and :1 knoh and ct.elll'lI-melal di al 
plate :U'C sllpplied . The mechani c.1i assembly 
is also (w.lih\hlc complete wit h tillit 'ld , hlank 
dia l pl:l lc. swilch stops, ami knob, hul wi t h­
ouL rf'~i:stors, as the 'l'YI' ~: 5 10-P3 Swi il;h. 

FEATURES: ~ Tligh aecll f:lCY - ± O.05% for 
most. uni t.:'), 
~ i':xcell c n l. fstn.hi l it.y - new ly d eveloped 
sta ble resistance alloys, will I lin:\1 \'e ... ist:llH;e 
:uljust.menlo after ~lI'tilicia l agi ng: at. high 
t empcratu res. 
~ Good frequeucy characterist.i<;s - mos t 
TyPJ-: 510 nCI ::u.h~ti can he II::-lccl a t frequencies 
:IS high as S('veral hundred kilocycles, tl$ well 
ati at. de. 
+- Low lcmpcnllure coefncient., 
+- Xcgligible thermal emf to copper . 
.. CnafYcdl.'d hy high humid ity - C\ 'c n t hc 
high rel;isl ancc un its ('an hi! ex posed to ILi!-;:h 
hu midilY f(lr long pcriuds l,f l ime \\'iI11ntll 
signiti c<\ Ht. cilange in rc ... istHILCf' , 
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SPECIFICAT I ONS 

Accuracy of Adjustment: Hl!'Sistor~:'IN:' ml ju;;tro 10 he 
~~~urll.te lit t"lIrd termin"ls within Ih" loll·r<L" t ... ·~ lIinm in 
'r"blc I. 
Max imum Current: S .. ,c T "ble I below, 

Freq ue ncy Characterist ics: The ('{jllin.lcu! l'irc'uit (>f 
l\ ,]( .. ·,.., I() rl'!i<i~t'I1H'e nni! is sho"'" Oil I)" ):" :m. The ,'uluC!' 
0( the rf'_~illu:,l imlll'i;laU"I"; :Ire li~tl~ 1 in T" I..>I(- I. 

TI>f! r .. ::eo1Ulllll1.\' iuj.t p lot ~11()"' s the "'axi",urn IlCrCI'''I:'l):'<' 
dUU11t'f' ill e!Tcclive .;('r;o,:;I rCl!i~I""~'C of all 01(',','" t.ll~·:l(l r_. 

a~ f. flL""""'" "r fr"'J t".n~y. For T n'~:~ "w .... \ '\I"J :>10·11 
the "rror i~ d,,1' flll""~1 entire!,\' !O ~kill o;-ffrf'! lI ,,,1 i~ 
in,II'J,r·"..ll'u!. of ~"" i,('h ~!tin):'. For T n'.; .~I()-(' thl' e n" lf 

r:h:tnr;l"~ ,,10 \\'1 .'- with dill] ~cui"l: Hlld i~ n 1I,,,~i"'II'" "I 
maxi' lIlllll re.,i ~ ta l "'l' :;.:1 t iTlI,t. while if'r T n·.: !,HI_]) " 
l:r..,:,,1 ,nnxi,,,,,,1\ f)f;r"r~ fll the r;(~)-ohon I'V n in/(. For 1111 
th41 hi ll)"'r rhi~ ':'1\N' "!liB. the <'rror i$ d\t(' fllltlu"t <' lItin·I.1 
t, the ~h\U" <,nt)n ... it ~" ,:e :1110:1 its lu,;,;e~ !lilt! is appro~illl"lcly 
prollUrtiu" ,d lO tllc ~<lUflre of I he rcsh'aIH;c;;e' I in;:. 

The- loiJ:II -r~~i~ ,:,'It;" d",,·:,rl,·~ (T\,I'.:~ :, 111-1 ': . ,jl rf-F . ,IUd 
510-G ) alll \''''r~' rOllllll()llly 11Sl.-o !I.~ pflTll.lll!l TI'., i ~I:U1r,· 

el e-tllflnl~ in " ' ri"nnm drrnits. ill whidl the ~h"Ul ~np: ... i­
Un/"il I)f th(' d('I,,,dc.i 1)I"'O'Jll'S I):lrl of the '",,;Ul!: clIp''''i-
13oee. The p"raU"1 r('s;"t;" ... ,· ... h"n ... c~ h.II (,,11., " fr'U·UVIl. 
lletW('('1I n lelltlt ,,,"l a hUlldr.·rtLl •. of l]'~ :L11101l111 illdiral''''! 

in the 11101 M Ihe ~ri,-.!-rc"iSI:lIlCC chanll:e. dependin!!: on 
ir~ " l'lw>' and fht' i "~U(al;1I 1! IImll'r;,.! ill the ~witch. 
Switches: l~\ltldru,.Ie-letlf. "!,o~,,I,ot-hr()(llle hrushe~ loe"r 
On 11Lh,-;,'''''(:!! hrUII~C eOll l:lct ~tud" Vs inch in dinnl!!l"r. 
T lrero hrll ~hf'l< :'Tf! 1~1l1 ~ a,,; U()1 tl) bo I:.tlgent to Ihl' 
:IT" of ITn,·el. lllU." l\\"oj,ling ~lItlillg :011,1 alTonli"~ " ~"ud 
wil,itll; 'H.'li' lIl . A ":1111 -1 ."1>1' d .. tent i.< proddetl. T here "rl' 
(ol\'\'~n ,'<)111"1'1 1~)iIH:! (0 t<J Hl indll~i'·e ) . T he ~"'ilrh 
ri"iH;",,·C i" 1'0.-'1 ,,""l!1l 0.002 nml 0.003 ohm. T he elfe.·t i,·e 
r:lp~ri"ItI"llllf Ihe ~",il"h i~..,f 1hc or(\cr of 5 ""f, with ~ 
<Ii~ .• ipntion farmr of O.lJii fl l I ke f.w Iho ~talldllrd celluloli<'­
till(:(llilulded I,henoli ... Rwi u:h form. and (UJI for l he ",k,,­
tilt..~I ,lhcnolic forTtlIl"ed in the TnE ,~IO_I; Uni ! . 
T e mperature Coefficien t of Res istance: Le!'8 th"n 
:'1:41.002% Iwr .-I"gr.w ('Plililtr"do '" rOVIll len'pcratllr .... 
T erM; n a l, : $Iol.]".,,,!! j,,~ .~ .... p" "';J .... J. 
M ou n ti ng: E"rh d.:I".d<, i~ <:Q!l1 I,l e11' wi Lh di"lj,lal l' ,, 10,1 
k",'h li,,01 e:,11 u.: 111 <111111, ... 1 0" 'Illy pan('1 ""Iw('en Yt in,·j, 
lIud 3~ in ..... in lhieknc,,~. ,\ I.Cml)IaIC i~ fllrni~hc<1 "·ith 
ellch unit. 
Di rl'1 ensions: On'r-"ll <linmeler. :jl{6 ind,(o.~ ; (]"l" Ii I...,lii"d 
1':,,,(·1. :J;(6 ;uche:!; ICIIlIII:IIC aud dirnl'n~i'm ,,1; "1. ... 1, rn"il(!(! 
(m r~qllC~1. 
Net W eig ht : T,' I"! :,, ](1 Unit" . 11 IJI''''~''': '1' 1'1' 1': 5111- 1':\ . 
til ~ UU!lCl'S. 

",;\111.1: I 
Jr,·~i~I."'u 

,I<r,"/·/' I ..\m .I/u.ri'''!lm , ''''fCII / 

~I'o r fUll(; 

1'(""N 
,"r .'i/. I' 

"'1"'" T!IIW' __ ;-_,-:'""""""" :-:_,_ .1 t;r""'ry 

:,]()_.\ 11.1 ±n.!,~ 1.'~" .t5 0.')14 7.7-1.:; 0.0:'!:1 
61U-1I I :::--1).I."lX, "1)11 III:' .t~ U.U5f. ; . 7-~.5 O.II:!:! 
(,1I\.t· IU =1J.uJ '-;o taO 11111 .r. ru t i_i_4.5 !J.():!:t 
!,Itl-D 100 :::O.(I.~7/) ~ ,11:1 .!i fl.:!! 1 7.7--1 .. '; IIJ lt:l 
!HI I-I:: 1.llfMl ±n.u.i% t :l 'n:! .5 :\.:1 7.i-L', [I.U:!:I 
510-1' IH,INNI +1). II.'i ";, j 11lIt .;) It5 ; .7--1.-) OJ)'!:! 
;'.111-1: ) ' K' ,'IUI ' =ooV.U;;% _. "",.;'. •.• -1 .'-. tur!:1 

' n,,'ln.~'·. ~",.~.ill""'c ' ... ..-" ...... , 'I .... I.,,,",,,,, .''''''''11 ,,( l)," d<·~~'L~. The ,· .. h ... , I:,,"'n nT<! I." nn; •• "i,h"", ",~ ,hi ... ld "~ n~ ill 1,1a"". WIl!. 
Ih .. , 1".·1,] ~""' '" " I" ..... ,10 (> ~I"",t c''1.~ci'''"<'' i. fr",,, III Iv ~O lOti! ~ .... nIN ,h~1I ;1"]1,·;,,,'<1 It,,,r .• I"l"·,,tlill~ ,ot, ",I,,"h('r tI,.· . ,idol ;J> tied 
1(> tI .. • M",d. {,r ,,, 111,' ~"ro ell,L "I the decade. 

H(~'-~II"'e~ 

'/'/11" ,/,,,/ ,./ /" '1 .Sle" I '", I,' 11'",." 

51O-A l o h m 0 . 1 ohm 1:: 1.\'1'1·; 

5 10-8 10 o hms 1 ohm ~: I.IH: \{ 

S10-C 100 ohms 10 ohms ~;u:t;Y 

510-0 1,000 ohms 100 ohms j·; I.IU) W 

510-E 10 ,000 ohms 1,000 ohms E LI';C'J' 

510-F 100,000 ohms 10,000 ohms 1::1.\".\:>: 
510-G 1,000,000 ohms 100,000 ohms E:>:TEl t 
510-P3 Switch only (Black Phenolic Frame) . I'::>:VO Y 
S10-P3 l Swi tch on ly (Low- Loss Ph eno lic Frame) . ESTUP 

. -r - lIIIiIIIIIIl 
, 
, 

•• = .•. • • • • •• 
• .. .' 

/-'d," 

$12.00 

I'JI 

14.00 
14.00 
16.50 
18.50 
21 _00 
40.00 

7 .50 
8,50 

" .. -
tI,,, .. 

<,,~ '" " " . ... M "xi ","'" ''''r''(''' ' :'::il 
"h''''I1.· ill r(",is' ''''.... :I .~ " 
(1111,' 1;<)11 III fTL~luellt·Y for 
T,,·!:: .'i iO l)",·w!.,·Ih,'':;;Sl - . " .. • .. 

lC~-TrI-tt 
1 . ,,~ .. "'-- "",,, .. , , -

l' lice, U"iu. 
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TYPE 670-F COMPENSATED DECADE RESISTOR 

USES: The 'l'n'f: 670-l' Cmnp('nHlllcd DC'('adc 
Be:;i~tor is inrended for Il";C ill a-e m('a~ure­
mcnls \\'hcm 1I0n-re:II: 1 in' ilHTI'mcll t is of n'­
sil)ta l lt'j! are dl'sirc<i. Indlwl:llll'l'-t'()mpC'u",u1et l 
decade 1"t'!<isluJ); :Ire 1I!:il'ful in lllll('d-cin:llil 
:m l J!~t ilu lioll nWa!<lIrCIIU'IlI:<. ali \'ariahl e "t'­
l'ishul{'c elt-ment s in :1Il1('nlla nu' a,<millJ,;: cir­
cllits, and. ill ;!(,Ilcntl , fur :III," liSt' \\'111'1"0 thl' 
\'ar iat iull ill ill dut'latl{'c (If tit(' "IIlI\'l'lItillllal 
',"pe vf ,[oemit: "CSi!S-lUl' C;UlIiOI. bl! t.olcl'atcd. 

DESCRIPTION: The Tr l' l:: G7U- F' COInpl'n:-:a l ('([ 
De(;udc Itt ~!)istOl' is all i\.-;,wmblv of T Yl'E u(iS 
Compcll.'ialed Dct'ade-B csisla l~ \;C l ' lIi! s, cle­
snibt:d un the nex t. page. 

FEATURES: +- lndll cl:mcc 1'('IIl:tinrs COII"I;lII\ 

wilhin 0. 1 minulu'lIry rcg:tnllcss ur rc::;i~t:IIH':C 
~'nill)( of Ihe Tn'/': Oi !}.. F COJlllpcn.OO;:l tcd 
J)1.·1·:u lc H ('~i~ tn]'. 

~ Towl induclance i!-; ubuut tJllC ruinohCIlIT 
nnd j·:LllliSHUll.\" I,e hahlllc()(] out ill jlt'c]imi n:n':v 
adju stmen t., 

SP ECIFICATIONS 

T ype of Winding: T h(' IO-<..>hm :md t ...... ,11t1l !'II "I»! nrc 
A.I·r">11 - I', · • •. , · rl',,'~t1""-e !:!l rd _. whIle the U. I ...... h1l1 ~1l'1)~ 

" .... hilllnr ri lo1o, ... IIni l ~, 
Accuracy of Adjustment: I! .... ~b',,"'·l' i",·r,·11\,·"''; nrc 
,·.>rro.:,·t wid,;" .Lu., ";" fur the W-.,I"" ~ t l'I"" -1:11.2'-'';0 f(,r 
,II<" 1-... "", ·t(· I'~ , :l"d -1:11";, f,.r 11,f' 11. 1_. ,1,," ~ tCI'''', 
Zero Resistance: 1)_('. "I,nul II.II.\.,!. III; :11 1 :\1 ,·. :,!.tlut 
0 .:\ "III,,; 1.t ..... W· 100 k~. l' I"O I ~.rlivlI:11 W .,. tU;Lrc rool of 
r r l " 11I"I ... ,v • 
Inductance: I .U.'". ", ;" ,<lI'l'IH)", within 0.1 UlkrohcllrY 
,..··:,::or<ll,· ..... of u"·)~lan .. c ~II;III:. 
Switches: SI'(-' 'l'lx.,·ilir:Hion .. for T,' I' t: HGS. 
Term il"1als: S t:", .t:.n l ~ .I-ihl·" ~1y',"; ' I!:: i, 1I,o(~ 1 on the 
' I'r,,, in ,, I •. \ I:r,,,,,,,1 1>lI3l c..,,, ,..,,·' ...... 1 ,,,, .!.i(·hI :",,1 l';UI~1 
ill al." pro\·ilk ... !. 

Maximum Current: :-:':''C sll."·;r;' · :lIi,,,,~ for T n'>: 'jI~' 
( ·0I"1)C1I~ " 1.~1 I ),·.·:"Ic-H (;._j~ t:Ulr.> Lj ,,, ~ UII I' ''gll 3.;. \ ',,111('"' 
fnr '11)0 (·l'r.1illfad.· ';;I.l :Ire eugra\·1't1 Uti the 1","(."1 .l ir.·.·,I.1 
"I>n\·(." .he swill'" l;:uoh8. 
Freq u el"1CY Charac teristics: Si",illlr ", 111';"'-' "i 'h", 
T n'" !itiS l 1 I1il ~. de",·ril)(.'(1 oil .j,(." 'H'XI IJ"Jl~. tluw'·\"f·r. 
til\" box wiri ll)! :\1,,1 <;;,1>i ..... ~t.)I·11 1 "fTt~·' 11 ... />t· (·lmnu-ll"f-
i~, k~ I).,. ,,,Itlilllt Sl'r:,· s ill<l, ... ,,,,,.·,· "",I "hunt ""1':1(")1:1111 '" 
Temper;lture Coefficient: :-,·c ~ I".!,·ifin" i ,,"_~ Inr Tn·.: 
'iii'" ('." II l>ell"" I (~I I "~'"dc- Jtl' __ h~:"".r l ' n; I . 
MOll ntill9: '1'1,,' 'k~':L( !(: IIl1i l llll.n· "H)""I,~1 ... n :Ihllll '''''''' 
11:" ... 1" ill .·"l.' .... r-lint'(l wal,,", I".hiIlC t ~. 
Dimens ion s: 1':1fI~1. (I('u l:lh ) 1:1 .~ (\\"i, 1I10 1 ;, i""I,,'" 
('"I ~,,~·t. ("I'i" .. ! I ;; itll'hl'S. ' .... ·r_:.II. 
Net Weight : .'".' ~ I~JII, ... I ~. 

III the '11f111,ell~u'ed (1~'1,de 
r,~~i~ tl1r "lIP0i' itc el\ , I .~ of 
Ihp ""I''"'' hln.le m~"c ,.(),, ­
,~,·t wilh rcsi ~ l .nll"'(: or 
in,hwl:I "~1l wi",li" Wi. r('-
1S11C.·d .... 't.I· . A" :. rt.<;'.,:" ... e 
SICl> j ... ",Ide,' II' Ih~ ,·ir,·uit. 
" ~-omlo('n~,uitll: i".IIIO·I",,'·c 
alel' ill rcm.)\"('< I, ~n,i ,·i,·c 

,'crall. 

"I''1,!-'"':-_ , 
670-F 

_ _ -,-"," ... ~ ;~I" ''''' ' 

o to 111 o hm s, total, in s teps of 
0 .1 ohm 

$74.00 
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RESISTORS 

TYPE 668 COMPENSATED DECADE-RESISTANCE UNIT 

USES: T he THE ntiS t'mnpen>luLed Dec,HIe­
nesl:;l:u ll'(' "n il j:; lhe \):11' 11' \lUiL fo r \.Iw T YPE 
!f70·F ('umpeU,"'Jlll·d j)pcad(' He:;i.qol'. I t, has 
fou nd wide applic:uion as a component part. 
in antenna mca";llring equipment. lind oj her 
~cn(,I'<l1 I'-f illlped:lIl ce-mc:\sllI'lng circu its. I t 
i . ..; 1I,;(·f1l 1 for JUIV rnca.'$lll'e tlH' lll s where COll­

sl.aH('Y of indw:iance is desired as res i .~l. al1 ce 
is v:u:icd . . 

DESCRIPTION: The T n l-: GuS Cmnpen8atcd 
I)ccade- lh ::-; i:;l:IlU::c Unit is mad e wit h j, 

douhle Sd Ill' switch (:ontacls, by means of 
\\'hieh [\. \~()P)lC\' winding is excha nged , slcp 
hy .~tcp, 1'01' t he n':;isllHH:C t:ard .. s, t,hu;:i kCf' ping 
11)(: lovtl indudunt·c constallt rcga rd le:"s of 
I'C.-;j:-;t:lll ce st!u inp:. T his ;\,l'l'angement. is shown 
in Ihe diagram on 11 11: prt)cedillg page. 

The ollil,,-; ~\I'C mounted wit h {I ll ct.ched­
tHl'tal dia l plate, knub, allli /Stops, but, wiLh 
no .~ h icld. 

FEATURES: +- I.ow illd ll eiHlH'f', l'ollstan t \\' iLh 
. -;t'll ing. 

+- {;ood frequ(' IU:Y (;haJ'ac:ierist.ic. 
+- ACCl lr:ll.cly :llijlrlS t.cti . 

SPECIFICATIONS 

Acc .... ra cy of Adjust ment: H"",i~I'II"'6 i"" rc""m1.' :lr" 
lVfl'l~·t \l'ithi" ± 1'/e for the O. I ... Iu" "!C'"''. ± U. :!5o/l.1 ru. 
the 1 ..... 11111 $t(!I)_~. ,,,,,I ± O.I % for thc 10-ohill "leI's . 
Ze ro Resistan c e: :-:~C "1' ,,1>1(' L hduw. '1'1", z\'[·o r,,~i~t'IUI'"O 
"t I ~I<' is "h"m. Jo( lj"'l'~ tltal, at III' ,,1 ,,1 "I frNrlll·",·iell 
:ohm'e 100 kc j" pr",pf>rtiollal to 11,,' '''IIl"re r"o~ of t ho 
(r('<!lIN"·)' . 

668-A 
6611- 6 
668- C 

T .\I3LE 

v -(' Xn" ('"T/'Cllt 

RI'8i~/""c' ill Iflfl /"r 

1J.:~:;'~;.I;;,-u-,c1C;C';,CI:':'~~I:;:~1 .j(!>I~:i~e 
II.Ult>-U.U:1;; 0.:10 J.!" ~OU 

O.\HlI-U.U:!O O.f,{) J.!It !HO 

In d .... ctance ; i;"c T:lhle I. The iudUI'I,mce reru:lin ll (:()n­
~ 1:Ul~ r~g.1rd"·"" of re.,i, l ltnCe :;ctting wilhin ±().(15 
u.i ... rohrll~r. 
Tempera t ure Coeff icient: LI'~iS tlt:tI, ± O.OO2% per 
dC-J,:rcC Celltil!r"de :it rOOll' tClUIII'wtU,"". except rv. I.he 
IOWl" ~clli"!:,; of 'I" 'l'f::-; O(iS-"\ aud GGS-B. wl",re thll 
temperature codJi ... icnt of ll,e f'<It"I,,-,u,""li,,1t wj,t( l i"g~ 
wily :Iffo!'.! the o""r-... II teUl!,,!m1urc "oem ... i.:, ,,t . 
Freq .... ency Cha racter istics: Si ",;)"r 10 thoO!C of T,'I'F. 
5 10 ])c'·mle-n ('~i ~l!tt" ·. · t; "il ~ . 1)".'(" :J:j. C hn n J,tc ill res i ,; t~ 
,.a,·e with Irequ!'"",.\' r"~\II '" !tlr"os ~ elltirdy frolll skill 
effect , 

U" "i""I "'lc ~ 

Alth"lIJ.:h ~ kill ctf\'ct pr"clI"~'~ :. 1)<I~ili\'e ,.,h''''l:l' in 
re~i~I,,,,ce. tl,e ~kil1 ,,11'''''1 ill the "om l "'"~'li"1: wi ",I;,,!! is 
)l;1"""I('r 11."" thai ill II,,~ rc~i~tanoo (·:,,"(1,; . A!'col·. liu l{l .\' 
there i .' :1 'Iet nCJ(:l,ivc ch:>1l)!e in rf'l>i~t.:IH~'I.l i"cre"'f'IIts 
from 1I.i~ elket. Tlml i.,. th~ iUcre",()ut in rc.~i~I"U "': 
I)()I"',-'Cl' ,>lU) ~\\'itch Iwilll :l"d tit.., Ile~t highcr (",.., "'ill lit)­
le~~:1t high fr.,·lu ... "cies Omn fit Inn" , Thi~ "Jwg:lll v<l s kill 
effe/"(. " al onl! Ulcg:h·.I'<·lc. is "huut -0 ...... % rflr tl,e uni U! 
tiel'al ls, :U).I:. h,,"t -0.(;% f'lI" lhe teus ,I~·.:ade, 
Ma~ ;mum Curre nt: foil ..... ["hie. ntliu !:~ arc ha!tCd on 
O.:l5 "'att per ~1"1" 
Type o f Wind ing' The H)-oilm "IIU I-ohm (::lrd~ lIT" 
A"rtr,n-l'erry wOllm i. whill' Ille U.l ·ol"" "tep~ ""'f' "ililnr 
dill .... " . Cmll[!",, ~:,ting \\"illiliug~ are UM~d Oil all dcc ;,d,,~ 
~<) lIl.'Ii,,!nin COn~ lnll t j"dIlN:lllec. 
Swi t ch: DouhllJ-I""r. IJhO~I>h(lr-hronzfJ 1)I'""IIl':I 1X'''r ( >I, 

lul,,';"'Iled uron:toJ. o.:Ollt:Il:t ;;l.lIrI ~ '1 illc!> in ,li:l>lIel.l·r. 
Thc.-;e hr\l~hcs lire I..:,ut i'(l.'lS nut I" he l·:"',!!f'tlt to I.l>c :or<' 

of tr:wel , [lUI S ay"id;"1: Cl1lliulO: aw l :dfvrding .'I 1:",,,1 
wi"iul: (\("li(",. /\ C"'"-I., pc .klellt i~ pr<)I·id l ... 1. nnd thcre 
:Ir(! dc\'tm ... onl:o. ·\ 1.,,11I1 ~ ( II to 10 i" ,·I>1~i ,·c) . 
T erm inals: S.,ldl·r;"t.:: 111,(:" !"Ire I,,·.wi\k'd. 
Mo un t ing : illlefl 'h'''' IO:<':lhle (m,(:o,)l/t for /<\\'it., ·" ~ t.or)~) 
with T rl'P, 510 (bCC 1>"1.(C :n), A {.~)tllhiuIl1iv" <li,,1 plale 
and (irillinlt Lc"'pble is furuis!.{.'(!. ~ l : .. ·hill~· ~cre,,"s for 
!"Ilta <'hiOJ,(: tho dc"'''!cs to tl. )),",,·1 :lr" ~lllll,li,"-I. 
D im e n sio n s; D i:ltll(>lcr. :jl ~ 1""1"._: <lI' I'lh behi,,\! ].laud . 

;::; ;" "ll e.~. (\I'cr_:III; ~I,nfL di'''""ler. ?i iucl ,. 
Net We ight: i 'JUll<,()~, 

T !IIIO Tn/nl ~~TBlep CQ,l a Word " rice 
668-A 1 o hm 0 .1 ohm t: \ 111.£ 
668-8 10 ohms 1 ohm G.\l1.Y 
668-C 100 ohms 10 ohms G"' I.OI' 
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$ 14.50 
17.50 
17.50 
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RESISTORS 

TYPE 1450 DECADE ATTENUATOR 

USES: The TnE I.-V)() Decade Attf'lluatOJ' is 
uSI'ful in powcr~levcl IHcasUI'clIlculs. tr;ms­
mi$':!ioll-efli c.icllcy lc~t~-:. aud in ga in or lo...,;,s 
m CaSll r c nl{'lllis Uti tran:-;rOl'llll' fS. filters, :Impli­
licl's and similar equipment. I t. C':lIl a lsu be 
ul'icd as tl !Juwcr-Je\'cl ('I mlrul in cin.:uiLs not, 
Cllu ippcll with other volume cunt rols. 

DESCRIPTION: T he TY1'~; J.t50 DCC:Hlc Atlen~ 
U!LtOI' is nn :1s,"'cmlJiy of t wo (II' t.hree TYI'E 829 
DC(;~l(lc At.leLlll:l-tol' L: nits lUuunltx] on a single 
panel :lIId 1I0It:'<cd in 1\ meta l l':lh int!1. Each 
dct:adc has clonn po;;ilions, 0 to 10 indusivc, 
so t he dt'cndc:> o\·cdap. 

FEATURES: ~ A wide ran~c of nl.Lt'IlU;l Lion 
",liuos is po:;,.,ib1c in small :i \ l'p oS. 
io- The :l(;ClII':H'\' of t he ho~('s is m:liHl aincd 
cven at low maio fr('qlU'llcics. 
+- J)pc.u lc-t.ypc s\\,i U·ltcs ma!.:!..' t he hoxes ('Ull ­

vcnilmL lo lise. T here :l.rc no stops on the 0. 1-
and l-db-pcr-sll'p det:!ldc::I . f;u'ilit:lli l1 ~ quick 
rt ~tU 1'll from fu ll to ZCI'O aLlcnu at,ion when 
mak ing .H lj llsl nwlll s. 
+- HOLl} T-l."pc sc!l'iions and halaJH:I:t I-lI 81'C­
Lions arc tn·ailahlc. 
+- Au clL'hed plate is nll:u'hed tn the casc, 
ind i<:ati ng misll l:ll ch loss (or lerminatiuns 
ot hcl' t han (;00 ohms. 

SPECIFICATIONS 
Atte nuation Range : 110 or III decib(l\~ in ltU!IIS uf I 
or 0.1 dc,·il lCl. r('._,>t,t:t h ·,'ly. 
Terminal I mpeda nce: GOU nh",~ in <Jitl,," d ire'· l ioll . 
An I'I('htotl pla te 0" the 1'(. hi" 'Jt i "Jk(lt~ I.he "d"IOI.lch 
1001II [or ot her t hun ~'()O-ollill eir<·lIit~. 

Accuracy : E~. ch iudh'idllal n·,i"1,,r ill ",ljll~lNI withiu 
±O.15"; of il;! e6f'reeL ""Iue. T I,e low.fr"' lllclle.\· error in 
:l1t<!nUl!.lion i. I.~ ..... t),,-IU vI"" 0.00..1:1 (I], ( II.\). 1).(101 dh 
(T ,\), u.U12 dh ( lin) . fir U.Ul.lli <II; (Til } J: 1):;?5f'~ of the 
i",.Ii.::<l t,<1 d b \'alll,', Wo\·id .... 1 the fllle'I\Ll\lt)r is leru,inntoo 
h.l' tI I>IIre r..;;i.~ t "",·" of Gun ohm .... Whcn l)rVllerly termi­
' ''lll,<l, III\> illl'lIl i'''pefl:m.,-c i$ tiI~1 ± 3 oIH" ~. 
Freq uen cy Discrimi nation: l.ellS lJUIll ± I% of the 
illdi<·,.l cd \'"hw tit frl'(rlleucie8 helow 200 k(, . 
Max imunl Inpu t Powe r : DN (:rr ni",~ 1 I'.\' thil hi~hc~t 
\,,,h,p.;t de,':u lo i ll ,-J r.'lIit. 111 gcnonl l, 1 "'fH~, See ~ i ..::eific:!.· 

tio,, ~ for 'I'YI'~: 81!J U"its, 

Switches: !-it'll Tn',: R::m. SI"P~ l\rc pro\' idcd on t hC' 
hiJ,l:hest de.:nol .... oilly (10 d n 1)0)1' ~tf!II ) . 

Mo un ting: The d C',."de lInjl~ are n,,)unle<i (m :111 :'I 1" ",i­
lIU1n Im nel in a u",tal ,.abinel,. En.:!. rlcl':lde i ~ ;udi\·id""l1.,· 
~l lieldf!{I , :tII,] all :;hielll<i nre I:OII"C/'I(·d Itt the il:1uel :u«1 
thl' "G" ' (·r,,, i, !! ... I!eh.,··rack '''ollnlin" i ~ :!.\·"ii:thle 0/, 

51Jef'ia l orll"r:u :'In additional e!mrlle, See I,.i ~'(! Ii~L ",",U\\·. 
T ermi nals: JudHOI) bindi"t: 1)011.<1" wil h U·i"ch SI)f\t:iut:: 
(;(),n" .. 'II' ter", ;,,,.1 u i T un; ' " gruII"(]N\ \0 ch:lAAi~: COUl I,lt)" 
terminl\l of fI Ullil$ nOL grOllllded: Ilrullnd termj",,1 
lirodtk"<l. 
Dimensions: H 50-IH alld JoI.)O..T:\. 10 x 5%, x 11~ 
;"d)(l~, l,) \w.:,II; 1·150-1I 1l and 1"!',O-TB. 12 II: .'i ~1 x 12M 
i llehe~, I) \' er.,,11. 

Net We ight : 1·1{,()-ItA, II Y.I' jIOu!U,b: "100-'1' .\. l oa4 
poulld ~: 1450· 111.\, 15Y.1' 1)011",18: H 50-1'B. 1 '111 Imll!ld~. 

7'/I/1f; U(lniJfJ hll~IWII~e 'J·!Jp.~I~ C,~u 1i'llrrl " riu 

1450- HA 110 db in s te ps of 1 db 600 ohmITBalanced-H N~:T\\'O IHOIAT $270.00 
1450-TA 110db inste ps ofldb 600 ohms T "a:1'WOI("T, .. ~1 190.00 
1450-HB 111 d b in steps of 0 .1 db . 600 ohms Balanced-H NE1'WOBKIl t.; U 395.00 
1450-TB 111 db ins te ps of O. l db . 6000hms I T N~~TWOB"TUH 275.00 
Fur relay r:lck 1II0Ulllillj!: {Ifl.illclr ) add $ to.lXl lo abm'C priCtlii :ult l add n. to ty pc !lumber (Tnt: 1-150·11.\ 1( . 

for e.:«lunp]c). 

TYPE 829 DECADE ATTENUATOR UNITS 
USES: T hese de(':\rlc uuil s hnn' he~n designed 
ns cUII\'cuienl, ~lllenU:ttors which C:111 be hui lt 
into "p('('I;h circu ilS, l'c('nn l in~ channels or 
otlt er eq uipmen t. where definitcly known 
lUnOllfllS (If at tclluation arc rl!quil·cd. T hey 
provide, for ~\Il('nua , ion. 11,(' :Hlnlol!lIC of 
t\( 'eade rc!,! ist01';; for rC'sista r1f'e. The lapcred 
uni ts 111'1" IIseful fIJ I' t 'h:t l1 ~illg impedance 
le\'c!:; ciLhcr up 01' dowlI . 

DESCRIPTION: The n·sistor,.; l1 sC'd in cut:h dcc­
ade are moun ted in comp:trt.mc lt t.~ in a cast 

aluminum hnu . ..,: ing, wlil eh is completely 
8hirkk'(l bv lhe :Hldit,ion of nlumi nulll covers. 
E:t('h del'ado consists of four p;l(ls s('rics­
connct.'ll!d by c:lm-opcrfLt.cd ~\\'il l·hcs . ,l lTllnged 
Wil,1I IlHsilivc dl'tl·nl. .... . \\1 (':.tillS a rc mOll nt,(.'(1 
on a ('on t rul sha ft which is provided with 
b~I \11 ~':lI·i nl!s . I(al·h p:td is completely , .. lti«,ldcd. 
and a ~h icld is illtf'l'pos('d I:H:I Wf'('ll lllf' input 
nnd Olltllll L clcment " of c~\I'h p:ld. 

FEA TURES: ~ At·t'ur:llf'ly known al.tf' IItI:l I IUn 
over a \\'ido freqltency range is possihle be-
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pause of carefu l shield ing. t he t;oLl ... truction of 
the rc ... i:-il:lUcc (:a nis, and the usc of capaci­
Law'('- ('omp{:n~;lt.inll. 
+- Dl'l·:tdc-ty pc $\\'itehf!s \\'hi{'h C:t ll hc !lrr::mged 
for con li lill lJ llS I'otation make the Tn'., 82£1 
Decade At.tcllualor Cnit vcry convcnicnL to 
U>'C. 
+- Tapl't'cd uni ts for cha ngill~ 
ienl l ~ arc also :waibhle in but.h 
nnCI'd-H Iscd.ilUlS. 

imped ance 
Tam! bal-

S PECIFICATIONS 
Attenuation Range: Thr~(l <iikadc r:lnl:e~ IIrll li ~ted in 
lhe pri ,·t! tahlc beh),,·. T he t wo tat)Croo lIn't ,;. T,' ~~: ~ 
S ~>t)-HT ,U! tl S::!9-TT . int r ... l'll'(l rUl ('~ :Il'I . in~erlion loS/; • 
. ,~ fol1ow~: 

~l:t t "hi"ll" H:lIiu t"'~(~~l t~=11~i~~~ul lUa:::~~ !1",3~~1 
Altemmlio" . .. ~~h 12,lh 1:",,'11> 17Li" t W o 

Characteristic Impeda nce: firM) 01", ." hm.lo .Iircet j..,,,.~ 

'·"'(·~I' T (or tlo(' t"p{·r ..... 1 ""it.-.. whid\ aTe GUO "hm~ ill (OlIll 
(i in"·ti",, n",! ,·ither :1Il. ,'in. 71i . 1:;1). (IT 600 0,111"" in the 
utltcr .Iir l .... 'io" Iu ,..,· ... or""">t\" le rnitr()l,ho"e~ . r,on.,i~.1 
line". hh:h·liddity telc·"hunc lil1<'s, etc. Either elld (,"" be 
"",d :L,~ illl'LlL 
Accuracy: J.: "ch ill(li,.k luul T!'~i~w r i~ flcij"$l l-<l wi ~hin 
±O.2;)~~ <Ii il~ eurreCt v"lue. T he low f,,,queur·.,· error ill 
"1t<'IIU"liuII is Ie"" lhan Illu~ U.002 d h (1' lIe<:!Id ... ~) ur 
(U MJ.I dh ( 11 d~<,,. .!esJ =l.. U.2''''';'' "f llH~ i".-li('",,·d dh v"lue, 
p,nvidl'tl tll~ u"i t i~ I",,,dlla ted I,." lhe "",,,i,,(.! \"a l u ~ of 
purc 1·(·Si~I""".~ . 1"'I'(-d,\I",:" umtchi"ll" withi" ±U.'-,% ,,·ill 
<,xis1. 
Ma~ imum Voltage : Ih . ..;o:, l o11 1_w"ll dis.";;]!l'l iuu in lilly 
~i"glc rlisi$lo)r, tI,e ",,,~i"IUUl 1{:>'lb v"lu(Os of i"IJUt ,·olt3.ge 
"rr ,,~ f"1\,,w~: 

i.oaLi HIl~i~ t::I1l"'c 

'1' \"1'1:: 82!1-TA 
T Yf'I: S:.!\I·TII 
T\"p~: 82\1-'1'<; 
Tn.: 8::!!)- IIA 
'1" \." 10: 1'2\1-1113 
Tn.: l';2'J-HC 

Illput 11 "[,>CLi"nee 

:HJ !! 
5U 
75 

1[00 
[iUO 

(.00 !! • 0 

117 \'o!t~ II ·l v(]h,~ 3.S \, 01,1>' 
4(; 
2.-'. 
f;:I* 
:~:.! * 

1:$· 

T\"I't: S:.!!!-TT 

5.!1 Vf.IL~ 
7.,1 
!I.U 

1:1.4 
25 

3 !) 

2[0 
lS(l$ 

2S* 
IS" 

11.7 
2[0 

2.Ej· 
8.:1· 
'S" 

'I'Y f'.~ 8 :.!\l- IIT 

4 . 1 '·(l lls. 
5.:.! * 
G.4* 
9.';''" 

17.5* 

Frequency Discrimination: I.I'SII th"" ± I% of thc 
i,.ditu t,·!! ,·"Iuc, 

,H I :\1<: ("I' the T A. TH. find T C u"i L~. 
:\1 :!OO-50(J I,,· (ur dill 11 A. liB. IH·. T T . amI li T u"it,;. 

Type of Section: 1.\olh h .... I:", l·{.'u-lIll.1l1l 'l'-tnle >If!ctio ll>l 
,.rt) ,l\':lihhl", 

_ "/' !Jp.! RUIl/IC 

829-HA 1 db in s teps of 0.1 db . 
829- HB 10 db in s te ps of 1 db 
829 - HC 100 db in steps of 10 db ·1 829-HT (See Specifl cations above) 
829-fA 1 d b in s te ps of 0.1 db . 
829-T8 10 db in s teps of 1 db . 
829-TC 100 db in steps of 10 d b 
829-TT (See Specifi catio ns above) .. ·1 

RESISTORS 

(L eI!) '1'\"1' ': S2!J- flT D,~c :"l c .\lle",,,, tuf Uni~ It'' L)~red 

ll1vucl). ""d ViU"I) IYI,i",,1 i"'('rll,;l tJo";o;truclioll of the 
Tn.: I>:.!~l I.Jo.."':lulc ,\ ~h'lIIml0r l.;ui lS. 

Type of Winding: All r(' ."i ~ t,..n~1' cl e"hlllt~ u>e AWlun­
I'crry WiIUlilll-:'; ex~(!pl I,he shunl r:lc" n'l'H.~ (]f 8:.!!) It"A "lid 
SZ9_T A. whid . :ore ""i/i!:.r ,·.d i",J rk,,1 w;mJiIlIl:". Hl!si"l<Jr~ 
"r(! ('"puci t·"llf" .. \·<;o", pen.~"tc.J in ti le TA. TB "nd T G 
\l"it_~. COUl"en ~r, ti ()" is impml"1 ic:t \ in Ii -typc unit~ . 

Switches: C~"" -I.\ · L)C s ,,"i~clle.~ nrf' II :«-..! WillI I.wc!\,(! pn:.i ­
liolls oo\'crill l; 3W'. T hf' dial.. arc llUlldJo.'red frolll "0" 10 
'. \0'. iuc!u.<i"e (C~"'CIJt 011 l:tl...,r ... ~1 1110'-1.-\ ..;) "",J tit" I wcl flh 
,",uill1 i~ also rOl\mw" .... 1 tu ·'0." No ~tol '." ;IT<;; PT'J" i<iNI in 
tl", swi l,.j, '''''ch,mi"m to pTCI'cut <:o lllplote r",t.ati')II, h"t 
IIp:tcers. whid , arc IlrOl·j,I .·,I. Cl'U 1'1<', 1I~'...j limIer t he 
mU1\lIli"o: scrcw.~ U'> :.tJl ,IS s t ol)~ (ur the knuh. 
Terminals: Exterunl ill"lI~ nurl nut [mt "ol(\(:rilljC \.(Or ­
min"L~ 0" ot>p<)~it" "".t.,: <....:>""""" l<;r",i""l of T ,," it,~ 
grouucll..! tu Ch"Mis; eUI""'o" tcrmin,,1 of II Ilnil:S nut 
grounded. 

Mounting: T ho re~i" t ors flni! ~witch\"$ :ir(: hou,#'d in 
COlllll"r tmOI1I.1 of I\U " lw"i,ulln ":"'I illj.(. ",hid, i~ e",·IO>Il.'d 
Jj~. "Iu ,,,illum ,·()'·cr~, .\ dbl ""t! kn..," '''·c f U T "i ~h. ·d. 1",,1 
dec~d l>i! "'''.I' be 1'",,(:\ H,oun1cd froUl 01", ('lid b.1' tit ",,, 
"'0\1111;"1: s..,r ,·"'~ which lire "n)\·j(\",1. 
Di mensio ns: 3,K '" :I ! ~ juc ile..:>. eXI.cndilll;( tiN i"ehl·.~ 
I.>ch i"d l,aue1. 

Net Wei ght: :1J.i 1''' 'IIah. 

T ype Q/ &dim, CQ/lc LV", .. I Price 

Balanced-H 'n: :S UT Oli Ii AG $1 25.00 
Balanced - H '1'Jo::SljTOllH UD 125.00 
Balanced-H TE:S U'I'OHIT\C 12 5,00 
Balanced-H l'EN U'I'nIlII U'1' 125.00 

T T ~:NU'l'on'J'A tl 85_00 
T TEN UTonTU» 8 5.00 
T T t:N Ul"ORT1C 85.00 
T 'l"EN UTOllTOT 75.00 
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RESISTORS 

TYPE 654-A DECADE VOLTAGE DIVIDER 

USES: 'I'll " TYI' E I;.J·I-A l)e(':l lh~ Vollage 
Di"ider will i<llppl.v ex-ad v ult :l)!l' falio.'S he­
I ween U.OO land 1.000 in st('p.~ of 0 .00 1 and iti 

useful U l l Illt ~ input. of amplillCI':-; :Hld ::; ilnil ar 
hi~h-imr)(xb nt:c !.:i n 'uil .. Oj fo r t'('<iu ci ng lhe input 
,-ullage by t\ d efi nitely know n ratio, which ca ll 
be vmied in vcry s.mall ,<; 1 ep:s. 

DESCRIPTION: Thi'i ill:-:tl'Lulll'lll is ('qlli\':lI£'l1i 
to a p l.1 il' of TYPE 1-1-:32 De<;,ldc Hcsi:-:tol"l-i \:t)ll­
Ilcct.Cf I in ::;eric:,: aIllI so manipulated Ih,'t\ :\,.: 
rC8i:sb ncc is laken ou t, (If 0110 hox it ioS added 
to I,he [Jlher [0 maintain d lC lul'al rcsis1:l ncc 
con:-J l am Ht JO,OUU ,,11 m::;. Thi :; 1\('11011 i:-; lIe­
cOlllplisht'd lJ," [,,:.;j ng five THE ,-d O ])CI:I1UC­
HC:oJistance l ' ni!..,., t, WtJ of which arc l 'OIlIl C(;tcd 
k ICk- lo- hllt !;: t il \.\\'o simi lar unit.s by mC!l.1l1'i 
of a chain drivc. 

FEATURES: ~ 1000 dirfc r('nt ratioi'i fmm 0.001 
Lo 1.000, each one knl)wll within ± O.I %. 
~ Com;tanL inpm rcsiSI:lIlce. 
... Xeg[igib[c t,hcnnal cmf LO copper. 

SPECIFICATIONS 
Voltage Ra tio Ra nge : 0.001 LO 1.000 ill ~t" I}'1 of 0.001. 
Acc uracy: .LO ,I '~' ",' I.NI(:f. 
Frequ en cy Ch a rac t e ristics: If 11,1' ext " f",,1 '~:'I"Wil<l '''~ 
",Iii"I, i~ pl, ... ed ''''ro .... , till> nul plIl l"rl"i ll"l ~ iN Ie." l.h:1lI 
:1U #,,,f. 11 ... r ... ~I"elL .. ·y error i~ I.· ..... 11':Oll u. l% f"r "II frc· 
'1111'1II'il'~ IIel .. w IU ke. 
I n pu t Impedance : In.OIlIl "Iu,, ~. Thi~ ,·:.h". i::! ('Il,.:m ... -<I 
"" 110,· 1~""·1. 
Interna l Output I mpedance: ICJ oh",~ to 10.000 ul" "s, 
Le .• 1lI. III M' lir,,(:'; 110" \-011:'1:''': r (lIro ;(llli" l;. FOf" ra!('''' 
'''·'·U'''''.\·. 1",,,1 i"'I .... ·<I"".·,, "","t he l\I 1t·a..1 JUOO tillles 
11 ,(0 i"I,·,'",, 1 '''''I'UI iIlIPl-d:'UL"C. 
Ma ximum Inpu t Voltage: :1:.10 \"ull~ for n ·IO~ Cemi­
':f,,\1,· lCl"lwr:<lurc ri",-, . Thi :'l \·,. I"c i. (0111;,,1\',-<1 /111 !.I,e 

1'''''''1. 
Te m pera t ure Coeffic ient: LI'.-III IIillil :i:; U.OO:t% I)et 
.I"ltr'·" ( ·r,lII il':f"d (· al ,,,.nn:"!1 rn"", 11:!1I IJI:r:ttlire. 
T erminals: .Iark-top hiltdil1~ 1111;0111 :In' lHUvi tlcd, Ult 
" I""dnfd x.I_;",·h ~I""''''I:_ T hl' "hid(1 i~ ,·{)Hn..,,·tl,<1 10 one 
h'roui",,1 of Il()lh inIJut a",1 OUll)lIt ..... hi,.." ill m,u k ... -.d G, 

6S4- A I Decade Vo ltage Divid er . . 

TYPE 663 
RESISTOR 

USES: The TYI' ~: ,;, ;3 HI':-:islm'S :J.I'C dc."igncd lO 
have all :H'('ur:liely kno\\' 11 impcdall(:c at. high 
freqlH' lH' il':-<, Th('y :lrc 11:-«'1'111 ;\1< slandard rc­
:sistoI':; fur the I'C,;- i .sI:lIll'C-\'al'iatio ll melh()f[ or 
impcdance m C:t:mn'I1It '1l1 at rad iI I frcIlllcllcies, 
:IS cil'C"lIil clement s in bl'idg('." Ulul similar 
CI ]11ipmCIl t . :-IS term ilia t ing n: ... i"l III'S for ma tch-
illl-!; radio-rrcqll cll<".Y ImllSlIIi ...... ioll lim·,.: :l1ld, 
){rllcnt lly. as lo\\'- resisl:lncc standards ill high­
rrf'qllrllCY:lpplicatiulls. 

Mo unt ing : Alumillu,u paue1 nnd HI,ield,-<1 "' 11 11I1I~ c"hi, 
tiel. 
Oim en.io n5: Punel. (ll'ngt.h} 1:\ x (width) 7 irH"hl'~. Cah· 
ino:l, ("~).Ilh ) loM' inches. oyer-all 
Ne t Weig h t: S IK/llnds. 

.\H .\C:K $105.00 

DESCRIPTION: A slmigh L picce uf rcsisl,:llll'C 
\\'il'(: j,.. so[d(!I"<'l\ t o L\\'O fl tl l me tal plall'S, \\'11il,11 
;tn' 1ll0tll)\(:d do~e togOI !tN on a strip of 
inl'iui(lti ng mat('rial. :\ thin picI'c of mi t·" 
jn . ..:ubtcs lila \\'ir(~ from Ihr p[:I1 ('" . ('X('I' p t HI 
tlie :'iuldercd cnd,... T [Ii,; a:-<:-<elll IJI.\· i.s l'iJ.\"idly 
j·l:lmpcd toget her \\' il II n lOp piccc of in:-J U­
Iating matcri~L 

FEATURES: +- Very small rc.sidual in tlu ct~mce, 
~ i:ikiu elrcet. i" kept. :H a minimum, nnd :1 

\'alliO of vT:7] is m:1illlai lluu i1ttll minimii;(' ." 
lohc I'c1:i id ll HI re:u:Lancc a s \\'ell as 1'l'.·;i."1 ;111('C 

1:11:lng<! \\'il h frC(IIlcney . 
~ Power d issip:nion is gl'cntly aided hy tltl' 
t.ermiual fins. 
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R ES IST O RS 

S P E C IFICATION S 
Ac(;uraey : ,\11 "nil ~ <Lrc :ldju~tMl will,;" ± I %. 
Resid\lal Inductance: ~cc labln helol\'. 
Skin Effect: I.e~~ Ill,,,, trio below ,',0 ;\ 1.:. 
Tem perature Coeffic ient : !.p*, lI UUl .± IJ.I,)O:!% vcr 
,1,,).:<1,'.· Ccutil!:r",lc. 
Max imum Current: ~ce I:,hl(, lid,,\\". 
T erm inals : TI,e [h I ,,,,',nl 1'1" , ... .; tu whkh (h ... ro~i ~ lnncc 

"ire iti :1I1:II,:h, .. 1 :He II .·~I :l ~ lNminab. :1IId nrc hll th 
,,1<)11 ... <1 :m,1 drilll~1 iM ,.,.ind, ~p'WiHI:. 

(.·11 r;r/!,t ) H:uin of (·tre"''''(l N'~bt:Il"'(' , '''al Nlui" " t""t 
>;cri(o ~ rC;"'\(1",, .... 1,<) d·,' r<..'.· i~I" "CI' .... !I1m" frt' tHC1WY. for 1 hll 
T\ PI: lili:.l B ,",i."0r, ,,".1111111.'(1 % j,wh "Ii'.n , " 1.I , jUt;!. 
,uell,1 IlILlid . I 'flC 1,'11,1 Wall :,:f()l l l1d(,.~! to II, ... 1,,, ",1,'1 . :u,,1 thll 
,,,,,,1 '·"I.:t.-il!ulO'c :l1'l'ro.~i" lfllc, 1 the r:"I'I.'r I, il!h n .[OIe of 
,; .. -, I'~f. ",lokh I"(mld l"In:: Il('cII rcdun"[ if !. lu",-\'''V:''';-

'''"Nl IIU)IImin:: werc 11""'1. 

Di men sions: ( J..clIl! llo) 21 i" (witillo , I V! illl·h(>~. Q,·cr· 
i\lllo(>j~lo\ % iuch . Net We ight : 2 U""CC.!I. 

I "d,wl,,,,,·,' ( '''fr,,,1 ,,, 
.!fu ... illl" '" 
. l lln,,.,,{.fc 

/)i~~ ;J"'I;I>" /(,·~ifl''',,·<· i" .. L III /'Lrq f loC 
'1' [11" ill Ol>IIM --,,-,--,--- 1-1 .If i<·"'I'r.O"""e' ___ -"W· C Nix. ill 1l'uU"' __ , cC"":"" O-'''C'"O"OC' _ , _-oI':',,:iCC 

O.IMIlOi, L I :': .0 " .IXIt' $8.50 
663-8 2 U.!l1:1 1.0 2 .1 1 ",,"1',' 8.S0 
663 · C 5 11.01,:0 II.';' I:!;:' ,', 'ITY 8.50 
663-0 10 II,!):!\} 11.:1,', I.:!:! "~;I> ", 8.50 
663-E 2 0 1I.\l:f:.! 11.2 .... OJ 1'~:S \l. 8.50 
66 3- F 50 U.I):\.I h.1 .[)I) ,.,:" .. ". 8 .50 
663-G 100 0.0:\') rUjij .36 I'I;WY 8. 50 

TYPE 500 
RES I ST O R 

USES : T hc TYI'~: ,300 H(:si.'iLOI' .... lII'l! parlil:u lul'ly 
rC( 'om mC lllled :1'" rc:; il'J larl('C .'it:l lldanl. ... fo r 11,.;C 
in impcd a ut.:c bridge." anll :l:; ;o;e(:l)llll al·~· :'land­
:In.l:; fu r Iaho!':I!!) !',)' usc. The pl ug-I.vpc wrmi-

!la ls make tlte lll n :.ld ily ilLlcl'cha nge:l1,]c ill 
e:-.:pcrinw lllal CqUip lHCllI, :jere\\' lerm inal-; flrc 
al.,;o ~l l l , pl it'( I 1'01' Il lfl l'e penna Ilcn l i IbRa lla loin,,:;. 

DESCRIPTION: Th i .... 1'('. ... i.'iLIIl' i:, a n aceurat-e ly 
adj us ted rt',-:i . ..,; I:I Ili'C \:. lrd, ~t~aled i ll a phenolil: 
ca~e III c:-.:cludl' 11IUistl ll'( ' ;tlld to p rm'idc jlro­
tet;lio n from mcc il :mic':d da lll:q; (;. 

FEATUR ES: + CoU\'('niclI l a nd accura te. 
~ X cgligi hl c the rmal em f 10 (·uppe r. 
+ Low tClIlpcr.ltUl'C cncflic'il' ll l of n ',.. istnncc . 
.. Dxcel len I ], igll-f ret IUCnc'Y chal'al:lc ri;':1 ie5. 

SPECI F ICAT I ON S 
Accuracy of Adjustment: ::!:O.lJ.jr'o a t tIll' "'rt"i,,:d~, 
• ·~ .·t·l'l. for tim I ..... hm tmi , . w[,i"I, i ~ >l.lj".,INI wjth;" 
::t I l. I '/Ie;. 
Frequency Cha racterist ics: ::;ill,ilar to (!orR;<.! of Ihe 
Tn',; :,10 Uo.;adf'-IIl"i." ,,,,,.,' Iin;l" f'l t' rc~i~I,,,wc \':IL,,<'o' 
UI ' tn lillO vl"",,-; 50111 ,·",10,,( I .... u(!r fOlr higher rcs i.'l:ull''''~ , 
ht.OC'Hl-t't' ,,( d,e rel,n ively sm,.11 ~hunt c,.pm:it:u,,* uf au 
i:;ol:II,(l(1 rc..";tiH>r. 

Maximum Power and Current : ,\ 11 111,;1:\ ",ill d; ... ,i l);HC 
ullo: WHII ror :1 j('U\ll(>rutun' r i;;." of '10° C C" I; )!!'"dOl. T h<: 
,·:oI,,~' uf I·UH(·"t for lhi~ ri$t i..; .:i\'c" in t ill' lahk hduw 
,,,,, I i$ (·ngranxl on o:ad, unil. . 

Temperature Coefficient : I.<!-"'! than ± tJ.fIIJ:! tyo I~f 
o('t::rec (,,'lIIi)!r:ld, ' HI uvr,,,, oi r\)ur" lCluJ) .. :r'lll1fl' . 
Type of Wi n d in g ; L" . .,." lit"" :!IJ() oJh",:, . . \ .,·rl,,,, · Pcrr.l' ; 
zou 01 "" .• :",,1 Iti ':["'r, lI"itil;;r on Iloill mil-a ""nk 
Term inals: B<tlh h'nooi,,:!1 .o;o.: n·"·~ ""d 1,I"g~ un' ~' IJ'" 
"li".1. L .. ·!o Ic r,"i",,1 ,Iud is n~~.'·,~,1 " _'" j:LI·k '" "1'0.:011" 

1I""I,, ,c:l Iring. :;1:""l:.nl ~ l-jll<'h " I"",i"~ j" tI :-c< l. 
Mou nti ng: II!:td. molde,,1 I'hfll,oli~ ,."...:! . .;,·nl,,,1 wi, h high­
I"chinl:"-poil,r, \\';tx. T ,,'u ",0tlllli"l) [",1"$ nrc prodti(',1. 
~I,,,('('!(I ~ ~1 11"'t.<:~ . f"r -:-"0. It; drill. 
Oimem.ions : ( 1.""t;lh) 23{ X (\,jdth) H~ i"c!,,·~. Q,'cr­
:tl L 11I~i"It I , ('s..t,,~i"(· .. i pt'IJ.:', I i,,('II. 
Net Weig ht: :! '''OlCe, •• 

'/'!IJ>C f( ~i~lu ,,,,~ ill ()""'~ .11" .... """" 1'''N,·,tl (.' .... /. lI'"rd ,'ri<.'(. ----- ----- ---- -------
500-A Lli :1 "t~~I"" , ·UlU" 54.00 
500_8 ,. 

:110 '"" Ut:;;ISTI't~~" 4.00 
500.K 2. :!:!" Ina It t;'<I"" I'I'II . '1 4 .00 
500. C ,. 1,IIIum U.;>!I ~ 'r"'lI1ll 4 .0 0 
500-0 , .. 10\) "", nr:."'ISTl'm,,' 4.0 0 
50 0- E 2 • • iu 11) :0 111:"1"'1'(. '111. 4.0 0 
500 - F , .. .\.? n .... I. t::'1 WI'f ",,,'r -4,00 
500-G ••• 41 1 ''''\ "I:" ,;;'n:<,,,,, 4.00 
50 0- H 1000 ;)11 "'" In:.sI"T",·~rx 4 .00 
50 0.l 2000 :!:! ''':' UI:S':;TIlt:l,l. 4 .0 0 
500.M 500 0 ,,' '"'' 1I,:.~I;;l'l'II ' t; 4.00 
500. J 10,000 10 II'" 'It;>; ' ~'J':UU,'' 4.0 0 
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RESISTORS 

RHEOSTATS AND VOLTAGE DIVIDERS 

V:lriablc rC::Iis t.l)rs lI ud ,·ulta .. rc dh' idcl'$ a re 
useful in as:mmhling cx pcrimclli :l ] C(luipmen t 
where lube \'uJta)!;c.s lUl l! circui t element s [I,m 
to be v:ll'ictl 11111 il t be !inal d('si~n II; ohta ined. 
In st;mdard eq uipment, S Udl :1;< useillat Drs, 
b l'id,l!(·S. test. Cll u ipllIcnt. :Ind indus trial in,,;lru­
ment s, m:1I1Y mflllllfnClurers find Ceneral 
Hadin rhco"t:,t:'l cxtl'cmeh' lIi';chd ns filament­
and platl'-,"llppl." l :olll ["tJ"]:-, nul Pllt coni mis, 
brid ge arm~ , :llId as p:ll'l:.:of nhlll )!< t nn," in"t rn-

men t where ,'ariahlo resislances are needed. 
Unil!:; wi th sp('I-ial resil'!t!lJH'c "ulllc.;; 01' loler­
ances can be made to order. In addition to the 
ordinnl')" ii ncM mudels, certai n tapered uni t..s 
of both the stl":\ighL aud IUI-!;:lI'i thm ic ty pe ('nn 
he made to l"nt.isfy pa rtit'ulal' rcqui l·cment,..:. 

The rp:':lisllllwe wire iii wUll ud un ,1 slrip of 
lincll- or Il.vl on- rt 'i nfclrccd p llcllulit: insul:1l.i llg 
materia l. wbich ili 11\(' 11 ben t, a round and fas­
tened 10 I"hc molc!pd snpPo1"Li ng form. 

Wiros are wou nd as ('.l ()~ely :H:. pf)ssiblc il.1 
(m lr'!" III ,L\:1-'1, t.he t"nax iltlll!ll I"llim ber of turn,.., 
and he'lIt·f' maximum finc rH:ss of I-iCI.1 ing for a 
gi" on resistllnce. 

Sltafts art' !mpplied in phenoli t: or stltinlc:>-; 
steel , dopending upO lI l.hc model. The phenolic 
material iI'S cho:';C1I 10 havc n hi;;h degree ()f 

surftu'e hnnlneAA. All shaft;o; fi re cenlm·I(!.,;.-; 
gruund. Shafts tum in accll ralply machined 
brass hushillb'"S whit,lt 111'0 moldt.'ti into I.he 
phenoli c form. Consl l"l lt"t ion is so nlTan)!;Ct I 
thlil lhe shaft. may ox tend through either or 
both ends uf the rheosl:.ll. 

All models arc providcd wit h mounting 
holes nml Wilh lermina- Is whic·h connect 10 
both ends of the windinJ!: ano to I he cnntllcl, 
a nn. Thi s ann is in con1i nliulis t:0I1I :wt wilh 
t he winding, :lI1d t here is no " otl'" pusi1inll. 

General R:Hiio rheostats :I n<l voltag(~ di~ 
vidcr . ..: a re man ufadured ill five basic Ilh.H.lpls 
uuder s{!\'cml dilfo l"cnt 1,.\'Pl:s of c·on.o;trtlCI.inll. 
The essc'llli:!1 f('Hl mel"> of cach j,'yJlC~ of desi ):!:n 
f\. l·(' listed bc'low. 

GENERAL SPECIFICATIONS 

Accuracy: .\11 W I>C~ "r<! " ' '',110,1 10 "II ",·,-"r".!,'· or ...i:5f'Q 
of lIn' n"",illl,1 IIIIUilllUlli-r",i",tn ,.,1 ,·"Iuf'.' li ._If'<1. 
Maximum Current : The n".xiI1lUll1 {"lIrrl!UI i" the "" •• 
tf'IIl ",hi,'h will ",,"1Ut'<.' d,t· tlltl!<l 1.H'Wf't .Ii .,;"ip:ninn when 
"')\'oilll: .htou~h Ihe (oI,,;r\) wi", I;,,,,:. 'I'll;..; ""trCllt ,,1 ''''lld 
nOI he e'~"ef!<l .·d ill :tn.\ l'hrlioll of the wi",li"". 
T erm inals: Srrc'" lI'rmiTmls wifh linued ;;oldering IIIg;; 
:r..(' 11.0\·ide"\l Oil lIn modd:>.. 
Accessories: "n ""Klel" a tc ';IIIlI,lkd wit l. the ',,:~c{"S!'~.r>' 
:K'rc"'S anl\ nuh fnr mou"li,,~. a lemplate for I" . .-In$! ou~ 
the tlloumitll( hl'llC!!O. ",,,I J">l""·r·'~ 1 ..... k""h, 
Mounting : _\ 11 m ... I"I.~ ean he nn:tngeci for (';II.er ."hle 
or p~nel "","nl;"Io:. 

II" in-

,\ 
L , 
E 

" 

<':"''''I'"",i,i .... 

('ollller :-I1<:kel «·ol\M~lnU.n ) 

( 'O/'J )()r Kick,'1. 
~ it·kcl.( ·Im .. " >ill ",.1," ," 
~;,·kd..chr(J '";u''' (,,"" lifil ... l) 
(·llr(l,,,i<ll,, ... \lulI li"lI ,,. -1 rOil . 

I 

:1 

Dimensions : O\'l'r ... ,II .,;"I' ",,,I """I"I;I'!.: ";'''('n_i •• ,,~ a .... 
~I"'w" '''" the "ket("IH~.". 

Power Rating: In 110.., IlIhle lid",,' n'(, 1:;\',,11 .hc :'1l1,roxi· 
111:11,' l00,,"I'r ml;""" of tl,,, \·".i(lu~ """Il'I~ for" lell' I""r:.· 
tUN) ri5e of fro", r,.1 10 fin , 1o:'l(rec~ t 'ctllilo:mde for open 
shelf or panel mo"nlin~~. Wl,ell UU;l.:l nrc mOlloul{1 in 
cndOSl.-d SIl:l.Ce~, ftlil1:htl.,· higher 1<,,,,l'c'''''''c ri~c.s or wme­
wh"l redu"ed rntjnlUl afC to he expected. 

Wire; \'ariolll' kinll$; of ~i".:r.nt'(: wire :uc used on the 
';l:l"'.i:lrd models.. T heir el.arl'lI·.eriSli':II :1re li ~ t ed in the 
."hle Jx,lo\\, . 

Ohm. p. . 1""''''/1. / '.-..:1'. Th' ~ m,,1 £.111-' 
Circular "I H.'~i.'<lltn 

" .lI iI Foot U() If)(?r:) ( '''1'11('( 

:.!!H ±tU in It" -·j :lll \ .,. 
"" 1- 7 I U 

nit. +1 70 +t .-, 
... ()o + :?Il + , 
;;;00 + 70 
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RESISTORS 

TYPE 433 - A RHEOSTAT-POTENTIOMETER 

The V!'f." h\gh rc~i~H\lIel' (liOO.OOO ()hm~J of this 
r hl' ... ~tll!-I'Cl(c n!1nm(>\t~r i~ "",,10:. I'o.,..iblc h.I' the bT!;\'! 
(';''''''h) ... ill\llll)l fOTm. ( ''''"I(U"1 wit), ,I,.. wju,li"l! ill Itl:'HI,-. 
h.I' " ~1"'ci;tU.\' ("f",etl 1,110~I'hor-l'Tonz'-' hlufl l', .\ !iIlI'U­
l):lke!;t" "tnp I1rOll'(:'l~ the OUler .urinCf' of tlu,' wlI"JiuJ,: 
fro,,, uwr:hnrlk:.1 <lamu!!c. 

The T n'" 4:\:j.,\J I~ l'qu ipped "-;111,, ju.-lif,"ing 1I1<:,-h· 
'''''';-t" whirl. I'"n I"" "djll~loo in Il'r:I1~ o f W lw",,,u)Uc 
Bridge "U~:l.nr .. ml'!nl~ t .... ('1.I1I11>(,1I ... "l1t- fur ,>lUall \':lrl:1110n~ 
ill \\"Ife. '" 11.1 10 I)roduf'(' " """:lr re"I>H"'l"C n'ri:tlam. 

MiI~jmll 111 DisSi pation : 2:, W"ll~. 
Maximum Curren t: .. IIln. 
Winding Length : I ' I ~.I incl,es. 
Usef ll l Angle of Rotation: 3:ne 

'J'1II~ --re:: 
433- A SOQ,ooo !l. 
433· AJ 1 '1"., '>I' -1:\:1-.\ wi.h .IU·.If.\III.I1 \1, ... ·h:."j.lII\ 

Shaft: ~~.i l "·h 111If'" ... II!' . 
Knob : T'·I'.: 1\:\".-'1>-111. 
Wire: £ (,...~ ,,,I'k uudeT (;~n"'r:tl ~Ix.-,·; ficuti,on~ ). 

Net Weight: ' 1'1'1'1: I:\:j •. \ . 1~ ""'''','': TIn: ,j:n •. u. 
I I t I"''' '',] •. 
Approximate Number of Turn s: 1:111(1. 

(',,,/, C"C·'C"C"'--. __ f 'ri," 
$16.50 

22.00 
1.\,11".: 
,),1',: 1. 

T Y PE 3 7 1 AND T Y PE 214 

Type 371-A. Til ... r .... '-"u,,·,· W'T~ ,. "''''11,,1 """ I"'PII-
1,1,,,,,,,,,",· ~lrlIJ. wl,id, i .• ~'·'·l'rl·l~ "1:" "1, ... 1,,, ,I, ... ~I' I ,p.'rt. 
JUI: ("n". T ioe "0"1" .. , ",'", ;- :0 _1""';,,11)" fUTllwd ";"J:1c­
j,I''''I,hnr-l,n,,,)\,· 1,1: .. 1(' 11m, I,r.,\";,l,·, ~II'\!I>ll, :lIId til"" 
'~)m" .. , w;11o 110 .. ,'dJ:e o( Ihe win,jing. 

Type 371 -T . III t hi~ IInil ,hI: Te.i.l"uee form is "'lot.'TCU 
Iilll'"rl,· . .,0 Ihat the ,·"riutk.n o f ",;;,.1:,,1('1' with lingle nf 
r"t:.r ,oll iollowJl II ~t1L:lre lsw ( t he rt:ll'~l:"'c","'r\!t:lli<>n 

.lcrh·:.,i'·o'lt,,·r,''' ''".11 witll ... 1".-1."'1.0() r"'atioll ,./ ,I,.. k,,,,I' 
ill :1 IJ:",d"""'lI!lo~J lIII"' . 
Maximulll D issipat ion: "1' \".-.: :1',1-.\. I:, w:.II, I I:! 
w~ t' .' will. J,r""·'·'I1111 'H;I" : T\"I" ~ :;,1 -'I' . ~ "·au,,. 
Winding Length : H' .. ;",,1,1'''' 
Useful Angl e o f Rotation : :;(KF. 
Shaft: ' .I -i,,"), ~1~1I!1f' ..... ~lccl. 
Knob: T,' n I\:\":-:I'~~ 

Net Weight : $. ,,"lwell-
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RESISTO R S 

J/tlri ... "m J/ a.., imum .1ppr~ . 

TIIII" n, .in .. " .... (·"~r,.,lf 

371.A 1,000 I~ 1: • .'0 11111 

371·A, 2,000 \! fit} ''' '_ 
37t · A $,000 :, r,;, '"'' 

~371 . A 10 ,000 !~ :Hm:l 
- 371'A 20,000 II :N IIHI 

"371·A 50,000 :: 10 IIHI 
· 371.A 100,000 1/ " 11m 

. "371. T 10,000 !! 2:\111:1 

• ~"I'f>li, .. I,,·"h ,,, ... ,,.,,I .... "ulie 1'r6 ' ''''''''~ " "J). 
t T~,,,,,,~I " ... "'t .. ,"" ..... 1 .• " """"'11)" '" '''''','1\, .. ", "-,,I, ~".,Ie. 

Type 214·A. ;o01U"lar ,,, ,1,e "l' , PI; :171·.\ in " "cry rl.'li\K'i'{ 
c.~'·CI'\ . h" , II", Wi'lfliull form i~ flarrllwcr .. ~(!(- fl ""on~iu" 
• !rl\wi,,~ :'Il .... ,·~ •• 

Til .... , 1I" ;r~ "",I .. 11" .... " 

Ol,; 
71,:, 
~r. It ) 

11 .<;;; 
IU:!U 
\';2.i 
1 <l$lt) 

1:..'00 

., 11>;",:,< ., Kt:nT ., II"T>'" ., ,«,WII'r 

~ 11" ' . 1.11 , ",TI'" 

" ".: "",' , 
>'!1lI.1.' 

Maximum Dissipation: 10 Willi ­

Knob : Tn'.: I{:\'SI'·,Il, 
N et Weight: r, oUll ce~ . 

.If"J'·"""" JI,U',,,,",,, .·I pw ...... 

TV'''' H •.. i.t,,,I('(' ('''' .... ''1 TI<,n" Wire ('o<lc I\'ord - - ----
214-A 10 ~, I.U :I "'" A III)K ... L 

214 - A 20 ~l U.7 " :.';j(I " K ... ~<)II 

214-A SO \I ·100 "',. "'0 A 11 .\1'10 

214- A 100 f~ :1211 "'" ;ifi.; A mVl: T 

214-A 200 !! :.':.!iI II", -1 75 ., f;.II I'TI 

214-A SOO ~t ll\1"", 60U ., U"~'~ 
214_A 1,000 It 11M ! tllil 71U ., Y."" I'-T 
214 -A 2,000 ~t ;(1 In:t ~I'-.n ., ",I' UUI' 

- 214-A S,OOO !l -lei "HI 11 1111 ., 1I0W";I_ 
A214_A 10 .000 l! 2,~ Ill" 1:.'30 ~ III')"". 

• :-11",,\1('<1 ,..,,1< 1011,""" '''''''oI;c !,ru'""l rt' " " "'10. 

T Y PE 471 AND T Y PE 3 14 

T ype 471-A .. \ 1.:g:I, grade uni l suilaulo for usc in high. 
11 .. ""d:tllcl: dr~\li l~ . 
"· i"<li"l/.~ .HI! p .. m ..... INI froUi ulechltll il'lll (1al!l"J:1' or <li,,­

' ' ' d);'lIlL .... lr. __ "II 1:.\:II"l1a] 1JT00('('ti,,1t ~Iri'll.r 1i,,1''' 1'111;lIo)1ic. 
. \11 i",.id" lountUCt ::orm. ",,:lti,,!: four ~p:l.r::ou, wi"i"t: 

li lll;~~, i n"lIrt~ eurc" ,,-,I~' "UHlOlh OfllO,,,tiOll 

Ma~imum Oissipa t lon: ]:.! II':lU." 
Win d ing Length: I,t, ~ illdle .... 
Useful Ang le of Rotation : :wu". 
Shaft : l ,.jllell ,.hellolie. 
Knob : "1' 1'1'1; K:-/"Sl'-S • 
Net Weight: IS ounelll. 
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l'ria 

$S.OO 
5.00 
' .00 
5.00 
'.00 
5 .00 
5.00 
5.00 

/'", ... 
$3.00 

3.00 
3.00 
3.00 
3.0 0 
3.0 0 
3.00 
3 .00 
3.00 
3.00 



RESISTORS 

.H'I.r im ll'" .I/H.rimllll! AI'pr" •. 
7'111'" /{,'s;s1.""" t (,,,,roi l Tifrll~ lI" i,,- ( ',,,I~ W,,,,I 

" 471 - A 10,000 'I :{;, mil i70 , r. H.:t"i" 

' 471-A 20,000 U ~ .'} '"'' II:!U , 
lH"M \)< 

' 411 - A 50,000 11 1& II'" ' ·\.:'0 , 
~:lhOl»; 

· 4 71 - A 100,000 " 10,,,,, I';:!O " .; '" , .... 
°471_A 200,000 !! S "'" 

:!(~JI) " L""t:ll 

• ""I'I,Ii., 1 wiTl, 1i",·"."".·,, .. I;,· I'r" ' '" ' ' ''' ~ ~ I"I'. 

T ype 314 -A . "; ;wll" r '0 TYI'h 1;1 _.-\ in ",-p'Y r('~p"" 'L 
l'X".ll, 1 I I,,,, II,,· ",wlill': i" r", i ~ 1I" .. , ,,,,",, r. 

Maxi mum Diss ipa tion: " \Y'Ht~. 
Knob: TI " \i J\;\.-;!' .. ~ . 
N et Weight : ti ",,,,,'(".< . 

.1/"";,,, " '" . 11""'1",,"'1 ,-I i'/""", 
T!lI~ 1t,·~i~I"'''·() ( ' "t(. III T,,,'''~ 

· 314-A 1,000 II !/l! Ill:! l;!J() 

"314 - A 2,000 11 u,j "," ~OO 
°3 14_A 5,000 !: ·IU '"'' 111.=;0 
~lI4-A 10,000 !' 2>1 ",a l:WO 
"3 ! 4 - A 20,000 il 2011,:1 \·1100 
*314-A 50,000 II l:{ ",,' W·W 
*314-A 100,000 \1 9,,,;. :!I WW) 

TYPE 301 

Typ~ 301·A . . \ .""ul l. "'H"I'''' '\ ,,,n , .""i[n, i" {"<'>1I;1'1J ':­
dUll tu the Tn'" 111. 
Maximum Di ssipation : 1 W'111~ witiooul. pm1(wli"l: 
~ I, j lJ (t, II l.tH HI ~!l. :1 ""a\ h "it [, pru \",·ti 'l j;: .~\l"i p (:!.OO(l H-
20.0110 U ) . 
Winding Leng th: :131 ir,, · lLl'~ . 
Useful A ng le of Rotation : :t5~~ . 

Shaft: H-i,,,')' ~ Iain!e~* ~1"cl. 
Kn ob: Tl"T'f: K~;:; l'·ii. 
Net Weight : ;\ onn('es . 

.\l".rim "m .I/tui",,,,,, .1!' I"'·(>r. 
'i'!I W /({"" i~I",,,,,, ( '"r,""'/ T"'"JI 
301 ·A 5 \! 0 .\1 " I:.!II 
301·A 10 \! U.li5 " lr.,·, 
301_A 20 !: ·\ t,1I "'" Uil! 
301-A 50 ~I :.!I'\II I"" [\11l 

301·A 100 II :.!UO lila 1:.>5 
lOl-A 200 \1 HIJ I"" :~UO 

301 -A SOO \! !M) r"" 3;5 
lOl - A 1,000 \! 10 .-, un! 'Ii" 

· 301-A 2,000 \! ;\~ j IIl,l .',,-,11 
"-lO l-A 5,000 l! :.!-J '"'' t;:l ll 
' 301-A 10,000 !~ " "'i' ,;>(1) 

· 301 - A 20,000 !I I ".! ,,," S-W 
• S"I'I'It~d \\"'Ih lill~"-l>ll~,,,.>1i, , l" v t cctill~ dr,/}. 

G E N E R A l R A D I 0 C 0 

11";,'" 

.\ 

.\ 
\ , , 
" " 

\l" i r.-

r. 
r. 
L 
,\ 

" A 

" A 
. \ , , 
I( 

M P A N 

( '",If" (1"",.,1 

nil I~ 

1 ·; .'i": ~1 I' 
I ·: ~·J " I· 

p" · t:u 
1. :<1<' 'I. 

' '' ' ,'i .IX 

h"~'a 

('",I,' Il"llrtl 

I' I ! .~\" 

la:~IIT 

IIt: :< I: W 

m,' I. ', 

HI'.II> 

".:u,·,; 
III' .'1 .. 

1I .l n :!. 

III". ",,' 
I« '" IS 
, ' I ; WIY 

t: ltlU UJ 

Y 

I',i"t' 

$7.00 
7.00 
7 .00 
7.00 
7.00 

I'r;~, 

$5 .00 
5.00 
S.OO 
S.OO 
5.00 
5.00 
S.OO 

/";",' 

U.25 
2.25 
2.2S 
2.25 
2.25 
2.25 
2.25 
2.50 
2.50 
2.1S 
2.1!i 
2 .75 
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STANDARD CAPACITORS 

Fw.,;m: I. Th .. C'1""'"If-'" ";r"uil or ~ ":lri:!!>l" :';r 
rltp:H:iwr (', It rCl're.<!cnl" the ~(>ril'_~ It,cla11i,, rc~i~l !lIlCC. 
,~ Ihe jnd'ICI""ce, "wi G tl,e dielectric r.onduct rl IH:C. 

1. AIR-DIELECTRIC CAPACITORS 

'I'll(' (,har:lclt'rbti cs I)r :~ propcrl.V de~igned 
~ i l' cn.J)a(;ilor [I ]lpro:l.t' h , 'pry (']I):;cl," t hu;<;1' nf 
an idl'HJ drcui i e!CIlll' II t. \rhct lter the cnp:LI'i-
101' i:, lixect or \"a riah1c. a low tempcl'nturc 
(~()effkicnt, ' 10\\" 10,''',,0;;; , a nd t\ high degree of 
~tabilit \' <:an lIe :u·hieycd. 

For imuw lnen."I lr('IlWllls. :Inc! O\"er :l Il'ide 
!':Ill!!:£! or f rcqllcnc,\', s it ch a eapal'il O1' (:a ll ht: 
cOIl ;;.id c I"I'u :1:<' h:willg :1 If'nninal im pcciaJl1:c 
ddi ncd ", )lely b,v i tf; eil'{-j n~"I:t lie (·;qJal· il an l'C. 
Ilowever. fur IllP ml)~l ae(;Ul'alC mea:-:uJ'cmr n t;;. 
at ~~Ildio fn '!!ueneies or- for rn( ~II~lIl '('lIl ell l :< a\. 
1';l( lio f reqlHJlIcic8, lite "mall dC"in,li ons from 
idetd perf onnu nUl: nUls\. he C:'::Llni ned :llld 
()\'aluatc!d, Fi~lt re 1 is :HI equi,'alenl (' ircni! 
$ho\\" illg i he :;LaUe c:tpn.citancc IIml I lw rf':,-= id­
Hal im pcdtlncc:, r{'pl"( ·:,pnrill~ se ri('S (nwralli(,) 
)"( ':-l i :'J i.aII('e, scri0S i l ld\I l:l. anl'e ~ a nd ~ Il lln \. 
(di(, lec\.. l'ic) COUcilld::tIH'C', 

At lo\\" fl'equ (' lIciC';:. 0111," dw condllciance 
(G) need bc cun, .. idcred . This compollt'lti n.:p l'e­
:<-=cn t;:. (:I ) !hf' diet('dri c IOi!;:'cs in t lte ,.;u ppm'l s, 
(h) ihc IO&ici'. in the :l i1" dit ,kelrit" , a.nd (c) the 
d-c l cak:l~(, contin I'! :lm:c, T he drec! of t he 
leakagc cond U{'1:lIlC:C is J)C'gli/.iillle at. frequen­
cies ahove :t fe\\" cydes, allli i.:; ord in aril~' of 
impol"l·[lIlCC only wlw n the capacitor io'; u-sed 
(I.t. dc, i.e ., for ('harge :"lumgf', The 10:""c8 ill the 
air dielectric are Iwgligihlll unde r (;onil iliulls 
or m od erate humidity and I.l-'lllpCrallll'C. The 
d i('lPct ric 105s('s ill the i t1ii \lb tillg.<;t ru Cl l11'C gi \'C 
ris(' 10 1111 etl"pctin' condll ('lance ('omJJuLlI'nt 
whit:h ordin:nily il\\'n':lse~ di r(,l'l ly \\'ith f l'c­
\l1\C/ICy (i,e., rhe di",~ ipn.ti()ll fat'I I)1' Ii Ille 
insulnli01I is a ppn.simaleiy consta nt, \\·i1.h 
fl'equC' l1 cy), 

T h(' ti i,,;:,: ipatiulL factor of 11ll' (:ap:l(:i1.ol' is 
defin ed as 

( I) 

(; 
11 will he seen from ( 1) t hat -, th(' jlrodlh'l 

w 

uf I:llpficiLan ce and dissipalion f:1I:lor, is indt>~ 
pClldent of C. Accurdillg:ly, t his product is :I 

cOllnmient. figure of l1l('ril fOI" ";lri~lhl(' a ir 
cap:wi t.or,.,;, as iL j" independent. of lhe sel ling 
of Lho c!1pacitor. 

As frequeuc.\' i.<.: prug;1"('~:, i\"f.'I.\· increas\,tl. l It(' 
impedances uf H ;jlld I.; Uf'CUJllP ",ignitic:ml 
clIJIlpan,d t·o tIlt' rcad:I!H:e of C and 1Il1l:"t. he 
l.akc ll int(1 :l ceount . 

If l'cprp~cn l;:; t he mel:llli,' n's i .. .:tall('c in t ll(' 
lead,.;, slack 1iUppOI't~, and plat.e". Ir ordinaril .\· 
i:" n (11 :;;ignifiean!. ('XI'(;p ! 111 f r eq llc/H' ie.-,; where 
sk i II ('ffe(~L ili eS8cnt.iall,v j'l 1111 pkre, under \l'h il.' ll 
cundit ion its valul' \' ;Iri('s :I,i til(' sq uan' 1'001. of 
frcquenc ..... Tbe lul:ll di f.:Ri p:nioll f:lt;l ur of the: 
eapnt'il0r \\" 111"11 I hl) rcs is la! H'C If. is Utl,ell in(.o 
;Wcou nt is 

n ~ G(;, + IlwC 
w 

(2) 

L I"I"PI'CSCIlt;; th\ ' indl l l:I :IIl(;t' of lilt' ('IIITCIII 

parh h('\..\\'\!('11 leJ'ln ill:ll~. 11. is l:lr~cls \',)11I;t:l l ­

t,ra1t ,d in Ill(> le:l.di'. an d ~u JlPoriillg member:", 
!md as a cull,.;cqllC lIl;e I;:' !wad.\' ind<'pl'nd,'n t ' If 
setl ing in a v:Lri:lbk ca pal:ilo1", The "ariar ion 

F!< : nH~ ~. TI,,: :Ll" .... Utll hy wl,i"h 110(' l'iT{, I·,ke l{'n"i",, 1 
' ·" I':It·; tatll'l' "j:\ I,re<·j.-i .... " ,·:lI" ... ilor ,lifTers Irm" lh{' ].)" 
ir('qlH'''''Y \'"Iu<,._, pl',lter\ ,,~a iU"I'\ioli "I ,;l ~ Ti,' ""p:".;. 
l~""'l' (di"l f(':l.(litl!.tl'l f()r "" riuw; ir()'1\Jc" .. i~, T I", 1.1<>1 
..-how" b ior Tn'.: ' :!:!-X, ",Iou,e ._<:ri(>.< ;"01""(",,.,.,, i­
"1,pro"i",,,(!'I." .l!:!-I p.h. Tyt,.:,; 7:!:!- 11 "11'\ ;:!:!,~ t h ... ,·!' 
!\ppro~i'IH(1,o\.\" thr<'c li'''e.' ,,~ "'!let. ~"'r; .... ~ i , ,, l\l " l~' '' ' (>' 
Thf!if $>(."fforlH:l.tll'e l'U" I>\.· C~l ;"o: 'll'(l fr.l m 1)1(> l,lul h." 
e,,\efin~ "t I],,·f'(' li,,,,,_ IIt<: "ar •. ~.·it:"l<"e, ,,,:u 1,7 lin"h 

Ih(> frt" IUf'II" .\" , 

44 GENERAL RADIO COMPAN Y 



in (,(fect iH' te rm inal eapaeilallc'c c:lllsed by [, 
is gi vC'n by t he C'xpl'f':<:<ill ll 

c c < = .,-, ----'w~'"Ln(' (3) 

\ ';t ria t ions of r. for ;, TYl'E 722 I'n 'ci(';io l1 
Cond(,llS(' r are /,!;i\,(,tL in Figure 2 ti ;> It t\ lIH'L illll 
of freqnerH',\', for \'al'iO(l~ ;o;ctt.ings, 

2, FIXED SOLID-DiElECTRIC CAPACITORS 

The :<a llw n,,,,iduaJ illlpedal1 l"P'; sho\\"I1 in 
l:i)!;lI J"e I ful' ai l' 1';\,pH('itol',"i are pre,'w ll l ill 'iolid­
,I idel'! r ie l'apal: it 1.ln". J,U L. I )ccnu,,,:'~ uf It different, 
nwdwiliclil ,-;t.l'Utlu re nnd hl'f':Hl.';C the cnpn.ei­
ta nc(' i;.; I;nn t'cnt nllPI[ ill tll(, sol id Ilieiel'lrit:, 
th('il' l'c!at, i\'{~ mag:l lil (lde,-; arc diHCl'cnl . 

The l'iT('('!S of interfacial polal'i1.:ltioll ill the 
Ilid (~('I, l'il; : ll'Il i;11()w/l I,v t. hl:' l ow-fn~lluI.:Il C.v 
port.iou,,; of Fig,lI l'c 0, (L a;111 /" On t.he:-:I: log-log 
plots the ,,;Iope or the lines is chnraderi .. ;l ic of 
I he d iclc("lric In ;\ I erial . :\ f, \'{;' ry In\\' f I'('{ lilencie~, 
t h~ d-(, [e:lkflg:e (~ ,)I\( 1\1( '\ :111(:(' :I ,dd~ a ('olnponent. 
to ihe di:~.sip;l til)n faclnr, hilt doc;;. not :lti'C('t. 
capacitance, It i...; norm:dly lH'gligihle, ew'n :it 
I II e.\'I'I~ '",; per s{'("llud . 

At high rr,-,quencie~, the series resiliuals 
(;lI\1~e dititiipa\i()l\ fol( 'lo r to inl'rl'nSe a,; 1he ~~ 2 
po\\'cr of f r t'C l llE'I1 ('~' , Wllilc tl 1() r ra( 't i( mfll (: h(1 nge 
in cap:lCit:HWC in l'J'(':v,C1l :l ti 1 he SIIII:(I'(: of fre­
qucnr'y (SI'e 1':I[11:lli01l :3). 

Frllf'; iona l (' II:II )!!" ill \"(ljlH('ilanl"c a nd di"",i-

FI " ,' ln; :l. 'rhp "lIr;a';OI\ , w;lh f r""I""'''l·~' . " f " :Ip,, ' -;II\ '''''' 
" II" ,.). an<I di&;illalivII !'\"' f ~lr, /, (1"' lt"III ) . of 1\ fi xl"! . ',lid­

,ii{'!':wl rk ,'l\padl ur. 

CAPACITORS 

1,'I,: u IU; 4, E'Iu;"nlcllt \!;r\!uit of a '1'1'1'1', :~$() J)e<.;:.de­
Cllp, ... :iwr lluit ~ho l\";II;: Ihe ~ddil in":ll rp_~i '[ll."ol illlp,ed­

:U"'<l~ l,ro,lu"e.:! by the ~ "';ll'he s Hlul \\';rilll:, 

p:lt,ion fac'tor 1':II'h ha \'c a minimuill \'aille, 
1\'hi(·I} llI·ell l' . ., at a t"rC(111Cnt·,Y lila! \':ll' i ('s ill­
\'('["tiely WiLh e:tplleilanee nnd t hnt ":m he :I S 

lo\\' as 1 kc a nd :1S hil!h :lti 10 )' 1", For sma ll 
e<''lp:l c it:lllee!:i. whe re the 1'1)"'1'1 () f !'I'rips I"(':;i.-;I,­
,1Ilee a p pear:- only :H \ 'PI'.\' Iiigll fn'\jll(,ll cies, a 
rcsidU:l1 polari7.:tli(lll , ha\'ing: a di:;::;ipal,jnn 
factOI" ('II]l:;T.ant, lI"illi fn::quPlwy , .":CIS:l mini ­
mum value for dissipation f:tetol'. It. is nlso in 
th i ~ f l'cqtH' IlC',V range aroun d 1 } f <: th :1l the 
e r)'{'~', of (lipoic pulari ,mti cill {)('tll l'i<, l)ielertri('S 
ordinarily u:;cd for e:l p:wi lol'''; rarf'I~' show I,he 
e1Tc<:\ s of t,his pl)lar i ~atilln, 

1," 'HI R}: 5. 1':'1";" ,\10111, ,';r"lIi t of ,\ TYI' ~; 21!J Decade 
Cu",lcll.';cr, 

When capncit.ors :II"(" ;L.';i;cml)lcd in1 0 decades, 
as in the T nl': 380 D l'nlde-C:1p:u'iL0I' {'nils, 
the :<eri e~ n:,;,;idu:t1s a rc incrCil.-;cd by 1 he i"wit\'h 
.'5 shown in Figure -1 . There i" :11'-;0;1 1CI'milllli 
ca.ptlt'ilallcc with dicleci.l'i t: 111":,". Tltl' a;,;.,,;e111-
bli ng of se\'enll decades illln a TY !' I~~ 2 1\) 
D(:('ade CQn(len ,.;~' r !.t(ld " mure sto rie,,; re::;il]ual.-; 
and more 1.I'nninal ('aplwil:l l1l'C, as ,-;lIo\\'n in 
Figure ;), T he solution of thel-ic morc (;om­
plit:nted IWI works is di ,,:,·u:-:.~cd ill I,hl' (!f' ncrat 
Nadia E.l'pcriflll.: /lfcr, Vol. XVll, 1\0, 5, 
Oct.oher 10-12, 

Bel':Hl!;C there is no freql1ency at, which 
j':qx\('itallce kl ..... I'Ime1teJ a I'on~tan t v;due, 
{':tell (len('l":11 Ibti ill 4'apa(:ilul' is tltlj u . ..;ted 10 
It:l n ; il s nominal \':ilut' of "apacit:llwe al Ike, 
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CAPACITORS 

TYPE 722 PRECISION CONDENSER 

USES: Thl' T\"l'~: 722 Pr(!I'i . ..;ion ('ondens('J' is 
a ::;1:dJlc :11111 prc~'is(' \"ari:lhlc air c:lp:lc·itOl' 
in lcndl:<i f( I]" lltiC :1:5 a lsta llt lard of cap:\Cil ~1l(·C. 

I t. is willd .... · Llsed in a-I; iJl'idgcs, hoill it:; II 
hui lt-in ,'·;t:lIldard and a;< lUI e~lt'l"Ilal !<landat'd 
for ::i lll);;1 ililt j(1I1 nU::lsun:J1lt'1l1". 11 is al!;o Ils('d 
WS:l ltlllin~ c':lp:H'iior in D.',(·illaiul'.~ . frcqll fo lwy 
mi't('I'."'. and ut 1n'1" in.":1 rtUllf'ut,.; where hi~h~:.:l 
:lc'I'lll'm:.'" ilml sLa hililY ,He import ant. 

DESCRIPTION: Thf' ell! ire (':l1':II:iIOI' assem bly 
i:i muu n ied in a (;:I SI. frame, which gi\'()!; the 

Ulli! rigidity. T Id;.: fml'lH', Ihe ."'taWI" ]'I)lis aud 
:s p!l(;c r.~. ilnd I.h~ \'ULul' shaft :II'C made (I f I he 
Iws! 11 VI\ i lable aill In; of a hun illll m. wh iell eom­
bim: 1 he mcclwu;('al .~I rt.'llgth Ill' lint.,,:) w;1 h 
111C wI'ip:ln of aluminum. The: pht/.!:-; :U'O or 
aluminllm, ~I) IbHI all P:lrl S h:. n~ lIlt· :<lItnC 
t.cmpcralur<: coeffi ciellt of linen!' f'XII:ltI"jll ll . 

. \ worm d ri \'{: i.-; used to uhl,lill ilte de,.;irrd 
hi~h prec ision of ~r Uillg. In order 10 a \'oid I he 
sl i~h\ eccenlril·ity Ih:lt 01'('111'" \\'lw1\ a worm 
ge:u' i.'i mOllIllcd 011 11 ~hllrt , 1111' :<ltafl :lIId I hI' 
worm a rc one a.cl·ur:III,I:v m:whilH·d piel~c . The 
dial 1:lld of Ihi~ wurm shllft fUllS in a r;olf­
a l ignill~ j,:}ll bearing, while t hI' 1)I.h('r end is 
supported h .... an adjustable sprin~ rn ull!ltill~ . 
Sealed, self-h il1l'icat iug 11:.11 hemin)!s. lig.:ht.ly 
stres::icd. arc IIsed at 1,0111 ends of Ihe rutor 
,.; lla£l . 1': I(!dri('al eOllllcclil l1l til t lte 1'0101' i:-; 
Ul:ldl·. not Lht'OH~h the lJt'arillJ,!. 1,11\ II .... IIlt'HIlS 
of n p!Josphor-hrollze hrll.-,;h rtllllling 011 a br:ls,,; 
drum 1.0 :tiiillll'C a ]lo~it i\'c c lcl'!'ric:!! t·olllaL:l.. 

The preiiminar.v a.<':'''f'1ll1)1.\· of the fnunc, 
shaft. al1(\ I!Citl'S is mutor dri\'(~n to grind in 
Lite gt:at·:; Iwfore final ;1':; ';(:1111,1),. 

FEATURES: +- lI igh sbhility. 
+- [ li~h prel'i ... iull of sel.ting - Olle pari. In 

2 :j ,{)OO o f f\111 ;;L:l llo. 

+- High ;U; t·l11'1tt'\'. 

+- I 'IJ~\' baeklusl;. 
+- Lo\\' lClI1pcn.llIl·e {'oelli/'ient of 1 : : I]I:lI'i{~U h ·I : . 
+- LO\\' dil, l,·t·trlt: In.~:-;f':-:. 

+- J) il'('ct, rcadiug in c:1j}acilalll'('. 

S PECIFICAT I ONS 
Capacitance Range: Two !do"k ",,,,11'1$ ~r" I\\'~ibhlc: 
'1'\ I'I ~ 7:!::-D. di",,·, readi"..: ;n .·"1':"·il'l"' .... o"cr t ll'O 
mlll,W~. :!f> tu 110 ........ r. '''HI ]I~~ 1,\ 1111 .... "'!: '1'\'1'1: ,:!:!-~!. 
;11I.'III>I"d for brid/t:e-"uh~lilU.i,1!I 1"(';L",,,rc,,,c,, r- "",I dired 
n"ulin~ II! ~1I 1!'''''rtnrH'e U",,,(,-~J frv", lim c"I"",itur ("" 'r " 
mll!!C "f II Ii) I unu ",of. 
Rotor Plate Shape: Sl:lniri r"lIlror (or"l1 JUQl.ld.~. tv ~l \'e 

" liur"r ""IJ:wiIIUIl'" (·""r, ... II·d-I;C. 
Standard Ca libration Accuracy: 

Type 722- 0: T hc C"l',,,·il,,"'·'" '''l':'~lIr~l!lt I kr . of 
II,,' 111(;11 SIlrli .", . 1\)0 to ! ItM t .... l'l, i ~ imli.--"I,·rl dirr.l'lly 
in l"icr,mli,·r"r",.,,,1., h~' lh ~ di,,1 ""d .ITlu" rcadi,,~~ 
wi t hin ±II ........ f. Thc r"l',wita""(l 'll the 1.0\\' >,(" ·,i"',,.:15 
1'1 111) ",,1.;.:$ iudj"'UNI ,h ... ...: d.\· in lIIi(' rOI"il-ruf:trad ~ h.\· 
'1IIe·tc:mh oi Ihe Ili:d a"d , lrUn! re::"li"l!'~ within 3: 11.2 .... ,..1. 

Type 722-M: Thl: "all,wiIIHW'> a t" r"'ll li"ll (If I N''' for 
II,,, ,I bl ''''(\ rlr1l 111 i .• i",lie'I .... 1 Ott " ,·,dih':lli.)" " :lrr! 
""""l~'(! Qll the P"'''i'1. Thi.~ '·"Pllei!.:U"·". :.hul\l 11;,11 " .... i 
i ~ ~i\'cu tn 0.1 .... J'f ,,,, ,I b * ·'·\l r lOl,· wilhin = t .... /JI. The 
'''I;,u'i),)r i.:$ ,"l j u ~ I {, 1 10 i"dh,,,,C dirc.·d ~· ill ",irromil-r<)­
br:lds lhe: 1·"I",,·il:"";1: rUIIQ,·.J fr"", the <'ircuit to !Ill 
''',lI·lIm'·.\' of ± I J'"r. 

Bot h Types: III ,trlllil i"". a "orrc,·tion chart i ~ ~ "I)I.lierl 
lfi"inJ,; ,·"rn:clj .. " S (., 11 . 1 /J/J f. :.t "lIdtipl .. ,. ,,11 1M) J,I .... r. Ity 
u~i ll~ lh<'><C , bIn II,,, , lil'''''I- I'",,,h,,!! !l, ... ,lr: .... \ ",hid, ,',u, 
10\.' vl.t"i1l('(1 lUI' 11", Ji l t; II .... '., i'III "f llo~ 'J' , "1: 7:1:1· D i~ 
:l.u. I clo or ± n.I, ..... r. whid,," "'( i_ thl' ~I'.-"I,·'. "lid '·"I",~i· 
1:",.·0,: difTI·J'(·,,,· ... , ,·,111 II(' III i':I_l,h.,<1 tu :±'U.! 70 or :l;U.5 J,I .... r. 

whi t:ill'\'i'f i.< 111c I!'rC-llter. FM thc LOW ~c.·ti')Il of Ihe 
'1'1'1'''; ':!:!·lJ A" """UT:U'," of ± 11. l I'!,f I'"'' hr· Ohl";ll l'(l {"r 
1,'-,111 , lin':"1 r" I),wil,"''''1: lI"d '·:'I)",·it",,!'!· ,liffe·n·I,..",_. 
(·" I"",il:""·O diIT{'r,-u,-·,·.'! lur t ile Tl'r't: 7::2- .\1 I'"'' "Isf> hc 
QI)("illl'(l '0 :1:0. 1 % or ±n .. ; /1 .... 1. ",hi.·I,,·,'(·r i8 ti,e J,;r(·ater. 

The u~:lhlp. 'Iecur"cy ,It II,,· Icre"ie",l:!- III".,· ,..till I ~ 
11111;lt ... 1 to lIl'l.ro:<iIU:th.J,,· 1 " pl. Ullt~ :l ~ !,,,,oI:1rd f""h­
niql!"" i ~ u:sed hy the "'I'rrllll.r fv r <'01111(·,'1 ilJ~ tl,e ",al" ... il"r 
jnlu:r Ul('(ll'uri"l: drr"it. (:"f't. (;r ,," ruf H.,,/i .. l~rp"ri"'r"'N . 

"(>1. XX I, ~". 12. ) 'J",\' I!Hi. rur a cUlLl plc te dbcII >l<liuIl 
of c""""~linl1 errQr.~.) 

Worm Correction Ca libration: Cf)rr"'·';"I1.$ lur Ihe 
sli~hl re.-1<"", \ CI·I·enl";,·i".\· {,j Ihe wor> " .\ ril·e ,·,"1 ],t, 

$1I1'1.lic,1 ['w !.mlL !II"'];'I ~ "I :III eXlr" "haTIl" i"di,·"lt'd i" 
I.hl· wi"e ti ~I .. :\I UU1 Hl'(l dl"'I,~ ;l fe :lul",li • .,.1, whi"h ~inl 
II", ,·"rrel·li"" ... lu "I le:1-"1 OILC "",re lil!1I r(l tl,,", lh(lI:L1~r· 
:1111 ......... 1 :",l'·l1 r".-i,~s. ",hidl :lI'C ,..tllh.'( ] Ioclv\\'. 

Type 722- 0 : Wl,,!n I.he wor'" N,rre"li"lI i., u.:!C<1. lhe 
c:\I):WitlIIICC uf Ci l.lli'r $C"lion c"l1 I'H: ,1'· l"r" . i",~1 wit hi" 
±O.lt7o or ±O.I ........ 1. wl,j"I'c"pr is th~ greal,·r. aud 1::'11:,,·i· 
t,al1, -e IlilTcrcn~(·~ ('a ll h e 1I1'-''' ~IJr L'(1 10 fI" :WCUT:W)' of 

±U. I% tiT ± U.:! I'/JI. whirh{'\'cr i ~ II,e ~r<'Rler. wi.1l the 
I! H;1l SC"lion: :lllri ± O.l c,o or ± U.U·[ .... 1-'1. wl.id.evor i~ 
the I:rf:"ter. witl. Ihe LOW se.·t1.Hl. 

Type 722-M: Cllp",·i lall('1l diiTi'r"'"·c.~. in 1:~']I'lI'it,,,,,,, 
t'-'''''''·l'<t. ,·,,11 Ill' ",e:l~"n~d within ±U.I% vr ± U.:! ,.. .... i. 
wl>ichc\'l:r is the ~rcatcr . 
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Maximum Voltage : .\ 11 ",/,,1.-1.-1. Will! Yuh,.. I"·~.k. 

Die lec t r ic Su pports: Tw" h:l~ vf low-IOIS3 ~l(·:\li( .' ~ lIP' 
p.m Ih" ,.1:11",. ""-..... ,,,1.1). :",0] ..... "i,·nl l'uly:<l.'t'·!\t· hWlh­
IIIJ.:~ iwul:ll,e tlo~ Il· t"lil:"l~ ,,,/"1\ II II' 1',,11,'1 IJ"''''l z 
i "~"l:I1i",,. <.:<.,.1+:11 will." "iii ,.,,,,,· ""~i ,, 1,(, pr("',.", r"n",,­
lion of IL wal,'r Ii i",. ":111 1)(· ... "l'l' li"'l Oil " 1"" 'i ,,1 unl;·r. (:",c 
pril:e li~t .. ) 
Dielectr ic Losses : '1'10(; fiJ,. .. 'rl' .,f LU Hi l . f)(' (;lb~il",'i 'ln 
i:. ... tor ti,,,,,~ (":I ]J:".:i("II~"' ) . wl,,'11 ml""~lIf('<'J lit 1 k,', i~ 

~ppr\,~i"'''h'I.\· ().O-I 1'",( for ~lllnl iu~ i"~,, l:lfio" au, l II.UI.I;~ 
I'I'( fur '1 11:1.I;r;. 
Resid ua l Pa ra m eters: It ... , ,,,('><(),, , :,I;\,(> ":due;< "r .">t,ti(>" 
i,,, I" ' ·':lI"',· ",,,1 ,...ti. ,~ ",(>I"m.· rl·.~i~ln ' H"e :tn, ),!:"(>" ill Ihe 
(roll"\\,;I1~ I:.hl,,: 

--..I..!.1f..>t: _ _ _ 
722_ D 

hill " . oction 
low nction 

722-M 

I. 

0.00(; I'h 
1).11 ,..11 
nJ M~ 1 1'1I 

If III I .l Ie 

IJ.O:! \ ! 
0,0:1 !! 
II,U:! ~! 

CAPACITORS 

T h" ,(''';e~ r".i,.(:tt1~ ,'"d,'s :1._ (I", "qll:l t " ron l or (10 .. 
f""I,I(·"".,· f"r (n"III"'''';''~ :,J,,,,,,, IIMI \.:" . 
F req uency Chara cter ist ic ; :-;.'" l-"il!lIl '" :! . 1m)!,· II , fM 
"lu' "f \'"rl:O'("" uf '·"1"1.'1l:""· ... wilh Ir"lI'I(>"'·.\·. 
Te mper atu r e Coeffic ient of Capacitance: ' \PJll'I)xi­
"'''''''.'' +(t.n( I ~% )W\" ,1"l!nJl: ( ;cl.li)!r:,dc. fnr "!Il~11 tCUI-
1"'''''''''\' .. 1","I.!'-'~. 
Ba cklash : TA'''.' th'lII " ,,,··halr dh'i .• i(Ju l'ul"r('~J>"Hdi"!l1O 
,I ll '/(. ,,( full "",,,I.: ,·"h .... If Ihe ,1.· .• ;r;·<1 ~eltiul: i~ "lw~y" 
"1.pr,,:wl'L ... 1 in lit" di .... ·li"" uf ir"·r ... ,,~iul! ~",\Ie r('"d illl.!. 
I)" "trur (ruII, l l,;" 1;1111.'0:, \\"ill re,"l!, 
T erminals: J:H:k.rol' lJintli,,!; I, .... t~ :' tI, pr'I\'id,~L 
Stall,lard 1,, -IlI~h ~I\:"'iu!!: i ~ 11 ....... ·1. 'I'll" tnlo"lr H:!"",;""I i" 
CU""~Cll'd (.11 II", !':I1,,~1 alld ~!Ii ... ld , 
Mo un tin g : T he ""pa(:;lOr I ~ IIlulIlltcd 011 1\11 (l1 \,"'; III I' 1l 
\.>"",.[ filli .• h.·d ill I!taek "rll"kle Jllt'IUer :",<l " lLdo~d in II 
,,1,i .· Id .... 1 \\":llnrlt ,·"hillel . . \ "'oudell Slur,,!!:!! c",;c \\"illo lu.·k 
11",1 t;t,r.\· illt: I",ulile i.~ .'1lpI,li( ... I, 
Di mensions: 1'"",,1 • ..: x !)I .. iu.,I. ... ~; , ll·" , IL, ~' .. ;",·h('s . 
We igh t: 10~~ /"lIIl1d_~ : /!13 , ",)""d~ "i,t, ":orry;ult ,'n...,'. 

'/":11'" (·"IHlri, .. "N: /(""'""'---_________ ~--'.('ro,', ]1"",01 "";r, 

722-D I 25 to 110 fl-fl-f ~Ild 100 to 1100 fl-fl-f , tlir"e! I·"':ldi ll ~ . ... . . ' t 'l~ - 1- $205.00 
722-M 0 to 1000 fl-lLf,din:ct ru;" Jilig i ll cap:H:;I:II,CC fCllhJ \ 'oJ,1 h"m ('ircu ;t I (', I~!ll ' 175.00 

Worm-Correct ion Calibrat ion for Type 722-M . . 
Worm -Correction Calibration for Type 722-0 
Wlte" (..-,II'ri1L\!. 11M .;OllL!II"l UII,1 ("Otl\) wOt/ I. CI<UF:I,\\·Ol<MY. e tc . 

W, J II~ I\" 

\\" t l /( .\I)" 

QUARTZ INSULATION 

-----I.l!'~ _~ __ 
722-MQ Type 722-M w itn Quartz Insu lators . , 
722-00 Type 722-0 with Quartz Insulators .. 
722-NQ Type 722-N w ith Quartz Insulators ... 

. . 1 !'u.\ I /I ;q U.\"l 'Z 

('III·ELQU .\TZ 

BOX I':H(Jv \"\'z 

TYPE 722-N PRECISION CONDENSER 
( FOR USE AT RADIO FREQUENCIE S) 

50.00 
70 .00 

$240.00 
290.00 
265.00 

USES: T lli,.; t:ap:tI' ilOl" lra :o< iJt:(;n d ('siJ.{lIed par­
I,iclil a riv for lIsC :tS a sla l\flan l a l ra di o frf'­
I l l lf'IU;i(;.i in ilcr il';-;- or paral lcl -I'I '"o/lan l'C meth­
ods of impcda lLl"f! llI ca'iu n~llllml. Jt. i;-; ab.) 
ll seful as a va ria hie capacitor' in l'ad io-f n::­
q lu ' n c,Y bridgc~. 

<18 good a nd the diclccl l'ic IOSSCil nca rly ;1:-: 1(1\\' 
:IS in t,ll(' ot her T H E 722 (;olld('l1 .<:('rl', 

DESCRIPTION: T he fr:lI11C, bea ring, alld d riw 
mechanism of this capacitol' a rc id<' 111 ical wi \ h 
l ],u.sc lI:;ec! 0 11 ill e o l h4' 1" T yPIC 722 Prel'isioll 
CorHJcn:;er,s. T he- 1'1110" alit! sl :Uul' le'HI;,;, how­
cVc r, arc not bl'uu~h \ oll t ill Ihe con\'ent iona l 
ma llll er, Conneci iUII i . ..: llIadc :H lite t~l'/l1l' !' (If 
hn th pi:!.lC stack!; Lo minim ize rcsidual illtiuct ­
all (:C aud r csist :UH;C. 

The rutur l'o /lIle.:\ ion i:-: made by ilpring­
\clllI>cr !S il ver-allo\' hn/s!Le:; IJI.:a l' ill J.{ nll a 
silver-on:rla)' b ras.~ di sc. ~ 

FEATURES: The imporl anl, fC:Lt lll'eS of 1.lli:; 
1':lP<1CI\.OI' are i ts low met:l lli c rc,sist.:II l(:e :lIld 
10 \\" indut:l:11H!e. UOd l of t.hese quan LiLics :11"C' 

al )l)lIt o llC- t hil'd the magni lude of t ho:;" in Ill(' 
T YPE i22-D. T he aCc.l1r:H;y of ca lihl'al ion i ~ 
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CAPACITORS 

SPECIFICATIONS 
Capacitance Range: lUO 10 IltlU J'Pf. lIir .. "~ rcadillg. 
Stillndard Cali brat ion AC(;uracy : Till,! c:l\l: ... ila."re, 
"'<'Mured :H 1 kc, hi jmli"al( . ..J tlirerd .. ' ill mieromi'-ro­
hr:.d~~· the ,Iial nud dnill' n·adiuK" to ±I I'llf. 

A eorR-.;liulI chart is "UII •• lit...! ~i\"ing ,vrrllrtinn.; to 
n. 1 fl"f at, ",uld •• !e" of 100 Il/Jf. By u"jug thc..c d!wt t.he 
dir..,ct_re"rli "l: :l .. rur,,")' i~ ::1:::11.1 % Or ::1:::0.4 I'l'f, whirhe"cr 
i~ lhe J:re:ttl'r, ,,1111 Ilu! :occnr:lC'Y for c:lp'!!'ilanc(! diffe r­
enO'(~~ iii ±0. 1 % or ±:O.:". I.Il'f. whichever i~ the I!:re,Lto;-r. 
Worm Correction Calibra tion: ,\ worm t-.)rrcet iotl ~.~" 

iUlerior 1,1,01l'lI:f:ll.l, of :l TTl" : ;:!:!-';\ "redsion 
('ulltiCn.1Cr .:illo hulf the ",,:,Ior rt'lUo,'O(I . ",huwiuJ: 
Ihf' '(>,..1" 11",1 III ,· ,,,,,,hn" n( """"~"-'I;'''' v' d.e n .. I'''. 

T )lW 

1M! .~IlI'I!Ii(.-d 011 ~1,,,rial '-'r, lcr. (Ao.e price licS~.1 ,\ onouuu:d 
eh"rL b $uJ.lJ.ll ied gi"j"i: Iht) "orrcecion$ to III It;.,..1 on~ 
lIIore figure limn the gu:mulI.e(,d a«lIr:u:y .. u.tal below. 

When Ihe worm correction i ~ .. ;;cd, Ih/') '·"V;L.·it:l1U-e '::1 11 
be deu'rrnin~1 ",ilhiIL ±O. I ~'o or ±O. I ppf. whiehew'r i~ 
the greiller, "'tid ctl p!l!"h:l,, ~e u.iff~rc"(.'CcS e,UI 00 1I,\!':asure<1 
t.o:au accuracy of ±O.I% or ::i::O.:! I'jJf, whicIH~ver ; ~ lile 
gr .... 'ucr. 
Dielectr ic Supports; '!' w() h"r~ of 'Ilo.mtite ~\l I' I)Qrt thll 
~talur "~""'''I''ly. :1110" tl,ir,1 har i"~III"I.C.i thl'i hi!;h terlll' 
ilml frtllll the panel. IJu:<nl ;1I:llIbtioll I':' " be ~UI)I!!ie<.l 

<In " spa·bl .m lcr, :'~ prk-e H.-t Otl IlrceedUlI: ImltC!. 
D iel ectric Losses : T he figure 0: merit, DC {,li,;sil,,,li .. u 
f!Lelor time» f::llmdl(l''':e l , ",I'ell mf'a"un:.o ILt I k". i~ 
:' J'I.roxi"l:uel.,· 0.05 }l"r. (~ce di ijeu"",;oll on PIII{C H. ) 
Other Relidual Pa r ame t ers: '1'10" <!Crie.4 ,,,~~,,lli c re~i"'­
:lIIN~ is i.I)()UI O.UOS viII" 11.1 1 Ifl<"!g!tr."de I\lId ill"rl!:t.~~s 
\i ire(:lly :1$ the $(Iu!t re ruOI !Jf 11,,-· frellac"".\'. T he di~·lc'· 1 ri,' 
'IU(I ,,,cllilli<: Io.-;."C!! nrc itl'jlrulIilll!'lt.;.ly o."<'I":II:lL (I >leuing of 
WOO I'jJf alld !t frt'(llIcnr), (Of I :\I ~. 

T he '<crie~ inlillf'\n',,;e ill :l1)l'r(J.~i",stel.\· O.O·~4. ,.h. The 
i""n'n>e iu c"im"';l:lnf'(! ":HIs..'ti hy th is ind"cta"ce re:l.eh~¥ 
11r}~!l1 n ;;euiuJ: of IlKlCll'l'f ;I.!1d n fn'quell"), of 10 :'-1~. 

At ",,,,,Her ('ltp" "itIUlce seLtiul:S the elT"'<:!b of rl' .• idual 
1>"r:II"IH"1'>I :are leJ!..'I. Tile (.'\Iul<l di";~.o" of I~s I}/'I'OI"':O' 
1(1 :>.I e for:l seLli,,!: of 1110 1',.1 II1IU "'il 10% c:_I.:.cilltl,,:e 
ri..c orcur~ at:1O .\I e fvr th" ~:\" 'e :;elli"lI. 
Frequency Character istic: .:)(;C Fi.:ure ::! , pll!:" ·H , for 
plo\ of ":IodaliOn of ~:a l ):wi l rlllre ... ith frc' I LH~IU'~' , 
D imensions: I'",wl, jo;.'Ii OI S inrhe~; d"Vlh. jo;l\ inches. 
Net Weight: 11!1 1)OIU\d~: 20}i r.rn lllf\:s with ""rr~' i"g 
ea.il<l, 

Olher llj.l<.,<·ifi.·!ttimM "f<1 itienlic .. 1 with tll/l$: of T rl"; 
722. n , l"'lle H:. 

(,()fIr 1I"nril ,',iN' 

722-N -I 100 to 1100 f1f1f, direct re:ldi l~ 
Worm-Correction Colibration . 

-.- ----
lln:O:lt $180.00 
WUIn.I\, 50.00 

\Yhen orderillfJ. ll ~e (.>(\'''vo>u lI ,1 L~)(le wn .. l. " OX.;ItW,lll\lr. 

TYPE 1401 
FIXED AIR 

CAPACITOR 

USES: The Tyl' ~: I lOt Fixed Ai l' Cl~pac' i lor is 

:lll flir dieiel:l ric fi xed capac·itOl· for u,;e as :t 
hbomlory :-;Iami:ml. It supplemenls f he TYl'~; 
50S) :)Cric:> tlf lix~ 1 ~i:l lldartl c.I\),II·iIOI":> :1nd 
provides :~ stahlI'. lu\\··loss standard in the 
luw-tapl.\ci t:,IlCO ran~e. 
DESCRIPTION: 'I'l l!' plate :'1ssemhlies arc SlIp­
ported f!'Om a lo\\'-Io:~.~ end plate, whic h ill 
tum is attached to a n alumi n\lUl I·asting;. Tlu: 
C~tlSLi ng . to1!:elher with a cy lindrical aillm in um 
ca:;c, pl"Uv idcs;l. complet.e "lii"ld nnd dU>1I-free 

TIIP<" -: __ ~C(JI"161'1"« 

140 l--:A-'---:l 00 ~~f. 
1401-0 1000 ~~f. 

enl·lnsu re. Six supporL rod..; :1rC' ulS('1 l fill' ('ai'll 
of t ilt' !Illi te :I.sscmhlies, a.s:>lI1"i llg a high degree 
of rigidity :1nd slahilit.y, 

FEATURES: ~ I l il;ll m:t:llnt<:y. +- 1"l\\· lusse.~ . 
~ ExcellelLt sl:tbiliLy. ~ Cnn \'cllil ' ll l 1H Z.{~, 

SPECIFICATIONS 
Capacitance : Twfl ei~ nre all"i1"ble. IUtl}lllf (140 1-.-\) 
:1I .. IIIM~I"l'f (HOI-I) ), 
Accur;l.Cy of Adjustment: :i::0.1 ";, (,,~ tI, .. 1·101-0: 
*U.25"l> for the 1401-.\. These Ilccuraf'i.~ Itlllll.,· when 
COll11Cl<;lioll i~ m"de w the e"I,:wit(N"~ itl:. ~,,~ .... ified tll:HII]/'r, 

usi "!! ,, fine wiro lrurllNldi<:uiar 10 \J,(l hi'uli,,!! P,U' K. For 
ol.I"."r ll1ethod ~ "f ~·OU1"'''linll. fUI·ther un~'"r(,d"t)', 

!lPJlr""chilll! I jJ).!f. ""'.\' he inlrll!tllo;~'<i. 
Dissipat ion Factor: For Tnp. I ~ OI-.\. Ie""" II",n 
O.IMNJlI-I: {or Tn't: 1 ·ltll ·n.I~~ th~" 0.0000 1, IlIe:a"un'(l lit 
I kt· umler AS'!' ),I .iI,mdar<1 \"h"ml."ry co"di'ion~ (:!:r- C 
,.,,,t 5ifc RH). 
Maximum Voltage: M aritluZlZl j).mk "oll:lgc 1500 "oll~ 
for I~O I ·A; 700 voltll for 1 IU\·I). 
T erm In a ls: T\",t; 11:11'> j, ... k-lOp hi,,,"!i,,!: 1)0-0I1~ ~m "lllIlulml 
%-·iu<: h ~ 1)'lI"in~. ,\ pllir of 01(1\1111\'(1 cnd"d J,lulIs i~ "UI' I,lil'<i , 
to vcrrl,;t <':I)''''''I'li(l" to j,\Ck-l01! 1""dilll;l"""~' with ~ Ul'111 
nn..! kn"wn conuenioZl cal!, ... irauo'c. 
D imensions: Di,u"Ner. :i!.1 i,,,·he><. l,..ighl. over.nll. ,IVi 
in"he.~. 
Net Weight: , ·101_.\. 1:\ ...... ".=: \ ·Ior·n. I I"-",,tld. 

Coof 11"",11 

HABIT 
H AN!)\'" 

I'ri~ 

$37.00 
42.50 

48 GENERAL RADIO COMPANY 



.  

USES: The T H E hO£) C:l.prU'iloI'S a rt! u!:>t.'d :hi 
SCt'oudar.\· lahoraturr :;.t:md:m!:;: a nt! :I:;: high­
qu:dity ein; ui t eknwllts .. \n a.~"':(Jrlmcn t of 
vuriuus sizcx is a \·:l.luablc add itioll In uny 
communications laboratory. 

DESCRIPTION: T he cap;wilnl' IlII il ('onsis!s of 
!I llIie:1 anu i" ui l pile, which i:-; held h.va lIeu,"y 
metal clnmp fO I" mcclHlllit·;t1 ri gidi~y. This 
da mp is IIOt. I'UllI\('clcd to ('i! hcr c:lptu'it.Or 
terminal bUI is 1('[L flon.liug. :\[11'1" :l.c;inv;. the 
('apacil ol" unit ilS placed in tbt~ ll)w-Ioss phenolic 
t'w,t:, :;:lII'I'mmdpd hy si lk:t gel tu pl'oddt~ pt~r­
p"llial dc~:<;i l' lllion and gr(lund cork to ahsorb 
lihoek, <llld !llt'n lip:ded Willi "·aX. 

FE ATURES: ~ Small, (;oll \'e niCIlI , a nd :WI'Il­

mI t' . 
+- J las hoI It l"'('I"('\\"- :lnd plug-type tt:rmin:lls. 

TYPE 505 
CAPACITOR 

CAPACITORS 

1.:l1i l:;: can bt\ shu' ked ill pnralld with only 
small cumulativc t:IIIII1Cction e rrors. 
~ Oieiecl.ri(' is bt'st, st,lt'tl(.'(I, 1 nti ia, 1'\11,,\' mica. 
~ Lo\\" iemperalure t;oclhcicnt.. of capacitance. 
~ l'nit." arc heait,t! to elimin:d p moi::;t urc 
hc l" ul'(, i5e:lling :tnd intcrnal hnmidity held 1.0 
low \':\Iuo hy dr:ssil ':ln L" 
+- Low-Iw!:-; ('a;>e to rcdu ("(' dilisipalioll facio!" 
:i.1H i leakage t·llfl lll l t"(a !u·p. 

S PECIF I CA TI ON S 

Accuracy o f Adjustment: ± 1% or ;i; 10 1'1'( "'I,i<-hcn,r 
i~ t1, ... lnrger. 
T emperature Coefficient: I.e;;>! than +O.IH% l,er rk~ 
,r,'o ! 'eu l il:r"de 1~IW('t!u 10" nud ,'",(1' Cllut i,n.II". f':tlihm­
Iioll i~ 11)(.\1" :\1 '1.50 ('. 
Dissi pation Factor: LI'M th~" O.OI)O.j [or ... 11 e1C~"CpL 11, ... 
Ihn.'e ~U1f1Ile>.t U1,il.~. men~\lTl'\1 :.1 L ke ~lId 'It :?5° Cellli. 
j:"m<l". For Ihe Tn'1:5 505·'\. :",(1.;",·8, 'Iud 605·1-:. lt~ lh~n 
lI.nULU. tJ.()(K)S. nnd O.OOCMj. respectively. A I'hnnfo(e of 
,,1>0\11 +;')% o[ it~ ",.Iue occnrg in Ih., diyoil)ntion factor 
for =' tc,uper:lIllre ri"c .. of 1° Ce,,1igr:ule. 
Freque ncy Character istics: ~ee plutg, P"I:" !i(). Serie~ 
i"<lurl'u,,",, i~ "pproxiliUlld.I' O.II:j5 ,..1, fur l!IIi t._ in .sm,,11 
,.:"'" ",,<1 O.os.i 1'1. (ur I"eg" c' ....... Seriea rc.';,l1 ""..,,, lit 1 .\1 .. 
i~ "Pllrox im:tlcly 0.u3 0111" [, .. .,;",,,l] c:l-oe IIIII.! O.ru 01"" 
for hH~C ca ;:e" '"ltryi"I1"'! "'"I U~~C rUQ~ o[ frL'(llIl'ncy ,.h(lI"e 
100 kc. 
Leakage Resistance: Gre;.ter thnn 100.(1)(1 nu:~ItOh"'8. 

wl.em measur<~1 nt 50U \"oit;<. e:u:ept for the T\"I'~-i 5t).')·U 
:lIId 5()5·X. for which il is ~rCSlcr IIo:m 5(J,OOtJ and 20.0()O 
",eJ.:"h l>t~, rf>~IJc!"li"cl.I·. 
Ma~ ;mlJOl Voltage: I n Ihe t:lblo the "<lltllJ:c~ sholl'" 
hold bc1uw ~I"l laJ,ui:.l('{1 limltil,g fre<.·I"Clicil'.:!. .. \~ higber 

fr"4\H:nd..,~ tl, c :.1I0I\')11)lc ""I'aI:C d ... /"rOl:he~ 11'1<1 hi ,,· 
\'..,r ~cI., prollOrlion:111O Ih"''''I""re rOfl! of tI,e [r..,qlll't,,·., . 
'l'h co>P li .. ,iI 5 "urr~pund trl :\ Tl'mpllrtllUrll ri.'l(.' oi .. W · 
<;ellti.:rudc fur" IJUwl'r . li~il'''lio." of I ,..",t fo r t he ~t"tdl 
til!!!) "ud 2.5 II":H\.>I fur th" Jarl:e eaSt!. 
Terminals: Rrrcw lcTlni""I~ ,,[l,H'Lod ~ incl, ItlmrL "1""'" 
Tn',: 274-1' Plugs urll lSt'Plllied \\' ith I'ad, r.nl",,·ilnt. 
Mounti ng: :\i iclI·lillt"!(\, 1'1,,'·10:111 l)hc"lJ1ic •. :1. ........ 

DImensions; :;ee ~k!llc·h. O\"er·"l1 hei)l:lil .. I!' ~ i,,..hc~ fnr 
i:1rl:c '·II :\C. Lind, for <lltlall n,,,.,. I'XI"llIsi\'c of Ilhtll:~. 

Net Weight ; .':ico l:d,I~. 

Prr'I"rtIC!J 11", iuM 

Til"'" ("Il/If.cilll"':#) I' ~"I.: I'tIlJ~ j" kc '-11 lj ''''U$ ("",,~ Word ,'ric" 
50S. A 100 1'1'-' '''" :!OOO ., (·""I>~S .'U.Y $ ' .00 
505·8 2.00 1'1" ,I ~! \I~)(' ., I.:U"U I:S,If!I.I. 6.00 
SOS· E 5001'1" ;~MI 1(I1~1 • ,· ..... I>I(l<<:" .'·r 6 .S0 
SOS- F 0 .001 ,I r,!~1 SOU • '·OSUf:SI.>U.\~i 6 .50 
S05. G 0 .002. 1" 51XI ~.IIU , ""Sl>f:St:Vln; 6.50 
SOS·K O.OOS 1" 5m ! (;(1 :; ,·(, .. hI::SV'("T 8 .00 
50S. L 0 .0 1 ,I ;.tltl SU ,. l: ..... n': x' : IItI, 8.00 
SOS·M 0 .02 ,I 'oW ·w , eos 111':;0.: II 1: .' Il 10.00 

' SOS-R 0 .05 ,I ,,~ <U " ' ·(>SU l:S~.'I..\1 12 .00 
" 505-T 0.' " 501' ,'" I:! , ·"SIlI, S <..: II(JW 16 .00 
~ SOS-U 0.' " :",011 ". 1;\ l·.,.SI1 I: :-'II'II"I: 23 .00 
· SOS·X O.S " r,()() ., 15 ,!<,SI)I(NWI1.T 35.00 

· "1",,,,, .... 1 '" h'nl~~""" 

TYPE 509 STANDARD CAPACITOR 

USES: Th~~ nlp:lcilur;; ~lI'e fixed standards 
J"or Iabonli orr usc. Whcn they lIrc uscd in 
cOlljunctitJu ~I'ilh a TWJ:: 722:lJ 1)\' a T n .. ; 
i 22- ~1 Preci:;:ion CondCllst.'I' in a p~lra ll e l sub-

8t ilution method of mea::;uremcnt, precise 
mC<1,'!u rements oj" c.lj>acil:l nCe up to :several 
microfamds can he made. For capacitor manu­
fact.lIre!".>; who mai ntai n flo C:lP:U: il:t lH"e stund-
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CAPACITORS 

:tnl iWI iUIi bhor:ltory , ;~ .. "d . of T n ' !': .50n 
,":ilandanl C !lp:li' i I OI'': LI ~t 'd \\"i l h :1 TYI'f'; il li-C 
( ':qla C' jl:LIH't ' Bridgt,. i ~ I'et'qm mcndcd . 

DESCRIPTION: Eat:h TYl'~: .')Ofl Sland:"ll'd 
O J P:I t'i 1 or tOIl 1'l i": I ... o f 1 \\"0 T y 1' 1:: :1O.j e a P:I('1 1111' 
lini t IS whi(·1\ h:1\'(l hec n pul t lirollJ.,(h fill addi ­
lionlll u;;r; in,!.!; pl")( ' ('S'~. 'I'll!' fin: !! ill' e m:t !.: " lUld 
s!ahi li(v :ll"n 11111." iIH: n·a,.:cd IlHl l'kp, ll v '. The 
lI1\i l ,; a j·c moulLt ed in /'a . ." al11mi ll lllll ";l:o:es and 
a n ' f llt'n ish t~ \\' jt h j :wk-t op Ili ud ing posl.-;. 
(;;1:<'1: is grounded to one I e r m illa !. 

FEATURES: .... Stnbili ty with in ± O. I'I, is 111>­
l ai llt.'d by cUrI·flllly cun tl"nllet l :\ J.::ill~ . 

.... ,\ 11 nCf"uwt C' ('a li h l'!iliulI, \\"l lhin ±O. I· -~, IS 

flll' lI ishcd wil h ":I\.: 11 un iL . 
.... Plllg- in tcnnillal:> arc :tIT:ULJ.(cd rot' ('on­
\ ' t' lIi C'IH'(' in u .... illg lhr c :l pal·it tJ l','<. ,,",I'vl!ralll 11 i t :..: 

ca ll lIt' :-:;1:l l·k . ,d Ill\( ' u pon lil l ' ulh(~ 1' \\'j l luH 1L 
1 hr 11 ;":(' oj' I .. :I C I:..: :1 11 11 \\' j t 1101 11 C' I111111 b t j \. ,. 1' 1'1" II'. 

SPECIFICATIONS 

Acc uracy of Adj ustm ent: \\'illoill +.:n.2:,l'(, "f tI,e 
''''luj",,1 '·ltl""·jc,,,,, .. · \,:,1"" f'''Kr,n' ,~1 Oil II ... '·a •• •. 
Aeeu r;tcy o f Ca librat io n; .\fl,>' ,·",·10 ~·:Ol"."il"r hi' ~ 

I ~ ... ·" :II:L~I. : .. lj"-'h.~ I . ,,,,J ",,,,,,,tl'd. ih ""l':"'h,,nt'e i~ 
'·"n·f" Il .• UI"",urt', 1 ~" "I I II" ";,luI' <If O:"I",fitflnN' "I I kc 
: .. ,,1 :!;,o C " ,,,,,'ur:, I" wi l l. j" ±11. 1 ("0. i" O:II I" r .. '(I 0 11 :\ "f'r li li. 
" ,,1(' ,tf 1',-,lih .. "li'''' whkh is l)lId;ecl w;111 c" eI, \l U;l. 
Sta b ili ty : (h'o'f r(':,,,,m:< I, I.:: 1'''r ...... I>I u( lime (:II I"' I"~\ "ne 
."" a r) c: ... h (·lI l,:,,· iHu· will ,,,,';"I:Ii,, illl ndi l, r'H~'(1 \" ,d"" 
,,;cl<in J U, I %. 
T emperat u re Coeff ic ie n t: I..,~.· lloa" + U.tll% p,'r 
tl",,(1,,> c"'nli(lr:"I,' I .. ·\w(·,·o III" ami ;,no ('clUiKm,I.·. 
Diss ipa tion Factor: I. •. ,. ch:H1 C).t)lM~j ",11('11 ",~·"."reo:l 

:II I k,' "ml :!;')~ (·f·"li(lr"d,· , ~''l' IJ "un'e· helm\'. 
Freq u ency Cha ract er ist ics : ,'':'C(> 1,1,,1,. h,·I,,\\'. ,'"lues of 
M'1'it .. inoluN:U"''' ,,,,,I ,...·ri~~ TI:"i"'''1I'f!~ ' I :\ [ t) :ore :::;" "" 
ill II ,,, ."Iolco 1 .... 10 .... Thi.' tc..i~l,'u"'t' ,·"d". ,,~ lhr· l'Il'n"" 
ro ... 1 III .11l' In ... " " .. " .. ,· ior fr ...... lu .. "' .. CII "ho\'(' lUlU k,·. 
Leakage Resista nce: (; f( ',uer 'h,," IIMJ,IMM , "'el'Uhl1l'; 

. "), ·ri(,f 

II he" "'Lo,:"ur.'d "I , ,1111 ",.II.~. CS~I ,t for II,,· 'r," ',:;; tol~ I _U. 
:,I~)-X . fUl11 :,(): '· Y. for "'hid, il , ... gfe.u .. r Ih,ttI W.flllO, 
:!IUU •. and 111.1101) n)c$!oIUII<, rf'_I'",·IIt·dy. 
Ma~imu m Vo ltage : '-,111) w.,h~ lIC':\k al rt''' I ",~uri,''~ 1 .. ,1",,' 
t he lionuiul: Ir .... ' ue", ·ie.. l:\hul" I.'(1 lid" ... , \t I,;ltl.(:r fn·· 
(1IU""dcF Ihl! " 111,,,,,,1,1,, vull,,!;:,· ,I",·rt·,,"(''' ,tI ,,1 I,. i",·.· ...... ·].I' 
Iln)IJ .. niv",,1 III Ih~ "' I""re r01)1 <lr II,,, fr"' lu,''' ' '.' ' '1'1", •• ' 
lilllil" N,rrc-.po,,, 1 t''' :l 1"''''!)I·tn tu r" ri-c r.f 10° 1"'II lil:r:" lc 
for " I" 'W" " d;~"i l", li '", "i:\ wa U.:! for Ihe ",,,,,, III':I-C ,,,,, I 
" "'''lt~ (0' the I"r.c:c. 
Moun t in g : 1'"",1 :l1 u",iml11' N •.• f>!O willi ru1)her iP.(ll. 
Termina ls: T wo j",'k-I ... p h;",I;1I1( 1I ..... 1~ SI);I(·e<.1 ~ I ,'If :I" 

i""h "parI arc ' "'J' mleci nn ~I,.· (,,,,,:c. (11m Icrn.ill:" i~ 
I(rt'lu lld('d. :lud tI,,, Olht'r uue i~ iu",ula , t,,1 hy 111":"''' .''( I, 
I 'J",-I~ ph,,"oIi(' hu .• I,i,,~ 
Dimens ions : ::-; ,,,,,11 (':!"C, (1 " n~llo) ,I; illl'''''~' ("", h lo } 
:!I,! ;',,·he~ ., (hf'LJ.:IoI) I: , ;'''')'(''' I)""r-:,II, I.,tr!;<, •. " ••.. 
(INI",. I,) Ii '1",1oM< .~ (wi, II], ) ;I ~ ~ il,,·I, .... ~ (1,,·j1l:h , :!~ s 

ind,,", ("·,,,.,,11, 

It. ~i~I,,,, ... 11' , .... (1101 
('a,-I(,ri,r, ,,/'" /·'r"k fr'I/III'III'/1 / "'/"cl(J"C~ i" "}",,, i .. 

'rIll'" ill "i I '"II~ ii, " in IJ/' .rr / .lIe IJIII/""~ ( '",/ .. J1'M'/ Pr;," -- -
S09·F 0.00 1 ,jIll) '2.5HIl U.II(' " O.e ,.It) I \ L " ', " IWI'I'I'''' ' · $30,00 
S09· G 0.002 ':;I~) I:.!.',II U.IIII.; 1 1 . 1I~1) IX . :t"UWvI'lIH .~ 30.00 
.s09· 1( O.OOS t,rtll r~ M) IU ':I:", II '! I:.!!) I~~ "''''''' ·' ' .''' '· 'T 30.00 
.s09· l 0 .01 t~r(1 :! .'~) tJ .II;>':; lI,Ir1n 1 3~ ·,V·",,"'S' '''': 30.00 
.s09_M 0 .02 ,',IM) I''!.-' II ,I ~I':; 11.lr,!lI 13 $ ,:."U"·,,SO:1·1.; 32.S0 

· S09· R 0.05 '-,1M) "' II ,IUII II.",!,; .,' - ., o.; . "m,",sl·'o.; 35.00 
' S09- T 0 . ' .',Ikl ,m I I.I~ III lI.n·,!.; :!",~ ......... 10 • .:"1"11<'" 39.00 
· S09. U 0 .2 ;,(., :.'4' " .11111 cur,!:, .,' - , .:.",1 ....... " .. 1:'1 42.00 
· S09_X 0 . ' :~"t • ' 1.11 11 1 O.lr,!:, :Il{ • ,"'" M', ''' .~ u 'I 54.00 
· S09. Y 1.0 .')ItI} ., U.IJ,j() II .U3O ;1" " " '''' ''' '',''T,,'· 7 8,00 

' :'11"",,"'01 i" brIO" ,~~;;t'. 

I/"jf) t 'IO:"lIt" ill ,·",""'il'lIl1'(' :l~:, (," ... , ill" of 1,·" '1u(',,, '.", Th~.;e d,r"' I:Q.iI IOrll rerl'rl't'd to .h(l ""Iues wh",h II"J ~"J>'H' i ( .)r:;; 
" ",,1, \ h:. \,c if 1I,,, rl! \1'Cl'lIl1cilh"r ,,,\I.th ,,;!!1 polnr;'MtLOn nOf ;(.'r ;cs ;n<l, ... I:1I1I·(', -"i" ce the "" "",' i H>r~ :tre a,!j Il ~I(!, 1 I .. Ihcir 
1"),,,;,,,,1 \'" I u('~ a l I k" . Ihe I -k,' "111(", 011 Ihll pl .. I, ~h"nM I)(J U~().t ".; " 1)It._is o f , ·('f" rcII~'" in c~ti", ,, tiIlO: f"'< I' H'''''.'' I!rr",.~ , 

(lIi9/d) 1)':;.;iIJ:tt ;un f,t('i.llr ,,~ II rUII~t i ulI of 1!'ll<l uency. Chnra"l("d"lk$ 01 T \ I'~ 5fl;j C lIIlll"jl(or" 111'1' .• imilar. 
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CAPACITORS 

TYPE 219 DECADE CONDENSER 

USE S: The '1'1'1'.1:: :2'1\) D cca dl' ('ondelli'I-'I';o< lind 
wow;; in ('vel'\" b hora 1 OIT as 11l1H'c\ ci rell i t ele­
menl S, brid~c imlJ('ti:lll t( ';O<, fill e!' ('1P.mclH.~ , ot' 
:IS t'.ompol\(:n l:; of :Iny l'in'ui L wherl! a widc­
mnge \"triable cn pacitor is nc(·c.~:;i;Il"y. 

DE SCRIPTI O N: The TYPE 21!) Decade (;011-
c!1'11:;f'I'S a I'C a~'jl'm hi IC'''; of t Ii ref' T y 1'1-: :~8(J 
l)ecac!t·-Capat,IIIW l ' ll ilS mOllllled ill a ~hickb! 
(;<ll1i l1 l:1. Ea(·h dl'C:lil" has ('I('\'('n PIJ:':;l iOllS, 0 11) 

IU ill (-\11.-;iw' , ~·O lilal Ihe I\e(;adf'.'i (J\"Prillp. A 
po."j l jn! dp ll'lll IHf'I:hanism allo\\"s the sw i1\·h 
to I .e :sCi :H'('llmlt,I,\' , 

FEATUR ES: .. A \\"id" r:Hlg£' of dirc('!- I"{'ading 
ca pal'ilallC'l~ ,"ahH"": . 
.. ;\eClll":wv su n i(·i ent. for most. lahonl tory 
work. ., 

.. The zero c.nP:lCit:lIlCC has hf.'ell kl!pr a t : ~ 
minimullI, and it:, \' :,ll!!' L" marked un e:H:h box 
for rcu.J,' rcfcn'lwe, 
+- Di s;;i l;al. io n fael.Or ha~ hC('1l held Iltw h:­
(,Illpll)yill~ mit'Hlii,II'I'jri!.' f'np;u'iturs 0 11 all 
dccade.'i eX('p!'1 thl' tl,l -mkrufarad uec:ldc of 
the Tnt·: 21 !l-.\ L 
.. \iit'a lILt,II'd.ri!· i:'\ wwd throup:houL the 
THE 2 1!l- h:, witit;h e;1Il IItl'ref,,]·(' he u,,,,11 
where I til' eOinjlar:!li\'('I.v high tVK"I'.,:> of ]):I!II'1' 

('lI Jla t:ill)r~ t;;llIllol be tolcnlted . 
+- Low-!o:-;;:; S\\'il (' hc:>. 

SPEC I FICATI O N S 

Accuracy: All Hllih :lrr " ... ·UT"tc for "lI]):l"i t " ,U'(, iu .. re . 
""'lI!.~ wi( loin :t. I %. ('.~('1llJ t (I,,, fl.I'lllkro[: ,,.,,<1 !ltt:"I\! of 
tloe T n); ~I O- :\1 ",hi.·11 i~ wit hi" +.~%, Thc ~l'rn (': '1md­
t:li"'\! of (I,~'. TY I'): :! I H-J, i~ ,HI J<I'[ "",I of Ilu.: "1" "'); :!l !.I.:\I 
i$ ,I I ""r. 
Dissi pation Factor: The db"ip:uioll i:, .. loT for lloe 
i"oi ivj ,ho:oi ,Io-'~"d",~ i~ I!i\'(.'" ill II", ,s]Jet'iIi .. ·:lt ioll.s for the 
Tn'('; ;j."0 DN·,,<ll"( '''I':,,·ilor l '"il". 

l{ c~i,lu:01 im"c,lnn,·",. in ~hc '1' ,'1'1': :.!1'J D L'o.:lule 
('Qlldf>H~cr. 

Maxim um Voltage: 'I' ll"."" ",,111(,.> r", Ihl' {[iITe l'pnL 
,ll·,·:\(I(!~ an,' ~i,'''n ill the -1~'(';li""li''',_ r,,, the '[" ' )'); :\ .... 0 
[)1'~:ldC-('''I'''''il<)r Ul1il~ . Th~ li ,,,iri,,)! ""I ILL'" for t he 
difTcTl,,,t '[" ' 1'); :.!t\J I)e,'udc l'"nd .. u,;eTS "re "lJll:r'lvL~1 "n 
the P.'IIICI. 
Frequency Characteristics: Th ... "ariali(ltl (){ e<lI':II'j , 

I"""e a"d (1i~,jl>"ltnll f:ICI<)( wilh ire'l" ~''''','' i ~ "i",ii:tr I" 
th,.1 "1,,,\\,11 Oil 1"').t1l 5:$ for T"n: :;~u 1)" '· :ld{"('''!'''''i ''.r 
Unit", nlodil;(l(] by (10" ,,,I<lil;O)":oI r('Ad",,] ir" I''''l'I''('(!,~ 

~h o"'lt ill tl .e "('C' '' ''''''''.' in.: .,k(,\,'1I. ])ct:dk ... 1 dcS<'ri])· 
li (>Il~ III Ilor'</.' fn~I'.!' ·" ".'· d'''(':''' If,ri ,Ii ,,~ :,re )!i.-CI) in ,lor 
(;rlll'mi N/U/>'o f.'LIH'rimr"lrr, \'01. X\' I I. No, 5, O",wll1:!r 
01-12. 
Termina ls: ~I""d:"d in,!k-lll,) hindi"ll Ii'l .• t~ wilh " 
h 'ind l $/-'[\('illg :Ire 1I,'IL ... l . Thc "hit,hl is ,'"""c,,tl~1 to 
the "()" Icrtni",,!. 
Mo un ti ng : Thc decades :'Ire ''''-';I,H uhler! 'm :'" :,[lIIl1 iIlU", 
p,mclunrl HlOllnlc<1 ill a shir: I ,I,~ 1 ",nluUl ""h\"Ht. 
Dim en sions: Tn'~:s :!I\I- J'; :lnri :.!I~.:\ I , (len)!,I, ) l:l~:l x 
(\\'i, lllI) ,'l\~ x (I • ..,h;llI) .::.l'~ j'lf'hc.s. 
Net Weight; '1'\'1'1; ::!I~- K , loH pOlmdll ; '1'1'1'); 21,),.\1 . 
,~r, ~ pm ""Is, 

'/','/I,e ,~,'.;u 
'fm,., ("' I"'~;" '''e'' ,".'(>, "/ Di"l" /)<,<,,,,I, '~ U~,./ ('".1, lI'",.'/ I', i~ ... 

2 19-K 1,110 Ilf in 0 ,00 1 Ilf s tep s . 
:1 

:j F, :II. :; (,HOti~ $ 170.00 
219-M 1,110 fl.f in 0,001 Ilf s tep s . :; L. ~1. \f B lH ~:ll 95.00 
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CAPACITORS 

TYPE 380 DECADE-CAPACITOR UNIT 

1"1'1'1: :l':iO· r 

USES: 'rile "J'Y I'J.: :380 lkl';ldl!~Capncitor l 'niU; 
are extn:m c1y U:;('fllI as elementi; in llwed 
cil'cuil~, \\":1\'0 filter,;, :Ind olh('\' ('xpC'rinwlII.:d 
nr permanent cquipmclII where :\ rath er large 
variahle cap:wila rll'c loS d c~in 'd. Thf>~' :lrC :tl"o 
lIlii'fnl in u:;('ilbLol':<. lIJlal,n:er:<, amplilier:,: , a nd 
:-:il11il:11' appar;\! lI ::'. c:<p('(·i:tll.\' durin/! lhe pn .. '-

liminal',\' dc . .;i~1 1 perilKi wilt!!} ca p:I('itnlll'C 
values arc to be determined b,v CXPI.'t'ilUt'llt. 

DESCRIPTION: Ench dt'I'ndf' j:;.; an :I;.: ~embly or 
fuur individua l mi,'a or pflpCI' t:ap:u.' iwn: of 
magnil \Illes i ll l1u' nIl io I, 2. 3 , 4 . A 1)e]I'I 'j fit" 

:';; \\"1\ (·11 i" ;l l"l':IIII!('( ! to eOlII1('('\, par:I IJ('1 (:11111-

him"!! i,m,; of llu' IInil !; " I) t.hat :lTly \':t!ue be-
1.\\' ('('11 1 :mrl ]0 lll: lV be ol';;lined. 

The ,'m'il (;h is 0'1' ri/!,;ld ('on :-; tru('lioll and 
Cl1rrie:-; :1 d etent n\l'('h:misll1 rill' POSll i\'c loca­
{"ion or [,he switch po,.:ilion:-;, :\ pll en ,,\i!' !;lwt'l 
i~ used , :tlld (:OI1I:H'l, is mari e I,y mean :; of I;:lm:-; 
bcarinv; on phu!<pliol'-ill'onze ~p rillgs .. \ IJl'a s.~ 
lilt:!!'1 I.lu:-;hinJ.( ili molded in. T hi:-; swit ch to­
gNher with (kd ]lhll~ and knob i:-; a\'l\ilablc 
separ:d,dy HS the Ty I'I~ ;.5::)U-J ':3. (:1('e pt'i!;e I i;-; I. ) 

.\ [J :-; l:llltlal'd unit:; af!' fUl'n i,.:hed cOJllplete 
wit.h knob, photo-Cit lted dinl plate with 30<> 
tidcll t. pO:'li tioIlS, :lnd st,ops , 

FEATURES: +- ::;l:thilil,v is oht ained hy careful 
selection and aging of the componen t cllpaei-
101':-; , 

+- T he '.1' \,1'1'; 3S0-F is a high-(Jl I~\ 1iI;y decade 
employing T YPE: ;'i0.::' Ca pac itors, 
+ Thorough impregnation during winding, 
wit h molten cere,.,: i!!. is given j,he paper cnp[l ci­
tOrs u:-;()tI in the Tn'E 380-L. A non-induct.ive 
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iy pt: uf windillg i:; 1115(..'<1 , wilh tht: foil pro­
jecting tiL each enJ of the roll, Lhus avoiding 
ti ll' large in Ct·e:I."'p;< in dissip:ltir.n f~lI·tol' nlHI 

CAPAC I TORS 

t'ap:1l'ilance th:lt OI'I'lII' :It high f rl'ql lcllt'i<:s 
when olll ... the one end of each foil is COIl­
lU'dcd. . 

SPECIFICAT I ONS 

Accuracy : f'tl.IJuI'italwe iIWTf'ment.i '111 all UII;t.~ :ITe 
Wilhi" ±Il'c WII\.'11 IIle:..,.nre<! Il.t I ke ex"('p t Ihf'Trl't; 
:i'-O-I.. whirh i~ M"'ur"l!! wilhin ±2<;~. Tile IIn;t$ :ore 
,·hC(·k('t\ with ,h(- .wilrh m~h:,,' ;~'" hi~". cl\.'f'lr;.·: . Il~· . 
1111<1 the t· ... '''''lVU 1.·,,,1 "ud e'l,;(l I!r<)o.l1,docl. T he ~"TO \."'Im<"i­
tlllll'l' "r :,11 u"i l ~ i ~ II J.llo'f :",d "11l~t be ,,(illed 10 thl! 
~w; t.,. t, ~"'I ti "g. .. tn ~i"e the 1,,1(11 O'"" tl.o:1t:.uce. 
D ielectric : T he THt: 31)0-10' i ~ 111:1.'\0.: up ()f TYI,t: !.1I5 
('l'Ii,,,,it,,r~ whidl IOU"ll mi",tl. !ill th(' diele'·l ri,·. TI,e T"Pt: 
:lSO-J. II~(!" ce('e~ill-i" 'llr"'j!l"\ICd li"cn·'·'''-)hlr cll. ll:II'ih'r 
unit.i. whil;: tilt' TI"I' I: :!tiU-.\I :",d T n'.: :!SO-N uS\.' ,,,it,. 
,·"I)"'·it ....... m()I,I .. .,1 ill phe"v!k '·a.>e.~. 
Diui pation Factor: Tlte fl ii'Sip,,} iv" b e. lIr of II,,· ' Iiffer_ 
i'lli 1I1,it ~. wllell ",,·:,.ur...o ,\1 1 k,' ,,,"I :2;j0 (·emi/l:rnde. will 
IIIl Il'''' tll:1." Ilu: \'aluc~ in the fullo)wLng tahle. 
Frequency Characteristics; t-;I.o(' pilOt hel ... \\,. Th~' ri$C 
in buth CItI);wil,·"lN· ami di.;.;;palinu £:oNV. b cuu.,,·<:1 aL 
luI\' fn"l"ell(;i~ h~' iuted: ... i,,1 pol:uil:lti ... " ""rl 'It higl, 
frt .. ,ue,,..i,, .• Ill' S(!ri~'", illd\I~t:l.,Wl' ""d TC,,!i:;\aIIf"C. Vnlul'l! 
for IhMO.' r~~ ilhuII v"r"m~lers "Tl' t;;"en in Ihe (;enCrIIJ. 
" ... No ErJ>t'ri"'''''''·T. \·ul. X\' II. :-':n. f •• Ocw!.cr I!Ht. 
Max imum Voltage: 500 \·..,It~ IX':lk fur TIl'!: :JSU-F ,,"d 
aoo ,· ... It. lK'ak for :Ill olht'r ""ilS:lt frt'(IIU' .... i~· .. ll(·lnw 11,,, 
I""ili"s frNIII('Ilcie$ tahul,,,_ed helow. At I,iglt('r Irr.quell_ 
de· III\! "UoWl\hlc \'oh:l~e ciccr(',.S(!s '"111 ill' invef"liCly lifO­

IWtl ['" tal It> Ille ""11I:lr(' toot 01 Ihe ftf!'fl .. enc~·. ThellC Ii",il" 
' .. )n"'~l'fII"J 1')" .(·mpcr:.luTfo ,If ·IIY ('(o"\i~rllde 101":1 puwtr 
,li,.;i,,,.I; on 01 :! .. i \\':111 ~ f.lT Iltf' TIl' " 3$O-F lInd :l.t. ",,,I U! 

fur "II ,,,I,.,. ""il. 

O,'er':1.11 dimensions u i Tn'p' 380 D~'C,uJ..,..C," ":l<·itnr Unit.!!. 
Whil" <II! lIlodcl3 lise the "ame switch tnechtl.ni~t1l. Ihe 
Tl" '~; :1~O-F requires ;1(\dilio,,:,1 ~pace he,·'1u,oe (){ 1 loll l:1.rj!l! 
Clll)a';Wr~ ,,"hid, ",rc ''''HI''I~~ I ,," 1.0,1. <i< l~~ of the "",ilch. 

T ermina ls: l"le~,hl ... rnhhl~r-In.~'Il'Hed le:ld~ are 1>1'<.>­
";(\1"< 1. 

MountIng : "I<lchine :il:Tc""" (<Or' "u,..-I,inlt rhe ,1",·, .. 110 to 
;1. pllnel "rc sll"Vli~ ... 1. 
Dimensions: Tn'p' :!->(t}-F. Iltl.n .. l ~Jlal-e. 43:1' ~ "v. it",hmo; 
h~hinrl p:lUrl. "' illeh .. ~. Tn'Yos 3s0. 1.. 3,,0-:\1. "", I ~~~. 
.scI! "'~'Olnl):tnyi,,~ .0;;1:;:1\,11 . 

Net Weight: T n'r. 3&)·10'. :l l;n,mc\~. I:! (>1IIu"1'_~: Tn·t:$ 
:lS0-1. "",I :L~H-:\ 1. 1':i 1',11111(1.; Tn·a; 3"0-". 1 I>OUII(\. 
H O" lI ..... ~ 

/Hutl"I/;"" I"rl'Ol"'-"1"1I /.,,,, ;1 
'I'IIP' /··'1"'1"""" .. •· ,",,,,:I<1 r I'" Jll1.r. 1',,/11111' , 'n;/. !l'r.r,j I' rir<' 

380-F 1.0 I1f in 0.1 I1f s tep s 0.000.\ .) kc .... GU·!'E $95.00 
380-l 1.0 11' in 0.1 I1f s teps 0.0 10 1 kc .\ D.\ G E 22.00 
380-M 0.1 I1f in 0.01 I1f steps 0.001 1UO kc AI)OI::H 34.00 
380-N 0 .01 I1f in O.OO l l1f steps ().()O2 1000 ke A_DOLI': 24.00 

380-P3 Switch only . . ... ......... .. . s\\ nell FU III) 8.25 

(I.r/l) CI"'''k!e in e"I',.,.ilm,,·1! tl.f. nm~imuo' )!.elli"J; of each ,Ier':ule 11.._ :0 (unction 01 frC<ll1<·"cy . Thl): '·''I,:"·il,,,,..,· "IIfn':I" 
"re referred to the ":lI,,!! the "'"l'l\citnr w{)Uld have if there were ,.,11 interillciu l 1)()l;lriXtllion nn" no ~(!ril!~ iu.IIIJ;I""c."(). 
)o:in,·~ Ih~ ,·tIIJ:Il·LCOM! :l1ll :1.' lj",,\et\ to Ihei •• "11,.-1.1 ,"ct;ur:'l('Y :It I kl'. tJ:e I-kt; ""h,,, On 'he 1'101$1 sholll,j he u .. t'.1 ,,~ " b;",is 

of Illierc'''~ iu ~1i"1:'l1i,,~ Ihe IrC<tue",'y eTror. 
(H0!.1) lliMill:llion f:lclor M" hUH·Ii"., of freqllf'uc~'. 
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STANDARD INDUCTORS 
Th(' ,h~.~ir:\hk ,II j ril,uh'~ uf a1l\' ill< l\lew/, to IH.J 11.«'<1 

:\ ~ fl bhol'!ll')I'Y ~l!l I HiHn! illdwlc; 
( I) Hig!, ~Iahility of ;11.111<-1:<11<'(' \·:d u~·. 
(2) Hliiall va riatJr.u of 111,11I"I;(r,,·,- \\ilh frI'Cllll'lwy. 
(3) ~ l lI;lll varia tion (I f iwluo'I:IIIO'I' " jlh ("llrn-III. 
(.I) Il i,dl ":lli.., of illd,U'li,'1,) 1't!:L\"I:tlkt· \ •• 1'" ,<;,.1:1111'1: 

a~ 1110.: df·"ircd (Jpcralillj.; f l'l ~I IH"llo'.\'. 
(;j ) I AlI\' h'm' ... ·r:llllrl.' L~oclli,·jl·llt. 
(6) !(t';I<i</Ilal,lc ]lll\·~i,·:d "ill:. 
( j ) I li"h clc;.:: rcc of :\.Q,\1 i,-II,' 
On the f,)I1(>\\"in" ]1"1.'1',< an .. ·d,·<.·ril .. ~1 :1 1l1I1U11('r of 

hot II li"t~1 and v:lrbl.l., i IIlJUI'l OI''' n'] .!"t ''''' 1I1 ill!, ,JHT"I'(·IlI. 
Ctt.IIIOllli,· (·,mlpr('mi:-..·:o alll(UIll: tlu· ;\1,,,,,, , fao·\"r", 

Vh,I"lU-: . \ . E'IlIj" " [Ctll 

cin'lIit of ,m ~ir-"''''1l<1 
11,,1o"''''r I .. 

AIR-CORED INDUCTORS 
llilo(h ~I:tloilit.\" ,IUd ~11l:11l \':,rialiull of IIllh ... I:).III'(\ 

wieh (n::(l lIl.:lIl'Y ~tn\ 1 ('uncllt :In:: 1)0('''\ IUd. In' air-.vn . .J 
iH<lul: tor.~, :\S (!xr;lIl!Jliti4~1 I,." Ihc 'I'''''f: l{)(; :i1:uubr,1 
IIldlimOrl\. III .sudl :," i,,, !tWC'II', ,~ C al .ilil y "f il" lu,'( :'IH~ 
,lcJICllt ls ('ILl irel)' UP(ol' III\' ,limt'I.~i\lllal ~l al ,ility of 1 he 
~'od ~ lruo,;llLl'C :1n',I, will. 1)I'''I'"r th.'~igli, ,'('U"lam'y of 
"I,lu('I:'IW" I'):~ ICII' llulI,rn',llb~ l'l.:r "I.: IIt "aI, I,,: c.~ -
1 ""'I.~i "I'cl' .'I lleriud ,)i ,\'4'''1'8, E"I1"1'1 f"r $111 ,,11 :tnt! 
\J~II"lIy l1f'g1igilllc var i:11 i, ,It~ dlle Lo 8kill plTe,'1 I he (tnly 
I.:h:Iltj.:1; of illdlh'la,,,,\) \I'ilh fl'l;'llIl'IIC" i~ p .... ldu('C(! by 
tit" lJi~ lrihul",,1 {"qt:t<'i1:lIlf'4', ('., o( II".: evil, whi,'h 
"UII"t!~ II .. • dy,.,t:1 i\'(~ .• u;Clt ill' Im'l :IIWC to i'U'J'caSC :11)0\,0 
II,,· gt.~lmclri(' 0" '·7.,·ro (n'tltlc"t'y" "fllue, /.; , :Ii' tlll:: 
n:IIIII~1i (r(,~IUCllrY,lo. is !ll'l'm:lt'I'cd . . \1 reson:llH'f' Ihc 
1>1'<)0(1111'1 ",-- I.c.:. is u lli l)" 10'".' Ir(~ I",',,,.i . ·~ 1"·I,,w r<'~"­
II,IIW,', dlc elT'~'li\'e iwlllt·I,,'''''' i~ 

I" _ I. 

I - (f.,) 
/, 

111.,111", fl·:"'li,,,,,,1 i.",.·,,:<,_,· i~ aPI'I'" ,imaltly _"" _ (L)' . - w' I.I.:o 
/. ,f. 

l'\ .. \',U'lali"" ,,( ill,J'II'I:",,'C I\itl. " 111'1"'111 ' ","111 '.~. ,,,,,I 
all " il··I,un·d i",llwt"r ""11 IIC ... ", ~id"I't~ 1 :t~ all id""lh' 
liI""I!· d ... ·u il ,·1"11"'111 , • 

'1'111' I".,.~·~ i ll ,til "ir·,~'n~1 i. " hl<'l"r ", ... \:1 1 an 
""hlll i, '" or / ' I: .. I(,,,s (""III II.e ~t'fll'~ n.:~i~t;tlU'e <>( \I.c 
\\in,lill~, (h) ,11,,:;.-; inliw ,'(IPlltr '·:m",··d I,,· cdd.v ,'lIr­
n'nl ~, :11,,1 (c:) dick~·tric 1Uli."('s ill II.c ill!!Uialiull .. \n 
"'1ui":tII.:II\' circ;uit takirog t l.e""" lu;:",·~ illl " :1 ... ·<H'"t i~ 
"h"\\'11 ill I' i!!'lil; .-\. 
Th~ clTI.'\;I" of lile v;lrivu,> l(oi'~ (~"'11" ""'1I1~ :tr~ Ill.".t 

c:U:li!y rCl'n:.<Clllt'tl h." II'e ,,101 of tli"",ip:HiolL f'lI'lm 
ngaim't frCC\lI"IH~Y,. 1·:i~lI'.'(" B. III 1~'g:lrilh111ic ('o"r<li­
Ualf!I1, lite t I"'~' 111.~lpalloll ["clo,. I'HIHIItHll.: llh of an 
air·')on; ill'!uct.or call all b(; I'l.: l'rL'''c IILr..'(1 Il\" ~·u'.'li,'hl 
li tll'!! :I~ ,d ,UWII. Tllc CUII'I ",.,ell!, D" c: , u~c,II,.\' t liC ~I-c 
rc"i~Lm1t'c {,f tIle windilllo(, v"ri"l:I iHv"I':$IIly wilh irc­
IJlh!ney, while D4 duc to cddy-eurTe ll t.lo~~ i,; Iltc I.VPI.M:l 
(lInd :l!'>'v,:i:!tc<i wilh $kiIH~ffl.'\;t ) i~ dilW'lly p TOlx,r­
lion:ll to life frcqllt ·IlI.:.I', TIIC dj !\.~j ":t ! i"l1 (:II'lu r, I)", III 
tht: di.!'tl'ih' Itc<1 cap:\C'ilHllt'C of t.lw wil1, lilll;: pruollu'," 
D~ wl,idl is propf'lrlioll:t I to I I" .. Stlll"l''' (Ii Ille f n.:qu~,,('.\' 
withill tl. c signifil':II,L rany-f' wlL('T'C /)0 j,~ inlh'pcwlclll 
o f in.'qu(· jwy. Sou' el.ac f)J , ·,':jI'l,,'~ Ihl' \':,Iue Do .. L j .. 
T he WI:,I <li.'l:'ip:oil'JII (, ... t"r, /), is II.c SUit, of IlIe:'(' 
tJlrt·c conllJOltf'ro l s ,111,1 h:l~ a millimum \';due whkh 
~(' C UI'S wd! I ,,'k" I' tl,c n:.lural (n':lluclIcy,lo, of Ihe 
1111 It 11'1. ~r. 

II 11i!l 1 .... ~I,.'t'r\'L·d 11,..,\ a' 1,,1\' [ro·'IIIt·.,, · i, .~ 11'l'di~"i­
]tali,," f:"'I"", /), i~ , ]c\,'rmllll,,1 ,·lIli ... ·I)· 1'.1 ""ri,'" n .. ~ 

.:>ist:o nc(', Ilhil":l1 high f rNllIt',\('i,'~ II", 1,, 101.,' t' l1 rrt'lIl 
HI., I diol.!I· II'i .. I""~t,:; I .n~ l Ulllilt:lt". 

TIIC min iml " I! \',)luc o f ,Ii~~ilt:lt i011 f,U'1 rtr "llwil.al,[.· 
d l; llC.lIls 111)(111 11 ... l ];t'VlllC'tr." ,)f II.e roil :11111111'011 t it ... 
di:tmctcr of Ill ... wire. lllsul:I1(,d ~1 '~'Il\I C\1 wir{l (Lil7.cn" 
IIr:,1.1I i" (r(',! II,·ud.l· eI1l JlI",\C~] 111 n~I II"(' 1>, It." lI~illg 
"nlall i.,,]i .. ;,lu,,1 \I' it'c ,l iH'"t'1.·.'S. 

IRON - CORED INDUCTOR S 
:\ 1:t"'::I'r illt[\I<' I:"",c I',UI I,,· "hlaill'~[ ill :t l:i\" '11 

,·"IUIII,· "I' wilh ;1 ~il't..'II aIllUIII.! of 1:"I'I~r if:t ,'un' 
1II:1lcrial of bigl'IICTlw'aloilily i;;: 11,0,,1. 'I'll<' !o·rl11 "iIV"" 
is l1 ~c,1 loosely alld g(·Il(,l'i,·,dl.v to iol,.,Hify $1",1. icrr"­
tIlll~III'lic 11l:II(:rial~, :lltl.<JlIl:h Ilo tllc tIl:tI (' l'ial~ an' 
high!,\' \hil'c!O\lCd ")l""ial .'1110),9, ill IIhl.'(It, ~1.rip, 01' 
bm.d(,,1 I(l'lIllIl ar form, 

'1'1,,, (:"""'"11,)' in ('"il r.on~!l'.ro·lioll r('!'uhilll!: f .. OIlI 
the u~o of "i ron" I'ores i.., vh!ain ... ! wiU. ~Olll(' ~:H' l'ifi .. " 
vf p" rrVr ll1:HlI~ in an irrdll('!or uSNI 1111 a I;:tliloralcd 
~I:\ntbrd. SI:lhilit,v is ordin,\rily rctiuo·('tl, ,,,illl't' Lhe 
uilluctallr(' <1('1'1.'111111 1I0t ouly 011 j.:'~'lrIctT\' hut " I~, Oil 

tht, I ~ rtllc:t .hilit.y of IllI' .;11'1.' malt'ri:ol. 't 'ld! 1.M' rnW:I­
hilic .,' will "nry sUl1wwl.:11 \Iilh c'urn'lIl , III~·""."<' IIi jl~ 
illlll;n.:nt chanJ!l' wilh lIl:t!;:nNi7.il1~ r"n't', :111.1 ma)' "1;<,, 
II(' suilj",·t l.u :t ~lilo(hl :ll:ill", 11,\' I'roll,, 'r dl'~ign :111.1 
choil'c rtf "me lII"tcnal, ;t$ ")\I'II'l'lili IO( h." II,,· T n·f. ,,; 
(1-10 , II!Kl, :tllll l 'l!$ I , i",lu"l'Jr~ ;<:ll i ~ia" I~'r\' :t," s·,:ftl1ll­
an' 1I1:""l:trd~ ami ;IS :Hljll~bhlll,h!4·ad,. ell'I1WUl~ "all 
I,,· n':dizc' l, 

111 :tn im1j-l·U1·l.:d il1< l\wlol', 101\'1;1' \';ll\lc~ of D, :mll 
D. c:m bc nhl:Ii'H~d, du,' to Ih ... b\('l'(;a:<c of cfl"'dil'l' 
Ix:rlllcahilil.", whil ... 1)0 r,·It1:tin~ undlllll).:, , 1 alld ,r. i~ 
retlul·t.~ 1 ~" lt1 e1\' h:lt , T hnll' 1l11,,,r li"e:1r cor" 1'01111""'('1111' 
of \lis~i l'ati"n ('H'II,r musl 1)(, :ltl,k • .1 In th.· ",i"'/;II!! 
1.~11111"1l":1I'~ SII"I\'" in Figure U, g']d," ,'w·r,·"ts in lite 
1.'01'" IW,.IIlll''t! :t ,·"rnI'OIll·"', I)., wl,i,·I., like /)4' i~ 
din:!'! I)' pl'''I,,''lilllllll 10 the (r'~I"ency aud 1\·I.i<'1, i~ 
lIlinillli~('(1 ill :I tiu ,"! I.'(ln' m:I\II' ly Illll1dilig lilrt, iro>u 
1)l1\1'llcr in :tl. ilL~lIla1i1l1: hi ... I" r, 1I011'("'I'r, If)' tht' 111'1' 
or lino wire, J), 1':111 I.M, 111:1110 1I.·digihl!· romllHrt ... 1 10 

I) .. Tilll Ily~lc 'l.:~i$ .""lll)l)1l('I1~ of Iti.'!l!ipalivlI fal'l,,, .. 
/) \, is iml(!I>t:udcll l ,,( Irt'l.lUCIW.I" hul, ~ '" \)C il is PI'," 
l)lw!i"llall'J Ih .. ma~n()!i7.illl: lor{'{', it h{'f';Hllt'~ \'alli"ll" 
11110(1" ~ lIIall :, ," Ihe Optl"lIill~ Io.:,·d :'1.pn.:t<·I,,·~ 7.('1'<1 
(init i:o 11ll'l'm,·: .I,ilil " ), 1'111' I'(·ial h'd" "'11:.11 t " 1I11I"u,pnl, 
I), . (':t U i!('t! hi' n·"i,I .. :1I I".""'·~ ill II,,· iron i" "'I'L~I:"'I 
wilh (n" IUI'n"y : ... ,1. likt, I)", lI'ul/ltll ... · "')lI''':;''"1~"IIo ... 
" h"l'i ~"I.t:,lli llc ill Figure It 

F":O ' II~. H. IJi~~il ';l'i(ln f' .... lnr \·"ri:o,i .. " 1.i,1. In""H''''' \ 
~lo"wrn~ rl.e n,I" ,;,'c '·'", . r!t"",r,,, ~ lIi the '\"'I'r,,! I •• 'IS 

\'Q!l1jlQ.lIlu ...... 
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I N D U CTO R S 

TYP E 106 STANDA RD INDUCTO R 

USES; Tht' Tn'I'; Ion Sl.ambni I n~hw lu l' i:-; nIL 

accu rate :'!l:tud:lrd IIf ,;:('If-intluC'IHlH"(' for lI ~C 
in IH'i,Ige and ollwl' nl(':\."urc~mC l ll s :1.\ :111dio 
f !'PI Illen (' ics. 

DESCRIPTION : A partially as latie fOl'!l1 of 
!IIolintinJ,!: i.s u':t·d wlwre ill t\\'o D-:.:b:ljl(!d ('oi L., 
arc 1l101I11I{·d pal":1111'1 10 p:H; h olhel'. Ti m (·oib 
are form I\"!)lllld. hOll nd I,' jllt lape, and illl­
prcgnair-d with w:tx hdol'c Iwinl!; IflOll ll l.cd . :\ 

miuilllum of l1lC'fa l i . .., lI ,.:ed in I he tnt)lllll i l1~ , 
llms III illin' izi np; v:II'i:11 it II\'S in illl II ICI;1 !IN' wi I"' I 
rreqll t'III'.\·. 

FE A TU RES : • L o\\' :Hld [kath' ('VIJ,.;t:Hlt I'C­
.sisj'a ll ("c ttL audio f l'cqll(' lwies is'in":[Il'('(I I,y 111(' 

1I,W, lI'iwl'c\'('1' PI':\('li calJIe. of "l r:lnd cd win- ill 
\\" ll i('h t i le .-;cpa l' :l l t ' ;-;il'atl l l ... :11"1' in,;;11 1a l f'( 1 f m lll 
I ' 1\(' :l IHllll\.!r . 
... Induct:l IH:C iudt'IWllll{'llt (If applied vo1ta~c . 
... Ind lld:uwc 1';1]):11.1(' uf prl'ci.';c :ldjlls!mclI l. 
... :\ .'i1 'I'ViN':lbll) :<cl. of primary siaJl( b rd,'<. 

SP E C I F I CAT I O N S 

N"IIU·'MI f)-f ' 

T!!.!'.::...... N,·.ix/u,,. .... - --
IIN'_1. " . 11 !! 
1I)j;...(; ll.!H \~ 
101 ... 1 I :!./ol i! 
IUi"'l, !Jb " 
111(; • .\1 5.(1 " 

Accuracy : :1:0.1' ~ ,, ~ 1 Icl·. 
Resistance: Tloe rcsi " I~" C(! III 1 ke j" 11." . ...,IIIh- :I ~ 11.,· 
,I...., r"""' j~ I:U "·" . T !,i~ rl!Si~l:m~"C. Ifll';tlh(!r \\" ilh th,~ 1(!"'lIur­
nlurc. i.i tlllerl.u Ufo a cl'r lilk"le IIu."mtt·d nil lh.:: hUII .... !!1 
IIf 110" ,·;\l>il1(:\ ",hpil 11 111 illduo·I.)r i ~ "'w;~lIred ill Iht 
~1"udar<! i~illJ: L:oI~~r"I "'''}", Th,' n(>,n; ,,:tl ,·,,1111!'" <Ire \:i\'(.~, 
ill lhe t"ble ,\!.ool'e. 

l)i";"';I·:ui"" f, ... IM I f) - 1 /(} ) '·(!f." I1~ rr ..... ,IlO),,,·.'" rill' 
Tn'~: 111(, .--"""la .. d lur lut·,<lnl·es. 

TmH' fudl/dolOr" 

.11"ri", ,, ,,, 1I/1.ri",,,'" .\ '" / ,,,,11 
/''''Nr / '" rl". ,,/ "·f. 'I"'.!!!!!..... 

." " l; .~ " 'il~H' Ii .. 

" w 
~.:I " :!INHJ \c,' 

.) w IU;:~ " 5011 k,' , 
I, " !I.~;I " 1,.11 ke 

'" 11 . 11'>" ;,[, Ic c 

Temperature Coefficie nt: Th" "·"'pN"lur,· N>(:ni"ie"L 
"r ;n"IWI:II1~"" ;~ 1,,>'$ ,h"" ±H.OU4 ' ·~ I"" ' ],·).(r('ll ( '(''' Ii­
ltrl\o!l"". 

Ma~ imum Power a nd Current: :';i,oc t ;d,I".. 

Losses: '1'1,,-· '",lXj",U' '' \·"low of rhl' ;;t"ra).(il r""fOr , 
(I = ~ ",,,I the i r ... '<luen '·y lor ",hi"h i ~ " •. ,.",'~ f"r (,,, ,,1, ~ i~il 

,or" I';;\'~II in Ih" 1,, 1,1 ... 1'1,(' ch:oulI"c " f (li.~ip:lI i ,,,, f,,,,'''r 
1 

J) "" ("j ",iTh i"::'1IH!.r'l·.\· i s.~h .... "'" ill Lhe :t('('O"'I"" ' ) " ~lL: pluh 

Frequilncy Error: TI,,· fW"!i"H"l llU',·I:,·,,,(' jn in, lu'"'t'"I r.(' 
will. (,·e..rucn('.\· i~!: !~~ wlol!ro' / j~ IJ I"'w, in,!! ' r('< luc llcy :tlld 

f . the ",", " n,1 frN,ll..,'''')' . .. \1 u""-lc",10 II,,· nr""ml In .. 
'1,,'-'11 ('.". thercf(I!"(!. t h(> ""1'''1' b I' C. 
Term inals : J:lf"k to» hirnlill~ I")';k~ .. 11_ind, ' 1'<I<"illJ:. 

Mo unting : .\U lIni t~ :'r(' "...,(' ,,,hl,·,J ill \\',oInll' "" j,iIlPt;;. 
"'ith 1,1.I)" ... !if" !>;\llf'k [, ,, it,,,l.,,r i ., ,,,,I ~ 1,i,·I,!ed. 

Dimensions : I',Uh.,t. f,~~ ~ ;,li i",·I,(". (',,1';,,(,1. ( Io(>; £ht ) 
:\' ~ illd,<:~. u\·(·r-:lI1. "~''\"I'' T l' I'~: tHr, - .\1 wh i"h i~ :'"1< 
j",·I0..,,, .• wer-:Ll1. 

Net We ight: .\ I'I' ... ~i,,,,,!toJ.\" 2" ~ 1"",11'1.,. e~ei·pl. T n'~: 
l\1I)_:\ 1 whid , j,. 5 I'ouud .• . 

(,",,,1 .. 11'",,/ / 'rio' - -- ---- -- -
106- l 0 .1 m h 1 ~'\"EH $36.00 
106- G 1 mh 1:-:1':1('1' 36.00 
106- J 10 m h IIL\'fE 36 .00 
106- K 100 m h I";I.ET 36 .00 
106- M 1 henry IfiSL"I': 50.00 
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INDUCTORS 

TYPE 107 VARIABLE INDUCTOR 

USES: 'Clip TYPE 107 Vari:lhlc IndlH.:l urs fi nd 
their !!rca tc:3t II ."CS iUlhc bhoratol',v :1 .... adjus t­
able sl aHllal'ds Ilf modt'nllc :ICCtL l':1CY for 
m Ca:;\II'cment" ur ~If :\ lId TIl nlual inclncla ncc. 

Ull(i U!S circu it elemen ts in III'illgl'''. mwi lhto l's. 
:lIld similar cflUipmel\L. 

DESCRIPTION: Two coi ls. a I'otur :\1It! :\ s tat o r, 
:l rc mounted ('olu'clllric:lIl,' " .\ li the plJ.'<ili()IJ 
of the rotor is ch:t ngl~d t ht! cOl1 p li n~ between 
t he 1 \\'0 I'njl:; I·halll!:f.'.", :l nd 1 he ind llt'l:l IWC j" 
va ried. 

III mllst 1l100it·\S :iII'(lIldcd wiro i~ 111«.'d, in 
whit'lt t i l(' i<cpamte slr:l nds al'e insu lated from 
une auother. The coilli are im p regllllh.>J and 
haked in tl. high-lliehinl!-poili t material "don­
hcing securely 1l1OU il teci 1o the plll:IIOli l', pa nel. 

FEATURES: ~ Conti lmoll:; adjus ln lt:nt. of $clf 
o r nHl tu:d indu("l;'ul('C'. n il·eel. reatlilll!; ill in­
dud flIlC' C fu r t ill' .<;cric:; \' cHl llc\;lioll elf ! he tuil:<. 
ind u ctance 1'01' I he pal':l lld CUIlIU'C ·t ion il'J 
ex.wlly one-fourt h I,hc \'alm: ;;;110\\"11 i,y t ill' 
t1i;)1. TOlal imiUclllnl'c raul!C uf on:'1' 2:, : I. 
.... Rot o r alld .-; iatol' m:ly he quickly connl'i'letl 
in (~i llu ~1' 8"ri~.-; (II' p:lralld as :1 J;l'I f- illll u l'tor. 
UI" lI sed :<epanltdy :\ :< II IUU\"II;d indu ctor. 
.... I(otol" Ilnd :;l al OI" ind \l('1 :1 Ill'('~ ha\'c bet'lI 
(:quali?cd ;.;0 Ih:lI 10:;1>('s arc IIIlI :lpprc{'inbly 
i ll l' I'eu:!oo by (·ircu l:l.ti ug ('111'1'1'111 :': \\'11('1\ tht· 
p:U':l IlI '1 COllllCt;1 iOIl i>l \I :;c.-1. 

S PECIFICATIONS 
S elf - Inductance Range : 5e~ll"l>le below. 
Mutu a l Inductance: See , :>111 ... hc\nl\". Eill,,::r I!,/)."i , i,·{' 
,or II<:j.!lIli,..· ""Iuc~ of II,ulua[ ;"dll<"l:lIIC\l "aU be I,lol:>il'cd. 
TIlt' e:t,wl ("rlll" l" (or I he IU'U u:II hulucu'I"'(l. j~ ""jt:r~"cd 
011 ... "d. ;lI(li,·i.III:,1 i"~' rll',,clll. 
Cal ibration ; Til" i"dllrl,III<':<: for Ihe .«'ril'~ ''f)nneo·ti,.m. 
In~"~ur('(1 al 1 110;: l\ncl nt'cllr.\te "'111.,,, % 1('" of lull_",·;tle 
rCIIII;"j.!. i~ <:1I..:r:I\·OO 011 t lK' (\;,.1. '1'1>(. h" luel:lI'.-e Ivr '''I' 
l):Irllll<:1 t.'OIIIIl,<:lio)" is "ilh,u ±O. 1 "i., "f IIIIa,I<)\[rl ll of th(o 
:wrie~ i"UlJrl!III1'O. 

T h{' lllIIlU:,1 i"d' i"I:II1i'il 't\'('llr,u;y ;g ± :t.r,";' of the 
rnaxilll1l'" 11"" ,11,,1 ;11.1. ... ,,111<"<: \,!llue. 
Frequency Error : '1' 1 ... fnot'ljtuml ino;rt;!>!(!: ill i",I\,,':l:l11(:(' 
"'itll fn'<llII''''·.'· ,..ill he F /.,' where.' i~ th(' OpN:lli,,!: ire­
I" W""'Y 1111<1 / . lh" ""lul",,1 frClI""""'.'·' 1-'1111-01<:,,1(' "alu"-'~ "r 
/a "re IniJlllnT('01 helo\\". Til a Iir ... 1 "llllf"'liu",li'>II J'" ,·"rie,," 
ilL\"\·r;,d .... '''' the * I""rc rOIli of th.,-, ... ·,,11' ~tlillll:. T he 

I''''' '' I!C or lIi_""',.",ioll r"~ I Of" 1) "" ~ ,,·it" rrl!llll~IIe.\· for 

fl1tl-~.·"I(: ~I!ltillll: .... ·rlC~ ",ollll~l!t i Oti. io!' ,,1I1)\\,11 ill thi' 111.)1 
I*I,,\\". 
Maxim um Power and Current: ("lIfri'II ' fUI" IS WMlg 
",ruiIlO1J1 01 'li."!.>i,,'11 ;u'" Nlrr\~~I"')I"li!l1!: tu II .\1 1" (' temper_ 
alure ri~e. j:< gil'clI in the ,,,Ide heJQ\\" 'lIId i ~ t'n..:tnn-.:I on 
the IIIIlHcplale. 
D -C Resista nce ::-I'(o t"I,If' Ill'lo,,". The~ >!(!:ri~ oonllt""("· 
lioll ,·,,111(0$ :ore .'II)(ra\"('<1 '~I 11ol' ",,,",cll!" te. For par"Hd 
""", ,,,,· rion.~ Ih<: r""bl:'f.","" i4 do.>CI~· ~4 ti,l' 1:\l>u l:II.'<1 
,·"IIII'l!. 

Term l"""ls: Stslld"rd 7.(- ill~h ~1"lI'i,,)(. jal'\,;-t"J' bi"dillj.! 
1"'~I-lI lire p ro\'ided ",hirl. ,dlo\\" ~Cp .... r:H" "u''''';''l i on~ l<> 
ro,or ,md ~ t"tQr . ("ullllel'Ci,,1t lillk$ :tr" "I 'I'I,l il'<! ~ th:lt 
'-Ilhl'r " ;,cries or 1>:I".Ilel '"OllIll'\:lioll of II,,' rOlor nnd 
~1 "lOr (;all he 111:1<1(· """iI"h!.,_ al " lhird Imir of Nlltlin/l: 
IlO:ob. 
Mounting: All ulliu lire ",onnted Oil phtllolir Im"rl~ 
"lid N,(;h .. _ 1 ill nOIl.~hicldMI "",,Inut I'll.binl'U. 
Dimensions ; o~i x t;l-:! x S~f ineheil hi;h. ~w(·r'RIL. 
Net We ight: 5 lJ-ll\lllds, "II r:llljt:es_ 

J)i,..,:il'''lk", b"wr (I) _ , IQ) "crILU~ rr~'(llh:;"" }" fIJr 
'1",'1-: 1117 , ' ",hl,le 1",I"rlm'" r"r 110(· fllll _>I<'III" ~cr;\c' 

'·0"11 ... ·, i'!II . 

,II 11/""/ 
,\'nillmi "·,,,,/,, .,,ry (kr.). /{, /~_:.(' _ _ c~ , .. <I"CC 

.Ir"Ji",,,,,, 
1·,,' ... ·'" 

1'YI"" .'; .. ri.·~ /'<1'111/.1 J,,~J,"'I."'ct' :; .. , in "'~"dlrl 11 
,'.' ,"_',--- ,C_= 50 ~ ~.s~---o:1U.S .. h 

101. K 10-500 ... h 20-125.,.h 0 - 111) lih 
107.l 0.'- 5 mh 1 0 .2-1.25 mh I II 1.1 ",h 
107. M 1- 50 mh 2-12.5 mh II II mh 
101_N 80-500 mh 20-125 mh I U- I IO nIh 

;!, OO 
1100 

:11;0 
I :.W 
35 

1;".00 
I !)Q() 

62tl 
:.?lO 

1iO 

O.U!". 
().3..>: 
-I .r. 

3'! 
'10 
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Ill. 
Ii. 
I.; 
OJi:, 
O. I~ 

"""IK)! 
..... !t .. y 

II .II(R'· 
JU)Tt :l. 

'1 0\"1:1\ 

$60.00 
60.00 
60 .00 
65.00 
65.00 



.  

USES: Tile Tnt: l-lS I Jndllcionl ha ve hiJ::her 
\':dtll's of s lum :!p fac lM Q Iha n the Tn'~: II)(i 
Standa rd Indlwlul'" aud n hi~hl:r degree of 
astatici~m. Thm' :uc us('ful al.. audio frc­
Cl lu'IH:ies as sl;l nc[nn li$ of self-indUI·I:Uicc. 
alt hough I heir necur:1CY of adjusl mcnt is nOl 
:)0 h i~h as the TYPf: lOG induc'cor:), ami , for 
somp u,:;es . [ll1 o \\":III("C' 11111:->1 hp made for their 
voltage cocflicicllt of inductn lll·c. 

DESCRI PTION: Thc.;.;~ inductors flrc unifonnh' 
wound toruidal un it,.. on molyhtlellllm-pernl­
aHu\" dust C(U 'I '~, icif'lIli ("al in ('ulI;,;t ruction 
wiLli Llu~ toraids 1I,,;(,d in THE D-lO D(,C:'ltll' 
IndllC'lur units. Thl' :dmninllm t:a-"C alron\!-; 
:111 1'11'1'11"0.-; \.;11 ic' ",hil"ld. 

FEATURES: +- I Tigh :'ilorage f:wtor Q - l,c-

INDUCTOR S 

TYPE 1481 
STANDARD 

INDUCTOR 

LWet'1l 230 and 300, maximum. 
+- Q is ~r('atcr t han I dCl\\"1l Lo (i c'YI·"':'!. 
+- lu hen 'lIth' a.<; I:l\i,· . 
+- Elct"Lt'osL::l l il'nlly shielded. 

SP ECIFICATION S 
Accuracy: ;0:, .,. ,,,1,1,, I",h,w. A"" IIme), ,,[ ".Ij" ~, ,,,e,,~ ,~ 

li",itl~1 I' , cl,,· "1,,, ,, ,,,· 1"· ..... 1,, ,· .... 1 I,y:. ~i"gl,' I"rll o[ Il,u 
wi"di"t.:. ;o.; <JI"i", .1 ,·" IIIIl of ;"'\1I0.:1:."l. ... ·. wk .• lolt,!ru""e 
h",il~, ,u ,, 1 >:un,·,,1 (or \I . :!5<;~ ,·Io,.nge ill illdl:"\II"t-e, !lrl) 
"n~r,\\·C<.I 011 Ih,' ,·a~. 

Storage Facto r , Q : ?l l llllitm .• ", iuili :!1 Q i~ 1"'\\\"0011 230 
:lUd :mo. TIll" 1'\"1 of FiI.:ur/l I "h",,'s Ih" y,U;,,' ;oll of 

,1I"'-; I',\Iioll lll<"tor (lJ = ~) II:; a f"","ion of ffl'llll"""'~' for 

;lIi,i"lloI'rui",,]'ilil~', i." ..... ilh ItO h.'-~kr...,,;~ I ........ I I Y~\I~rt~ 
~i~ I" .... ~ r .... :\1' r·" ... ~ .·"rr,,1I1 I ill ,,'rm.' of I , (.!K'I.' 1:o1.lel 

1 
will HltiI ~ '~Il"ox\l":I'dy .(JICIL ~d,r\'\: tly t l ) 1.). 

Current Coeff icient of Inductance: P"r (,·tU <:h:\llI;e 
1 

ilt iudll,·c,,,,,· ... ,,~ !l fUJU'cion "f - is ~ " l'" ilt Figurf' I, 
/, 

1"'Il:f' :~..:, "·h,,r.., f i8 ti'l) r-lU""; op"r"ting cll rrem alld f I tho 
.·,,,n·m tI"'l ""ul,ll'n .. \uN;' 11 0.2;".% linear in~r..,,,~ in I,. 

Inc remental Inductance: f)_c' I",,~ "ill l"(. ... III~e tl . ~ 
inili:.l j"du,·can.'(: "" ~ I")\\,II ill Fil:ure I. t)a((c 5-";. 
Frequency Characteristics: I'"t ,·,'ut ("k, III:" ill imhH'l~ 
a",·,· ,,·iLI! [«"p,N",), i- I.!vtll.u ill Fir;lIre ~. I • ...tn\\". 
Temperature Coefficient of Inductance: .'\'I)llrOxi­
,":",·ly - If.ut.!.)";' I>l:r ''''gr,-e C, hcc,,·(octl Jr." :Ind :It" ('. 
Safe Operating Limits: ( I, :\I :tx;,nu". ' ..... ninnl ",AI­
:.ge, ;'"~)U ,·nlts. r-III""'! f)r (21 m3xilllll'l1 r-tn-~ <'lire",,' .. 
70 ' 10 which~"'cr lilll;t i~ perci" ","!. 
Dis tributed Capacitance: lli-lw,o(>ll:t...: ""i Inr 1],(' I-",h 
u"it and a:3 ""I for Ihc 5 h unit. 
Mount ing: .\IUIIIIIIU'" I',,~. E.'Ilcrll:d lini~h. hi, ... " 
<'0 ... 1.:1#·. 
Terminals: J,,,'" ">t' hiwli", t"'~I". Vile 1: ' ''111'' \(>(\ 10 
Ct~. ,\ I",k of ,1<,ljl,I'"-CII,k .. 1 1111)l:~ i~ furlli,II .. ,,\. fur tV'" 
lIe"I;OIl 10 j:u: k_101! l>i", linl: J"~t.S. 
DimensIons: C,,-'C. (I'''',,::!.I) 3\~ x ( .... i,hlt ) :\ ' ~ ... (.I(>I)lh) 
1% inehC.!!: ,l\'"r_:tll hch:ht, j'II"I".li"l; t('t"';II"I~, 4% 
il1 ch~. Net Weight: 14 n,,,,<."(..'I:!. 

Fh1U IIF. \. Ini tial f) "er~u~ frequcncy (or typi.::nl lI 11ita ( lJA - 0). Jo'"alln: ~. I'/lrc-e,.,t i" ... re..,;c in /., wit.l. fret l""''''}'' 

n . .I f ·S (·"rr.·,,'. ""p' .... "r. 
S('mi",,[ f ,. /"r () . .!.;"j IlU(>Uiltt' D-{' 

1'1IJ't> Ind"n"",:.; . I tt ... , .. o;, iN"rr"'" i" I .• ,,'t"f:'J""""V /. {(".i.b,,,o;(' Codr 
I >Ill""/",, j , 

,. ,m, k, !! I\',,,.,{ I'ri« , 
1481 _A , m' ± I a!) !I 1ft 1.,UJ.I:l UIlI. .... -roS ... • $24.50 
1481_8 2 m' ± ' ,~ (;till U.I;' ISII !;CTOSF.T 24.50 
1481-' , m' ±, 17 -I:!O 0.2:' tSO" .... "TO!;Ift 24.50 
1481 · 0 10 mh ±U.':' 12 :JOO 11.4·j t)\nl; f'T"!itlT 24.50 
14al . e 20 mh ::::0.5 iI.7 :! IO 1t.!I':' l s:llU .... 'TOS!;)! 24.50 
14al_F 50 mh :!:::O.5 .•. 5 ''''' 2.:(\ ISUI)'."l'l..lt'.\I. 24.50 
1481_G 100 mh ±U.2.', :l.tl " ~.:! 1)1:111)1.'''''.:': 24.50 
14al _H 200 mh :::0.2;; ~.S r" 7.::! Il'UI.1I."TOi'IT 2 4.50 
1481.J 500 mh ::0.2;; 1.7 <U 2~ ISU C .... 'TOI'f)\, 24.50 
1411_1( , , ±().2~ 1.2' ~R ." 'SU UM'O P t;1S 24.50 
1411_l " ±:U.:!5 II."', ,,, 

~Il ISUIJ,-rUI(.\.\I :l4 . ~0 
148 1_M " ± 0 .25 11.55 I ~.:', ~:.I0 Il'OltrTt"mF." l7.50 
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INDUC T ORS 

TYPE 940 DECADE-INDUCTOR UNIT 

USES : Tb., Tn'~: 9"10 DCI,:tllc-J1Hlllr1.or \"ni\,s 
arc COIn-Pll lellt dcnwnt,,.: for u :>:p in wan' lil t.er . ..; 
tUld tUlled ('in'lIlt" Litl'ollj!hOllL the ;tudio lllld 
low r:Hli(,·rn'I[Ill'llty range. i\"., ('OmpOlw ll t.!; ill 
o~cilbtil rs, anal.,'u.:rs, and si lllil:lr ('ftl1iPlll('U t, 
the,\" arc (·:,)pccially lISf'flll during the prel imi­
llary dc,;i)!11 p('l'iod w]u'll t he a bility t.il \'[\1',\' 

('ir~'llit ('lemenl . .") un!!' rcl:ltivcly wide ran~f'S is 
1lf'(· C~.';:'LI·.\· to d('lennlllt" opt.imum opel'atin;.:: 
v:ducs. A:; moderately precise s tandards of 
induct.an te lhf'Y h:we , 'al ues of ]u\\"-fI'CqU('IlI','" 

stol'a:!c fa(' l ul' (J whieh are much br~(,l' I,han 
(',-Ul 1,(, olllaill(~.1 wi\11 air-I")]'!"] ~·()il.i. 

DESCRIPTION: Eat'll IIl1iL is an :)s'<:clllbh' of 
fOll r t(Jl"tJid~ \\"ou ntl Oil tnolvhd011 um-pcl'ln .. ;Uov 
du:-;[ con~:-; .. \JJ fOllr coil:-; ~ rc l:l\i\' c \':111\('15 1, 2. 
2, 5) are ('ollllt:t:led in .il'rie:-;. :lIld Iht: ,.;\\"il,ch. 
a lI1odifit.'ti TYl>I~ 920. ~horl",(·i]"(·uil.~ com hin;t­
I iun,,; of th(~ coib to ~h·c I he den:n sUl'ccs--;i \'c 
mIlle::; fmrn () to 10. The s\\"ildl hlndc,,; arc 
hcryllillln ('opper with ti ilver s tud C'tllltnci:s to 
dCt!rl;;lI:o<e hOlh c:onlact aud \"olu me n'.-;i.-;tanct:. 

FEATURES: ~ !I igh , ·:tltlcs of St.Ol';lgC facll)!' () 
nrc ()]JI.aill('(1 in all mode],." with ' m:-D:imllm 
\·:dues :tho\'c 200. 
~ TOt"oitiall'unSl l"ll Cl ioll )II':u~:licallr I'limin:\i<'s 
an.\· (lxlern,d mag;netic !i(·ld, :lnd make,,,; il 
pn:s:-;ihk 1,4) st.:u-k \ he cuils do,.;ely without 
crrors from mu[.\l:\l indul't:Hlce. The \l)l"Oill,.; 
!Irc !leady ast:n ie to ()xtern:ll IlI:tgW'1 ie field,..;. 
~ Ele(·tl"O.-;t:ILi(· ';\Iieldillg lLIlI1 ml,(·IL:llli ca l pl"u­
lcciiot1 :we fUl'Ili:o<lLCd 1).\ ' tbe ;LiULH inUIll fmnll' 
and 1:0\"1'1'. .... 

-» ). 1t)i . ..; t lll"l' i" kept Imm Ihe \\"indin~" if.\· W:lX 
i!l1 P regn:t I,i Ull. 

SPECIFICAT10NS 

Accuracy: E,,,'" ,,,,i, i." It<lj lt~',o(l $" (1t"1 i(~ indllc(:tnrc 
101 wro iTl:rI"£!"~," "nd i",li:,1 IWl"lu~"htli(.v will Ill.: (Ia: 
"ollLin:d ,·ul " c wi thi ll I I,,:: "c~ur"cy 1lI1"r""~", g)" clI III 
II,,· r,-,\lowing ~,,"lc: 

I ±:!'; I :::; 1';"1. 1 ± u.t>' ,> I ±'O. :!ii',~ 

Frequency Characteristics: F,)r !lll ," ,"L,,·rifir !)! J<)r",)njl: 

rr~'Lnrtlr.,' , Fil!ur" :! ,.10",,"., 'he 1> .. r'·""I"~(' iurn-'"'''' in 
,·lh·",i\"<' ~,' ri,·, i."I1I1"I''',,·(" ("bu,·c (1,(. t.:'·''''H!Irir· .. ,,1,,(, 
wi"·,, 1= (1 f wl,iel, i,. '·'1("<)\lIIl<-r..," wilh tl,,· ,');Ireum ~t'!. 
.il' lf'! ' ,f ("'1("\1 ,,[,he follT' ]'), .. ·a.,,-" IlIdm,t<lr Utli l s wl,(:11 the 
dm .• "i~ i .. i \lo:llill j! , \ ";I'(il",,1 in1(>I' \>(>I",,011 101"), 1M'· It:< ... d l\iT 

i"'l"rlllt', I",(" "Hliu!:._ 

Fl,.!;HI; 1. 1'<·"'''''1 challg<" ill " O!"""'] "" ,I il\~ren,p.l!la] 
indll ,,(:IIIt ·o Will, II·" ""d hi"" ('"rrent. hU'rClneu,,,1 CU""1l 

is linlil~d to :111 ,I·e cl\rit:.1ivlI Ie:;:,! than h. 

Change in Inductance with Current: " r:h'ti"",,1 
d","l-te ill illith] judlll"(:III(·l.' will, a· ,' "UI'I·..,,,I 101' ~,,("h ";1;/' 
of ,..,r..,id is '-;]"),,"11 ill 'h<:: ""rlll:d '·Ur",·. 1-";l:lln: 1. ilL I..,,,,,~ 
.-;i tl,(' r,,(il) IIf tl'L' O)II'''II;n;: clirrellL 1. I •• f,. thl.' ,,",n,"t 
fnr n.::!:,'";, ,·h,,,,t.:c. ,",,,, ",ti •• -; b..-l..,w u"iL.\', i".III<,I"",·" 
,·I",IIul.' i," <lir\.',·'.1.,· prnp')r ti fl":l1 II) <::llITCII l. \':tlll\'~ or 1, 
]ish·" 1 .... ·1,)"" ar<": "l'pr'l~i",,\tc ",1, 1 :I re b:tsed 011 the l"nte~l 
iwh ... 1"r i" dr"u i1 inl' ~a"h scnill!>, 

101:-:: I, (11m ) for O.:!;;."'~ Jll t·,'e:.~(' 
,;w;(ch "';e>ui"t; WI-.\ tI~(I-B tllu..(' !I-IO. I) 

:{!J I:! :~.\) I.:! 
- , :i, , :!S ~ .. 

" ~.l) U.Si 
.;., ", T, ."', !J. '" " 5.1> l.i 11,5;", 

FII;liln~~. Perl'ell! ;1I<:: rC:I>C- in I., with {reque",·.,'. 
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.  

Incremental Inductance: O-C' bi ;t~ " uncut h will re­
,Iw"! II ... iuili,,1 j"ducl"'''."e :IS shown in the incremen tal 
,'un'". Fil:1lrC I. 
Oissipation Factor: S~ Fi,wr/: .1. 
Resistance: .,(1 d-c ohlll~ Io~'"r.\· ior Tn' ~; 9·I().A. 4;; d -<: 
01"" .• Iu-nrv for Tn'''::'!, !IIH· H. I'. D . 
Tempe rature Coefficient: .\l>lIr .. ,~iulrltel)' - O.O<Y!5";, 
!"" d~I:r<:u (,; l>I't"·~,, \ 1, ""u :$1" \;. 
Maximum Voltage: 500 ""h ~ fill S. T he switf' 1I will 
Im,:.k 11", l'ir<'lIi~ :.~ r.oo ,'r,!l~ if Ilm't ... l . ""id!.I· \0 the U(,w 
. ....,111111;(. hili \' <JII"I;("'~ :1hol'e 15n " 'ay .::nU!<l! de~lrut:lj,·(! 
: ... ·jllg if ,hI) ~wi', · " i ~ ~('I het\\"~'\'11 d <,"'1ll llO.,i,i..,I1<. 
Maximum Current: jij lilll<:~ tl,,, I"'n in<lllt I , 1'" I"e, 
Terminals: Snl(iI.-ri"!I: lug.,! "",\ !lfnl·iJ,,,!. Cir"ui t in~u ­
lall-J f~(lm {'I",&;i~. 
Mounting: Ea<;.h (I..,..,.,de is COInI''''IC \\"i\.h ,lbl I'h" C. 
k""h. :wd '''<JullIiol: ~('r"w;;, 
Dimensions: (Wi.lllll j'{ :0; (hcll;(!. t) :j 14 :o; (dcI'll, he· 
l.in,1 plt" ,'I ) :ll i lIWI,,,., .."·,'r.,,II. 
Net Weight: ~.'~ Il..,..,ud~. 

T IlI>e 1"dUC/.(lnce 

940-A 0.01 h ;n 0 .001 h s te ps . 
940-8 0.1 h ;n 0 .01 h s teps. 

INDUCTORS 

Flul:m: ;j. \ ·"riul i..,,, ui .lis;i jJ:\liuu (:I~t<.Jr fur tl,() fu ll 
\ 'allll! of each inducwr. D:t~lle. l I' II r1'<l~ (:orrOJ>;[Jolld to U:II.I 

wilh chlU4Ais limiting. 

Ct></~ lI'urd Pr~ 

--'0 "' " I ~ L> l!cr OA_'\T $64.00 
" .. .. ... I N L>t:t;'I'O UOY 60.00 

940-C 1 h ;n 0.1 h s teps , ........ 1:\ UUCTOCA'r 64.00 
940-D 10 h ;n 1 h steps ...... 

USES: Where :m :l.d j ll:..:tllhle i l1 d llct~ nee cover­
ing St\\'c 1";Li d4'cadp:i is req uireu ; he.'ic hox!!::> 
a rc pa rt.icll iarl y w,dlll. 

DESCRIPTION: T he TYP E l-i fiO nCl':\d (~ i nd nc­
tor is all ;).:"semhly 0 1' t hree or 1'0111' Tn' ~: U I() 
l)C't:mlc-lndu('\or rl1i ~s in a si ngle Inetlll 
(,;tbi llc] .. 'I'l l(' IIIl ils h:.\\"c 110 1'it-c1 rical ("onne('­
tiuu to 1 he pa nd bu!' :t sepa r: llC I!I 'Olllld 

H'l'In ina l is pro \'i ded wh ich 1J1;'l," be conned.cd 
[u t he "\o w" term inal 01" t he ;;lIlallc,;t uni t . 

I'crcl':ni. i"crcfl~ ill Lo Wilh fre'luency. 

f nJllciuJ!c': 

. . , [ " [) U{;T () J)OG 72.00 

TYPE 1490 
DECADE 

INDUCTOR 

SPECIFICATIONS 
Frequency Characteristics: [Iy l' ... rli,',,1 iul~.pol,ltion 
ill ,hi! , ... ,·t.Hlll"m.l·ill~ plt>L 11.0:: \l.!r;·r'm" l':i' il,,·n·:t;;<.l in 
i!lie.·ti,'c So.·rk. i"<I"'·I"U.· ... (a),"l'e lh o:> ..:~·"" I C'lfi,· ,.:.t " ... 
wlw" I = 0) ""'Y he vhlai"ed for ally ~"'LtiTl~ vf ,h ... 1m"· 
I:rulll,,1 illflll(·\"r.I. 
Terminals: .J:. ... k-I0f' hi",li,,~ I >O.'~ 
MQunt ing: '1'1,,, dc',..,,, k, Me ",,,,,,,, .. -J Un " " ,,1 1,1 '";'' '' ' '' 
[llillci ill:, m"I,,1 ~,d)hh't. 
D imensions: J.ltlU·A lC!"{ :0; ;~1 ~ :;)1 i l. ~he~ ov('r-all 
1"';1:\111. l ·mU-B 111'4 x 7 ~:f x "I ~ i"d,l'~ ol'cr-"II l.eight. 
Net Weight: '1'1'1'>: ll!)()..\. t ;;.l1,)<.Juu,l:i: T\'I'~: \ ·I()O- II . 
I!JYillo",,,I., . 

Olh.·r "l>f·rifi ... "ti,,"~ =I r() l.I,·"1;",,, willi llo,,;:e for 'he 
'1' n '1.: \) 41.1 Uec",t...~ l ",[ ll"wr Uni~ . 

c,,"~ 11'",,/ I 'rice 

1490-A 1. 11 h, tota l, in s te ps of 0.001 h . C L U~lI' $230.00 

1490-8 11.11 h, total, in steps of 0 .001 h , COACH 295.00 
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IMPEDANCE-MEASURING INSTRUMENTS 
METHODS 

For the measurement of all t....,pes of imped­
ance, resisti \"Co 01' reaC'l,i\'e. inc IUt"! in: or ('ap;lCi­
t,j\,c. al. f ]'C'I11 lClwil'.i wcllup into I he I1-ll-f hand, 
null mt'lhuds han' pron~ 1 to be the most· 
:'lcceplable on ~rullnds of hoth precision aud 
(!OIwcniClll'C. ). {IJ:.;l. of the Hull m\'thods used 
from d-( l 10 1':1<1;0 ft'pqllenc-ic:'< of IIw m ilel' of 
100 mc~!w.\'t:Jc. . .; arl' ad!lpl;lt,ion~ of Ill(' flllHIa­
mlmt:d \\ · h(!at.~ l orll' llrid!!;!' (·ireuil.. aHhollgh 
ollieI' ty pes uf IIclwurk s "'hich (':\11 be adj usted 
to ~i\'c ~.eru lr:lIlSlH i .... sioli for ;1 particula r 
configul'lllil}ll uf <;i n'lIil, dt'11l!'1l1S ill'l' sollle­
times u1:icd. (Hlll'l" :;,\'stmns. 1l~l1n!l'y rcson::ln t 
circuil l). ll.')ill~ de fied iIJll-I),pl' ill."Itrumen ts 
also h:w(' :H k:lIlt:1~cS fI JI' cert.ai n applic:lIiullS, 

At, very lti J..d1 ft'~'lU(>IH'ics whel'C impedances 
CUll no 1 0I1~('r I II' 11"1 ':11«'11 IIi< IlIlUp~ 1 elements, 
coaxial-line' Iccl llli'II Il!S ul1't:1" ~I"C;lt('r p romise 
thull hridge cil'nli t s made up uf lumpNl cle­
ment,s, nnd null 11I('IIHlfls e lll ploying these 
techn iques hl1\'e beel! dcn~lopet.1. 

DIRECT- CURRENT BRIDGES 

The ;.o-(':1IlCfI Whcnl,..lolle hridgc, Fi~llre I , 
has 1JN'llll;O;('(\ for tlH'1' a 1.'('1l1mr fOl'llie me.ls­
m pml'nl, of dil'Pt'!-('IIITf'nt rc~i:.:ta n ce and is 
still cOllsitien'd Ilu: fUlldulIlI'lIlal {'in;\Iil for 
l he pllrpOl$t!, It m CUlHll"eS un unknown l'c.'<if't ­
anee in knns of t;alilll'alcd stulltbn ls of 
rCi<i."' l nll('t' fro'lill llle I"l'lations llip 

/(,\ /(x 

Nil = Ill' 
(1) 

wh ich is sali sfi f'd Wht'll the \'olt.a,!!'c :'ICI'O$ the 
d (:I.eclol" tNl n inal s is ,wro, ' I'll(' t l llimfilP : ~{:('u­
rae\' of I.he lll('aSIU'f'Ill{,II L is thus determined 
Iw ' the tlCCIII ';LI:V of tilt' :-;t:mci:II'Cl...;, :llItI i.'i 
not. limilcd b\' t'he ,'c:-ltial.ilil \' uf a t!('l\t'I't ing . . 
inst rument,. 

The ~1:1\{'ml B:Hlio Compa ny m:l nufac­
lures three <i-c brid~cs u"ill~ tile fun<l:lmental 
Whentst.olll! eire'uit of Fi~\II"(, I: ( I) the Tn'E 
650-A impcd:Ulce Bridge, wh ich includes a 

(LdfJ FIGunE: 1, The 
I.:e"cral Wheatstone 
"'rid~e drt:llit, (Ria"t) 
F,uo.:m; 2, C ircuils for 
ClIl'nci::.ur.e hriol,1!'! in 
which like rC(l.CI,mCe;!, 
C.,· and C/" or unlike 
rcnctltuC\!i;, LII nnd Cp. 

lire comt.>",ted, 

d-c resistance measuring circuit wit h n d-c 
galvanometer tiS the d('t(,ClOI'; (2) ihc THE 
5--1-J.- B \ I e~ohm 13l'idW', tlr,,.igned ful' the mcas­
urt:m('fl( of Vet'r high resi;.:tances, in whi('h the 
nc('c,<sa ry sen,.iti \,i Ly i'i ()llIaincd hy w~illg fl:; 
:l dctector II v:\('uulIl-tlihe voltmeter \\·ith 
extremel,v hi~h inpUL I'c::;islancc; nnd (:3) the 
T\'f'~: 1(j52-A B",.i ... l:mcc Limit. BritiJ,!C, de­
sij!ll cd pl'illiarily rot' )lroducliotl 1(',.tin~, hUI 

ul:-;1) 1::lpahle of lahura l or,\' rc . ."istanec IUC:li<ltl"e­
Ill f) llt.." 0 \'1.'1' :1 "'iil t: ran).(e, ,.\11 till't:e of these 
bridges Lll"C di rcct. rcnding in l'esist:lIlcc, 

ALTERNA TlNG-CURRENT BRIDGES 

The b:1Sic ('i reuit of Fi~llJ'e t is also applic­
abl e t,o !I-e mC:lf;UJ'emf'III,"l. Wi th impf'da lH'cs 
Sllh~litutcd for rei<i~l:l!lt"t·", two conditiun." of 
baJ:uu:e must 1)(: satist-ied i:!i nmltan('oUi<lv , 0 111' 

for t.ltl' rc"i,.l ive ('OmpOnelil afl(i 0111' f()I' the 
J'eacli\'c ('III11POJl('IIl. 'J'lu· fl llllb,nent:t! 1;111I:l­
I,ions of hal:Llwc (':.m be \\Tit.lI;Jl in either of tI)(' 
folluwi ng furms: 

N,\' + jX,~' 

GN + jll.\' 
z .. ZI'Y B 

Y.f.}'/,X IJ 

(2 ) 

(3) 

F .. qllat ion (2) is mosL eUll vcnicnl w\il:n it is 
dc"jrct\ to exprcs.'i Ihe ullkllUW Il in tenns uf ils 
ill/pI'duNce eornponClll s , while Equation (3 ) 
is uwl whcn Lhe unknown i:; etl ll ~idel'l::d i l l 
terms of its admill(IIII'C com punent s, In ordcr 
to ,.:al isf.\' these CI]II:ltioll.<I, otte uf the ~hrec 
a rms A, p, or H mll ,.1 he complex, 

Tht' rt:at 'llIIlce X x CH Ii he me:\slll't,d in t.erms 
of :1 $i mihr rell{;lnnec in 11 11 nti j:"lccnt Mm, Of 
the hrid)(es cle . ..;crihcd 011 t he following pages, 
TYI'E:-l 71ti, 7-1U, WI] ant! (i,jU w.;e this method 
for the mCaslll'cmenL of eapaf'itan ec, whilt' 
'l'n>E li07 u:-;cs it fur the mea$1\I't'lllcnL of in­
dm'tatlf'c, The I'Cacl:ult'l' of Lhe ltuknown C:111 
also hc me:.lsun~1 in terms or tin unlike rc­
:L.ct:1 llcC in ihe oppo.<:ilt' ann. The Tn)~: G.50 
mC:1surt:s ind uclnnce ill Iili:-; m:umcl', IIsin~ a 
cap:1citor ill the opposile urm us the ,;l:lIIdunl. 
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Resistive Balance 
Fmlr hn:oic mCLhl)rb are in ("Jmmnn u:":e. 

'l'llp"" ,II'P ( I ) 1'0,.;i'; I:II1('C in :,;el'il'.~ \yi t lr jll(' 
8tall(l :lrd l"I':l<:t'II\(·('. (2) r(,:'<islance ill panllh'l 
wiilt Il,e :;I:(/ It!anl rc'ad,IIl"e, (3) capacil,IIl('e 
in p;, rall "i with;1 n:,;j,,1i\'C :1l'In find (-I) eapal'i­
lanee in ,,;cl'i"8 \\"inl ;l I"I'.si"l.iH: ;lI'm. 

'I'll!' ."pries r('.<; i."iLHII(·e rIH· t lrod (I ) i.i II:'!'(! in 
Ihe T\"I'r·: ~ 7IU-B. 11i11-,,\. ("iI,7-A, !.l w l (itltl-. \. 
T he p:lr .. dlel r('",i~I:II)"e melhod (2) i.s U";I·t! f ill' 

.~llIn(' of 1111' ei r ('ui t."i in the TYPIc (i,iO- :\'. TIr(' 
p,lr:dlc'] e:ljl;l{·it .. lIH'C Ilwthod (3 ) is u:-:cd in til{' 
Trl'l':"; ilti-C, IIiUI-A . gill-A, lind 9W-AL. ~h 
Il.-<f'd ill llll' TYI'I'; 71(,,- C Iho cirrllit ii-i (;0111-
m!)!} i." rdl.'!'t·(,d t ') ,IS the Sdm!'ing h1'idge, \\'il]' 
lIu' l·on(1'u1.~ ('ali l' I';lll,d in c;lpaeit.a lll·e and 
dis",ip~Hion bel or, The c.i1'cu it used in the 1601 
<Ind ~Jj(i. a!i.hou~h s imil:l1' in configuration. i .. ; 
ll::<(>d in :1 dillc1'enL m:tJ)ner, wilh t he coni !"OI" 
(."l libn'l ee l in Lenll,; of l't'~ i"lan ce and reat:la llCC, 

Dissipation Faclor and Storage Faclor 
An impnrlanl chanwt"eri,,(ic' of an inductor 

Ill' :.1 (':lI':lI"ilili' i;: Ih(' l"nlifl of 1'(':-:i:-< \al\l '(' tn rf'­
:lI'tllll"{' 01' of conduci:ul('(: 10 sw;cepta lwc, 
Thi."i I'al io il-l wnncd di""ip:d ion fac: t.or, D, 
:uld ils n 'I'iprocnl is s lf.r;lg:e faelllt'. Q, Thc:;e 
r:(i iv:') lire dl'lin('d ("\" follnw::;: 

(4) 

1\' lWI"(' h' all,t .\" aI"(' III(' :<e'r it'-s re"i:;lancc :lmI 
re:Id.:HlI'P. a nd (; alld N lire the parallcl COIl­
.]111'11(1)('1) ,Ind :-<uS("t'pta llce (If II Ie imped:) IH:e 
.\]" admillallt'c ilH'olnxl. Di.'$.-; ipatil)n factor is 
' Iil'l ~c tl.\' pl'nporii onal 1,0 the encrgy di","ji­
pated, ;Inl\ slnra;!;E' l;wlnr to tll(> en E'l" ):!;.\' storcr! . 
per cyelc. The I'chl1 inn o f th('.sc f,wlo!";; to 
ph::."e angll' allc! II JS" lIngi/' i ....... ,,111.\\' 1\ ill Fignn· ,I. 

I 
f) = (! = c'oj 0 = tan 0 (oj ) 

P,mm f,n' lor i;-; ddinl'tI ;1.-; 

P.F, = eo,.; 0 = ~in 0 ( ~ i ) 

HIHi dirYN.-; 11'0111 dissip:lliol1 f:lI'h)I' h:v I('ss th"n 
ISo wh('ci 111(>11' vahles :11'C 1('"" limn 0,1,). 

Di:-<:-<ill;l lion f;I"III]" i", c·ommlmi.\' ll "'ed fur 

Fl, :n,~: :1 . ""UT h",j,· 1I l ctloud~ (If <1hr"illil ' ~ rc,<i ~ I:"ICl! 
I",)" "c(·. 

BRIDGES 

Fr\:pn:: 4. ""CHIT di,,;!ram shuwin!! th" T('lalio,,~ 
!)~'"H'CIl f:'ctors n :",0[ Q. an.] an~l('~ II nud 0. 

('" p:wi1..0!·" a m!. loa I,·""wr l':\ 1 (' IL L. fill' iud 1I1·lur.<; 
1"'I'."IIl~e il ""ric,,; dil"l'l'l ly wilh 1111'10.';.-; . SII.r .. ,).!£! 
lac'lol' () is Urll' ll II :<I',J fU I' ill,I III'I\lr,,; I'('c'all"c 
il nl('a:";lIn~,., rhf' \·oi t ;l).!e ~1f'lHIP in :r llllWU 
Cil "'11IL, 

The brid!!e ,'(1)11"01 11))' tilt: 1·1'.,i :-: li\·p h;lI .. n('e 
('an he calihrall'd in di:-:t'ipaliull fal'lor, (It' in 
i-i11l1'1I~E' filet')]", 1'01' Il" g:i \,(~ ll fn''1l1c ·Il(·Y. Thc' 
Tn I';" '..J.O and lUll 11:1\"\3 cJi .. ds c;dibrall·d ill 
di.~ "' ipalioll 1';(('In!, :I t jiO (·yl'!c.~ , ,lilt! lile TYPE 
ilG is d in 'I'1 ]"(':Idillg ;t!. 100 (·.\'I' \e:< . I , il l ;l1H[ 
100 kil'Jl',n!I·". Till: Tn'I'; o.iO 1"1' .. ,[:-0 din'I'll y 
the di.';sipaLiun r,WlOr ur ('ap~ll'il()r:.; :tnd I he 
:5torag;e bctor of indUl.:lor,;, aL I uot) t:,\"l'h-.'i, 

OTHER NULL TRANSMISSION NETWORKS 
The Twin-T 

Tn :'\,ddilioll io the bridge cil"l 'uil s de;o;(.'I"illC'd 
al.o\'C' llll'l"(' llr(~:t IHlln]I!'!' I lf 1I1h~ I' llei\\"or\;" 
\\'hiell ca ll I.e :t.ljusl e-d In V;i\'(' zero Il';ul,'~mis­
s ion. OIH! of Ilw,,;(', lire Tw'ill-T or P:II':llicl-T 

FIt; I;R~: .5, Parallel · ")' "ir<'uil for "'(" ·'~llri,,~ 

illljle.iam:o ."It. rad io ire'l ue'",i{'~. 

GENERAL RADIO COMPANY 61 



 

BRIDGES 

illu . ..;! 1':11('(\ in Figure :l. Ita,.; J1l'nn'd to be of 
)1;1'('1110 v~due for lldrniltallt·(· Illt':l"u rrmenl s aL 
h igh rad io frequcll cicl'l. T his cin-u il if< used in 
t. he '1'''1'1': 82 1 1'01' im pcrbncc mcw.u J'emcnls 
from 0.5 to 40 m egac."t:!" .... 

In this circu it the condU('\i,'c component of 
till' un known is nW:l >1 ml,li in lemH; of a fiscd 
1'(' ... \:-:l:In('(' :wel a \"ariallll' t'a p:\C·i!:UlC'f'. thus 
:1\'oidiuj! the crrOI'l$ inhC'l't!1I1 in ,"ariable re­
!,:j"l ul',;:ll high rrequencies. 

Th e Admitta nce Me t e r 

The uppel'-frcquclwy limit of cOU\'C' ll t ional 
brill!!(' ..:il'(' l1i1 .. , II.-;inJ,:' IlLlnpcd-par;llllt"l c l' (·Ic­
nWlll .'" i;o) d<'l('rmincc[ h.," t i le I n:\~rlil11dc ot' the 
rcsidlllll imp('d:lllN\~ (:<('c belo \\") of the de­
nwnl" Iln.ll('ud,.;, :11111. in j.!;l'!l C'1':11, the ('Orl1)C­
t iO!l:i f" J' 111l';« ; IU'I'011l(' unmn11;lgeilhle at 
fn'i Im'lu-ies higlu'r t hall a h ou t I flO lllcgae .... C!cR, 
;HId ei reuil S Ii:l!-il'd Oil l.:o: \",: I:II- lilic techniques 
!lrc m ore sat 1"'(:1('\ on', 

Tlte Tn' /'; 1(\()2-A l '- Jl-r :\dmi1!~lIlcc 
)O l l' IN, showll in Fi~1II'(, V, i!o; :l null d(' \'ice 
ba'icd on I hesc h'!('hlliqu~s, Thrnu~h :Hlju"t.­
;1111p IIIOP:>, il :-:Illljlll'" tIlt, ('IIITI'II!'" f1( l will~ in 
[1l1'C'C ('O:'O:i;ll lin es fl'd frolll :t ('OllllntJII sOllrce 
at.;1 ['nmmon jUIll'i ,iull ])llin1. TI lt' OUljJl lh; of 
l ho io<.lps :Ire ('llllll,inl"d, lind wlU'1l I hI' loops 
nrc prope rl .... nrienl~'11. Ihe tornI1i/H·d out­
pu t. bet;lllllc .. ., z(,l"o, ,"iO Iha1. :I lIull balance is 
produ(;(.'d, 

F igure (i ~hol\''' IIII' f lllll' t i01l:11 arl':1n~cment 
of Ihe admilbn l'(' I1lel~' r with ~t:llld:lI"Il:< " ,(11)­

nedro, T he :5l:tllIbrd ('onclllct:lIu:e, G., I:; a 
rf" .. i ... tor ba\'i ng ::l ndup (''111:'1\ to the charac­
t ('l' i:Sl ic impeu:uU'(!, 1'.0, of the linc, :lnd the 
sialltbrd :-llSCl'plal ll'I' , j lJ., i:i :111 adju.-;table 
J:i t uh whit' l! i:-; i<CI 10 u/lt'-I' igh l It or j hree­
cig; l lth~ \Va \'e!eng:lh :)ll itc opnmt,illf,!; f rC( II I('nc)" 

~inl'(' lhe \'oll:~ g-e rr~l/tl j il t' ~t' IIl'l":I\lIr is 
common LO :111 11ll~ee lincs, the scuuill g-end 

r "",,,,, 4;. j:;,-Ioem:>,i<; ,ti"ICr"", ..,r """,itt,,,,.-,,. .. ,,""" 
cir.:uit, Wilh ~H\ll'l:! r'I!\, ~~'ner!\lnr, nu,1 null uet{'CtQr 

tolllLccteo.l for ndmitumce mC:Ul,rerneuts, 

curn' lI l in f'.;u'h linc is proporl iona l t.o the 
scndi ng-cnd nd m itt:l11ce, Th is :HlmiU1Ulcc is 
y ~ for the line t.el'minfLled in lim unk nown , 

G. = Z7~ for the li ne t.erminntcd in t h e s tand-

" 
tlrd cOllfhu;t:ulce, ami JR. = -J~ o fo r lhe 

line terminated ill t he ci~hth-w:\\'e slub, 
The indutcd \'nltagr- ill put,h lonp is J1t'opor­

t iona l to the mutU:I I induc talll't! (, 11 x, .lIe , or 
M H), and t.o the current in I he corre::lpondin;,c 
line. Thus, the induced voltage ill the 1()(I j) 
associil1.l.-<i with the unknown admit tmH'C is 
propol'li on:t1 to 1.he p rodl\(;t, 

:lf xYx = M xOx + j .lI x n xi (7) 
the induced \'olLugc ill Ihe loop nssociatcd 
wilh the standa rd comillct:Ulce is propor­
tional to thc product, .I/ .. G, .. ; alld Ih(' induced 
vullage ill t he loop :u~ .. ;;llt'ialeJ wit h Ihe s t:lIld­
ard SI Ii5Ceplallee is pl'Upll1't ionnlln I he Pl'Odllt"t, 
j.lI /JUs, It follows tha t these ilHce indu(:cd 
\'flltll~es ndel up 10 11(:1"0 Wllell t he c()up l in~<; of 
the three loops have bccn u<iju::It.cu to h:we 

I r II · I · r: !1/" G I I )e 0 OWlllg I'e :"ltl()n~ : ,.\" = - 'II S, ,Wl 
j x 

TJ x = - J;I;; Bs, Os ami JJ s nre con.-; la n ts, so 

t he 1110 seale ca ll be calihrated ill 14'I"m~ of Ox. 
t hc .\1 /J ~cHle in t.crm:, o f n x, :\nd tlte .11 ,\' seale 
in tennJJ of :1 Olul iiplyi llg fa('IOI' 10 he applied 
to t he olhel' two ~';llc r(-,:lIlil1:"'-:-:, 1;inec e:lch 
eOllplin,!! can be \'aril.'tllll1'Ull l!h zcro, thc twu 
b;ll:1l1ce cquatiun1;i sho\\' Lha t Ihe theo l'elic:111y 
me:unlrable 1~lng:N> of condll ctan (:e alill ;';1\;;­

ce]Jt:tl1ce CXtt' l lJ fmm zertJ to in lilli l,y, How­
cvc r, t he Pt'I'c(,l1bge l\ t'('ur:I.CY of l"I ~adillg !.he 
Sc;dcs nat IIrai!y det: l'f'ltsc,-; :Ii; 1 li t· po.'~il iun of 
zero coupli ng is a ppro:wlH'd. lind the I mil-
1i1llho to ..J.OU m illimho:s ratll!;c i.s found PI':U:· 
li t'a l for re:\ditlf! ilml ::It~l t il l!!, 

Tho IlIop;;; :l i..'""I}('i:llec.1 with the unknown 
admit 1:1IWC allc I 1 he sl a mial'(l (:0/1(\111'1 :1 11l'C can 
cadI be 1'01:\11:1.1 thrull,!!h an :lI1g1e of 00", hil t 
the loop as.W('iated with thc ,;t:1nda rd Sll""'('P­
l:ince is II I'1'an;,.. .. cd to he l'otat:d,le lil rc)ugh an 
angle of 18U", I litis alllJlI"ilig I Itt' m{':t ~ nl"('IIICl1 l 
of Jlo:-iitin' as w('ll :\:i Iwv;atinJ \' :I1\U'.~ of un­
knl)\\'ll :-:U:-:I;c ptalH;C with:l ,~ irtg; l l~ ."' II ,'W C'11!:11ll'C 

stamlard, 
A unique fe:t1nrc of the l"- II-l' Atlmittance 

i\ \C'l e l" , which di,"1 inglli:-ht.'" it rnun Itridgt·:, ami 
other null dcvicc:;, is thai the s USCC]Jl:llH'C 

sl':t le, :lFo; \\,(,]1 fli; the comilwtalwc ,-;('ule, i1;i imit. .... 
pemi(' l1t of frequency, This l'Ollleii nhout. 
h('('allStJ t lte ~t ll b thai rOn lts iht' :'1 1:'t'C'pl:I JlcC 
SI:1I1tlilnl i:-i alw:l~':-; lHlju :< ICXI to Ofl (,-t' i~hth or 
thl'cc-eighlhs \\';l\'c!cn)!:lh:i tiL the opn:u ing 
freq uency :llld fhl't"cforc [11"(',.:{m!1;i t he' Slime 
sllscept:inCC:11 all frequencies, 
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Slotted Line 

One of the important hasic me:l!:iuring 
inq mlllen ts u;;{'d ~~[, uhm-higb freqlH.'!l(·ic.i i.~ 
Ih(' ,;!ot.t-ed !illl:, which Call he ll ... eli ID deler­
tIli ll(! I he ('Ilamet e ri::t ie~ of :In 1II1klHl\\'n imlwcl­
auee from the elmng-c in the !;t andin~-\nln:: 
lJ;ltll'rJ1 Ill' the (,I('I;lri(; fid!! in t.he line pro­
d uced hy l' oll1H~diZ\g the llnknown \() 1I11~ 10tHI 
end fl f Ihe line, The T n'" 8i I-LB :3!otl e< 1 
Lilli', a prcci.>;e, ilwxpen:-;inl instrllllwnL. wilh 
an 0pI:nllill:?; rall,l!C of 300 to ·1500 Ini'gac.n·!es 
i." ch'!;I ·rihl' .. 1 ill IIII' ... N,til)!} on V- I I- I-' CC)llxial 
Ekn1C'l1 l:->. paj!e [121'1 "i'l]. 

SPECIAL-PURPOSE BRIDGES 
Magnetic Test Set 

TIH' THE 1G7o-,\ i\ Ta:;n('tic Te~l Hd U1'iC:S a. 
~ I :Jxwell b ririg;c to dctenn itw tilt' I)Cl'fllCal)ilit y 
and C'ore 10.-;'-; I)f ,~m;tll ,-;mnplt;:< of 1:1mill:l1' 
ff'rrtH ll ng;1H'lic tnater;:!! ft'ol1l a mCtl~urcn1(>llt. 
or 11)(' ind\lC'bnce :U1d !o ... :; (·ompuncnl.-; 01>­
taillt'll willi <I >iampli: (·larnpf>c! in a te ... t yoke 
of known cun:;l:mt:;. :\Ie:1sur(>IllCI\I i:-; m:lde 
witll ~inll.~oidal ma.grleli)':ing; (· , ,1'1'(,111, nt lllf' r 
1 han wil h I he> ... illll!->oid:l! \'oitaJ,!;c employed in 
the cOlln'ntintlll! Ep.i tcill lYl('thnll. ('U\11pllnl­
I i\'e IlH':l I'Ur,,'!lll'IH." ,.; ltOI\' no apprel'iahlc 
dilr('renc(' itl l'l'suitl' for l ilO I \H) ll11't 110(1:;. 

Vacuum-Tube Bridge 
l!sing :1. tlul1lt';ln.smi,.;.-;ilm ('irl'uII, til(> 'fYI' I:: 

;')1;1 Va .. :lIulll-Tuhe Bridgi' mCil$lIrc.-; three 
fl l1ldam cnlal \':ICUum-lube parameter,.;: al'l1pli ­
li(';llicJll r:wlf)r. tntll.'S(;OtvItH·Lanee, alld pl :'!t(' 
]'(':<i," ':ULI'f'. E:lI'h (>l' the th ree l'ocfli('imHS j" 
oillainpc\ in lenn~ of the ratio of I\\'o 1000-
i'.\·\,,'!c 1(' ... 1 \·oltu.tw:<. ,\ third V()ilaW' l>i 1\$('11 ill a 
'·:lP:li·it.;Llwe ha1allc in g ('il'l' llit .. 

RESONANT-CIRCUIT INSTRUMENTS 
R-F Capacitance Meter 

For the IllCil:->lIrelllcnt' of ('ap:(,e itance at 0I1i' 
11l l'g:a(:Yl'lr til\' TYPE [\l12 !~-F (';IJ)~lt'i,a ! l('e 
.\ 1('1('1' has the advantagc,; of speed and sim-

BRIDGES 

pli!:ily. It. is css('nti:ll1y a. l'eSOIHlIlt-ti n'uit 
in.'Sll'ument, COns1'l1 in~ of a Olw-mcgacydc 
oscil1:uor, !()O-~c!y coupled 10 :t mea:;ul'inJ..!; 1'11'­

ctlit ,hat, eon:;i.;;I!' of a ('alil>r:llecl c;apncii.or, :tll 
indtwtor. :1 nv:-;Ial redilier and ~t mino­
ammlltcr. i\!c:;:;mcmcnf" arc madt' hy :'1 
Slll):-;iillition metllo(1 iu w!lic'h fll(, ealiilr;ltl'd 
e:ql:-.c; i1alwc is redll('i,d 10 I'l'-(;.'4ahli ,':! h 1'(,"0-

llatlt·C' :tfLcr an unklLoI\-n {'~!pad ItH\/'c is 
conne('I I'I1. 

ERRORS 
A hridg:e circuit pro\'idp'$ :l compnri.'<()Jl of 

tW41 imped,llu'C,,;, all Iinknowu :tlld a stamlanl. 
It doc:;. 1101 prm'idc:ln ai,:-;n!1I1e IllC;[.'<1! rt 'llll'II L 
'1' 111' pc)", .. ihl{' ('ITOI' ill tIll: IIICU"U n'I1l ('llt j,.; 

al\\,:l.\, . ..; g:re:tlcr thnn I he: t:nol' in the :;t;1Ild:mi 
it.':iC."1f by the crrur:-; in ihe o\III'r 1Jrid~e arlll"; 
en tt'l'iug inlo IIH~ ,,·oIll P:\I·i:->OII. If. for in.~I :ul (;l· . 
tlli! enol' in Ille :;t~( l1IJ:lnl ~,tj(l in p:l('h ( Ir 1111' 
!WI) ra,io arm.,; i!o; ± U. ["It.. ,ltt'rc C:l ll tllt'll OC('\1r 
ill jhc m ost ull f :worahlc <::1:;0 an error of 
±n. :~ l}o in thc lJ)ea .... llrCIlH'tll . T hi" ac:cur;wy 
lilllitlitiol\ i..; comm on (0 :ill direct-rC:lIlinp; 
brid!!cs ill wIdth :t ]'(;:;1111, is lliltaincd from :1 
sin~k lJalan l:e of lhe Iwidw'. 

Substitution Method 

The ('ITOI':; in tlm'l' of the bridge arms c';m 
1)(' t'limill,t1cd frulll the rne:Mmcmcnt throllgh 
t h ( ~ 11:<C Or:1 ~1\1,:;titllt ion nwthod ill II'hi!'h Ihe 
l1!lkll()\\'Il imvcd;l11c(~ i.-t ('otlllccted in tlte 
sta ndard arm. 'I'\n) J'i'adings of 1 he sta ndard 

Fl<'l 'lm" '1'10" ~U IHill)­
liOn m~IIt1)<1 (~howu for 
" O:"II:I";I:1"~C measure­
,,'elll Wl!t a :),·h,:,r'"1; 
br;.r:te) nldu<;e~ 111e 
,·rn.1' tu c,;.~(>",j[<H.,· Ill" 
~~<"In l l'~ ' wit!' wh'd, 11 ,(> 
""1"""1 ,,'wc dilf' r' "".' 
ilelw(>cn \W<) .,(oI,i,,!!~ tor 
II,c ';1,,',,\:or,1 ,.upa"iwr 

i ~ kun",u. 

Flu(·" .; 8. :;"h1:'matic r"j.r .. ..:' .. " 1;>1 io" of c"I.",dl",,,~e. ind,,,,c nnce. ",,,I r(! ... i>IIlI, c:t' iii n"dat·.L~, ~l t "wi"J! IllIl ""'~t ;"'I, .... n"l ll 
r('"iol",,1 ;"'I'(>(b",'v", The 0111";'" rc~;SI""CC ,~nd induc(,mN' of chI! ~tnl!ks ,,,,,I !ends uf th(> ,·nl""·'lur (I 'il ) nl'(l repr,,· 
,;cuu,d t..I' ~(!I'ivs n,s;>tn,lI'c :u.,) ;"0I,,c1:1II"". wl>;I" tll(> .r'('II·I'lri,. !"".:~s lire rc"rc~elltcd 1)y "",!tunt CQ"d'l<'l~lne(l, fur an 
i"dul'lor Cr.,./t!, r) . the <'opper lo","C1' ,·u"~;~li"a.: 'If OOlt. (.1"";,, resistnul!c ,m(\ c. 1<i.l· curre"ts, nud tI,e d isirihuted tnp"ci­
':""'(' will. ,l i('IN'lri" Ith . .:es Ilr(llhe imporlnut f(!;:;idual~. A rC::li;;.t,or (riyhl). to n fir.;t IlpPrQ~il1l"li\)". i~ rPI.r('l;('11II.',1 1,y 

uu iudu¢t:l.lItC in ~eries. :'" I l ~, cnl}lII' i!:t"" e in ~hU"I . 
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:'lre t'<1qllil'cd , one with t he unkn ow n di..,('on­
tlC'c\l'ti und :lnolh<-,I' with it connecLCd. With 
nil CITI)!' i l l tIll' ,.; l alu lard of ± O. I 0/0, tIlt, m :lxi­

mUIlI enor of meaSlln'lIlCII L is ±O. 2~~. 

Res idual Impedances 

The hrid ;!o equations df'ri,'cd from Equ;.t­
tion ( I ) prt~." II Ppq:«' all :tf'CUralC knowledge (If 
the Ilchador flf Ihe imll('(L!nt'cs in e:Lch :11'111 . 
Xu illl]wdn n ec ('ICIll I '111, I l f l WCVCI" t:a n:·fllll,\' 
("on,. lrW; lcd. i" ent i rei \" i'rf'C f mill f('s id 11:11 
impt'1la l ll"I'S. 1:(':..:i:<l ,w:< 11:l,\'(\ .~l'I'il'."; illliuc'l:l ll r"(' 

:tnd ;;huIH (':Ip:ll'il:tn('C. I n(hl(;\or.~ h,in: t'(.\a­
ti\·cl.\' lill';!c ... cri('" 1'('"i:;I :IIH:e and "hurn cap:u:i­
r:ll]('C. 1';'"('11 ft il' l'aplleilOr-:, whilf' more IH!al'ly 

IIt'dcd t h: l ll olher impf'.([: llKC :.:l.a w bl'lls, lIa " ~I' 
n'sllili\' () :11\([ induel!n\ rc:,i1[ual Impec[alltCs, 

,\ ll of tlJ('.";1' C~lr:t impI'd:ltlCC," Illllst he in­
c1ndt',[ in i1w \';\luc, .. n,.:ed 1'(11' c:dcula t ion in 
nn h~r II) :1\' Hid (' ITOr. T ltt· OI"t'l'-all rc.'. idna l. .. :H'l~ 
~re :ltl y ilH' rc:I,~t..,<1 1)\' t he variol l" con nec lion, .. 
fClI'llli ;lg 111(' Ilr idgp ',·ireuil. 

:-;llIln t cap:lcil:HH'(' :1('m,.;,'i the \-:Irinus an us 
i.s :\11 i1llpo rlant ":OIlITI' of CITOI' e \ '(' 11 :I t :wd io 
f l"l'qU(,IWil·":. \\"1 \('11 t ·;tJl;[(~it:II11 :(, 01'\'1 11':; :IC I'U~.'j 
a l'I'"i,;ti\'c ann. i1.<; ej)"(,c-t on Ihl' rC.:;i.~lkl' I'um­
lHIIlI' 1l1 Ilf Jiala lll'l! ":11'11''; llirl'et ly ;t:; t h l~ maJ..(­
nil lldt ~ or 1 hl' (·a p: H·it.:llw(' :I nd d irectly as tilt' 
IlpL'r:l t ill~ fn!CjtH 'tl(·., ·. 1-:I'I'o l's ;.\ri . ..;i n~ fro m I hi:-: 
"ou rcc :11'('n\ll 11 for 11lf' !;11W' dillpretll·c.s 1)('­
twcen t lte li,.:le.-l l'ITOI" ill di.~::; i ]l:ltion f:II'I O!' 
gin;-Il fill' Tn'~: [ i.-I !) :lIl1 1 T,' I'ES I"W and lU l l 

FU!t! I<E )1, :-(!,..,wiu)! llll' !'hic\ ,l ill)! vr I hc W, kl1UWU a r", in 
the '!'\'N: fl l lj ... \ Ih"lio· Fre'lu"I"·.'· llr~!.:e . In tI,;~ 
,)sscmhly I he ilOn ('rll'''~t shield 1(M::l lizeo; the ,·:.r'abl(> _"'I r"Y 
..,:lp:'IO·ilanre r.i II'e t"l!tor oi C,. :tn, ] ,Jre"CIIl.i it ;1"0" , 
i" Uing ""f"'''_ e", .. \,·h.,r(' i t woul,1 ~"u~e inte rloo.·kin!! of 
the sellinl!,.~ Hf IIn1 \\\"1) t::1P:1{'iIOf~. T)'.., mid,llc ~hidd 
d,ro\\"~ Illc .'Ir:l~' Nll', ... i""" 'es of I,llI' MH' r.11)'\("iwr~ to 
01,,, "igl ll .. h"nd ,,, ,,'I lt' r nf \h" 1>";.\).:;1: • ..-hil" lloe ",,";rnJl)."'1 
"h idol 1,l:h'e~ II 'e ''''l,n''il''''" c "j tile r[,,:II( -Io,111<l "(I;I,,'r 
;tno:,.'! lhe ,.,e"'>I·'"0f, ,,-Io l'r(' it ; ~ h"r",II'~"'. 

Thi$ pul~ II,c ,-:q'''''il:lI\''(' 1m" , 11>1' 'Hiler ,11;.·101 10 
:.:r..,unol ".·rn .... ~ Ihc S :tf'" "r 1100 I,ri ,ke . . -\ l'l,twll.\-. Ihl' 
IIh,"~ il' ,, 1 a rrllU)!('U" ', ,1 of 11,e hri,l.:c i" ~ 1"h [.lout 'hb 
cap'n:iT"""e "01,."'l i I Ul('~ I ]''! hrhll.tC " r Hl, with 0"1,.' a 
l,rin'I"cr !':II''''' il!)r ,·"nl\ (''C1I.'<I :\I"r<'~ it 10 Nlrrel') r<l r 

~ !>l:L l l \'flrj"ti'~II_", I>{'twef'n i"~lr'lIlll'nM. 

B ridge,;, T YPE ().10 not only op~rnjps [1.1.. :1 

high!;r frc'Itlt :HI',v Inlt lIali 1II11l\'uida hle .• wildl­
ing capaclt;ulC'C,"; bccau"o it is d ....... igIll1d for 
.sul'h H greal \·:triely uf nW:l.'jlln"mcnL::; . 

Sh1lll t C;tP:Il'ii:tnec ;1("1'0";''';.1 rc:u"!i\'c :m\l i .~ 
:tlso scrillll.'j, [ II Ihe T YPE I" il-A lndm'[alH'(' 
I ~ridgt, . fl f!' ;n .~ta l ll'p. l ilc c:alllll ·;i'l t!(·l' :1l'1'(1";'~ 
tll(> un kno\\"n Icnlli tlal" ;11\'1'('11:-«'''' till' (' 1'1"1)1' i l ! 
Lhe mea.sul"I,d intiuI' lalwe from ±tl_2 ('~ 10 
± 0. l f1o f)1I tltt' higlli''':' multiplil'r. Typil·:tI 
C:lp:\I" i la ll ~~e~ at'l"!ls.,) the I l:\ h::\ (l\ \" ;..i INlll i­
nlll:; of Cf'11N:t1 Ibdio 1!I·idj.!;('.~ :In': 

TYI'E 71!;-C. 

T YPE 71O-H . 

Tn'I': 4),)0-.\ . 

Tnl': ! () 11-.. \ . 

I JJfJr 

;3 IIIIi' 

, 10 fJ~ f 

\J 1L,ui' 

lll ll,e T YPE l lill-.\ llli';I::(IIHI'il:ltl l 'I' i,~drt'{,­
lin'I., · m;uJe zcro. :IIl4J ils dis"ip:ltioll 1:l4'lol' i,-; 
elimin:ll(·d II." in t l'1Kh wi !1 !!,' iH'I 'I)";''i I Il l' 111"1('('(01" 
l(· r llli nals :1 \·olt'\J.!;t"! 11"110,,(, In:lJ.!uillld.~ :t Ill I 
]l11:I"e i:; equal III lite Ilri,lg1' unl,;!l: ull't' " ol(ag:e 
e:l1l"ed by th is zl'ro e<tp,u·itanl'('. T ltll,; lhc 
hrittJ..(t, is m ade din'I't l'eadi r LJ.~ ill c:Q):H'il:l1H'C 
:lIlt! I l i",~iJlalit11l bellH' dln,"n II) Z('rt) . 

In l ltl: T n'I': U lU- .-\ Hadlo-Fl'cqlll'lw,V Hrid),!;(' 
:Hld 1,11C Typ ~: lGOI-A v- rr-F Hrid ~c. t lte 
eq Uivalent "hnn t j'apIll'it: ll l('(' :lI'ro,.;.'i lhl' 1'('­

,.:ishincc a rm hII.', h('cn n :tilll;('<1 10 If'';'~ t ha n 
0...1 J.lJ.lf. T lt i:; ]'('...;i<l11111 ca-J);lt'ila lll'e d l " ~'" nOI 
afr\ ~\ ; t t.he l'e:-; i:;l i\"( ~ h:dallf'e, a mi :dIcel::; I h(' 

reaci:tl H"e hal:t ll l'e ' Iuly ",ligh tly at Uo ::VIe; rill 
other .<:tray l'ap:lcil;)ll!'W; nrc ('ilh l>I' inr"o rpo­
r: l l1.,d in lu I Itt' bridge urms 0 1'. hy mean ... of 
.o.:hiclding. plat·pd Ht I'OS.s I he J..(e llcni1 or 01' de­
tectl}r !Cl'In inab I\'here tlwy 111'."011 11' 11: II·mle . .,,,. 

:\ t hiJ..(h radio freq lll?lIl'icl:i fhe lim iti ng I"csid­
Iial i m ped:lIw(J Iw.'i llccll found 1,0 I,e 1,11(: 
m:-;ititlal iw lm:ta !let' (If \'a riahlt' :ti l' C:t[Kl( · i'or~. 
Thu~, ill the T"I'I': 1J lI i-.-\ Ibdiv-Frl'lplt'llCY 
Bridv;c, l ltt ~ rr .... idua l i lHiuCI;Hh'1' of til(' l'l'i! i~t ­
:111('(' I':lbnci ng: \·.'Ip;(('iI.OI' I" the limiting f:lelm 
1)]) I lie Il pper fn'qtwlH'Y r:lllg(' of Ill! ' lorid ].!,:\!. 
iu so fa r :l:; Lh e br id~e elClIlI'llt" IhI'ID:«'h-l'" 
arc l:olI l"l' l't wd. In thl' '1' \'1'1 ': 82 1, nn I Ill' nthrr 
h;HHI. tIl{' r('"idu:t1 illdlldalwt' of the su~\'( ' P­
lance halutu·illJ.! ('apm'ilol' i ~ tlto f:u..:!O r whil· h 
dl·tcrmilH:s 1111' upper 1"1"1'1 lue'IH·.\· limi! a ~ wILil·1! 
acCllr:tte 1f1t~: ! SllrCJllcn1:;; ('an hl' m;lllp, 

HCKit!ual ,~l'I'ie~ illdtw1:ill("c in I II·id!!\.' a n ll~ 
i....: ordinarily 1lC'ldi),!;il!le at aud io f n'ql lclH:ie":. 
I ' ~l'('p t in Jllea:;tlrcmcnl:; !If "Ny :;mall in­
<iut·t or, .... T he T n'E lili7-A ludlll'lll llI"t! HridJ!:c 
u;o;cs T Y!' EGGS COm pI'IlS:l t ed 1 )1't":11 II' I! e."i ~ I 1 )1':< 

in order t l) a ,'nil I ch~lJl),!;r in 1'(,,, i1 11I:\ I 11I1 11\(:IH nee 
:t" t he 1'<:.<:i!'I~Ull' e is vari(~d. ,\1 rad io ftc­
IPlt"lIc ' ie:; lhe I'Il"CCl' of intilldl\ IlCC i;-; much 
tHot'(' !-;priou .... :1I111 vluiabll' l'c ... is lnrs :!I'e nuL 
gCIH:rally used alJr)\'e ;t ft ,\\" mcga(:ydt.':'i. 
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SHIELDING AND GROUNDING 

The relltiings of :lny bridge should be scnsi­
bly illdependl'nt of ils surroundilll,.'"S :lIld the 
pu"il.ion of 111(' opemlor, To iXll i sr~' Ihe. .. ,.. t'on­
di I ions.. Ilridges :ll'e (!llInpICLCI,\' ~ll1Tmllld('f 1 
hy a f!nlllmk'd ~hil'ld .. ami Care i" I;lkclI to U!ie 
eith,'f gt"Ull udcd 01" illsubted :<1I:lfl_"" on nil 
conI mis, It ~ also ('ommon pr:tctit,(~ 1.0 f!rlltmd 
lite jllllt'li(,n of til(' Il UkllC)\\"1l :Lilli stalldard 
ann,.., 1'1 Illis shield, HI':,; idual l'apaCil[lIlCCS uf 
the hridge :\rms to till! 8hield a1'l~ pl:n:I.'(1 [1('1"008 
tile 1\\'0 ,Inn:< lilli " grotlll,lecl, ,\llllough 0.\ 
rcbti\'cl,\" l:lr~(' error rnay h~ introduced II)' 
l ht~s(' t'ap:wi t:ulC"c,"", it C:111 OftN} be clirni tlat('d 
I,y atl illil il1l Z('ro rCJl(ling- UI' by making t-he 
]"(!sidllUI c:lpal'lt.allee part, of the l'npad tancc 
:ilalldanl. .\ lu·idp;p \\"illt Ulle un kllu\\"l1 INmi-
11:\1 gl·Olllldcd in Ih is IllUrtrter ,,"ill mea:<tll"~ Ihc 
" total impeci:ttl('('" of the unknown. ,,·hit' l! 
inc·ludl':" litt! impt'dan('e 10 ground of (Jlle of 
il s I('rllti!l:ll~, The TrI'~:.-; jlfi. iii I I. Ulfi, and 
(ifi7 :lrc c)f Ihis type. p1:wing (JTte le1"lnin:d of 
lhe 1I 11 k IL OW Il :II grollnd pOll'mia\. H, \III th e 
oth<'f h:md. lH'itht'I' t)f tll(' unknown t('r'l\Iilll'1.~ 
i.i J.!:r •• il III k'(l , lIle Ilrid~t' lI"illulC:."ure tile dir"(!{'t 
il n pt.'1hn{'~ ('OI,nCCIClI a .. ro:;:> tlle:::c Icnninal:<, 
prodd ed Ilml the t('nllinal imp\!(lance~ 10 
gmutlll arc h,r.!!1' t'omp;H(.'d 10 the bridge armS, 
TYPE~ {j:")U :1IIt! ,-10-11 !t[l\"{' Iwithet' unknuwll 
lcrmimd grounded unci IWllce me:lt-'IIJ"(' direct 
impedallce, l ' uder cel"lai u conditif)lls, how­
ever. l!t(, Tn'~: (i50 t':tTt be :ld:rpl('d I"or tneai'-­
nring gWIIIHll'd impr'thlllcc:<;, and l ite T n' I·: 
Wll for Ilw;tsurinl!: diret:1.- impcrlall tc, The 
Tn'~; :,I-I-H .\ lrWlhlll Hrif!w' '·:111 11(' (,Oll­
'It'(·I.N/ t' ilIICI' \\":1\. :1 t id (",In, I hcrefl)l"e, Illca"lIre 
e ither tUlal til" d~rC\'1 rc~islatll·e. 

Shielded Transformer 

The hridv:c halan ce shollid he indcpC'tHlcn L 
of tlte '.\'IW "f ),!:cnerat tH· and dpt( 't'tor It :<ed. 
This ctltu lition I·:llt bc' met In' tlte LL,;e of ;·1 

slr iclded t rall:<fol"Jll('I", :-;I ICII ;t~ '1I Le '! 'YI'E :")78. 
One tr:LIIsfornll'r wilil/ing i . ..: {'oltlwcled bc­
IWI'cn 111"0 oppo:;ite corncrs of the bridf,!C, 
nc itllt'r or whir'lt is ;!I"Olllldt'll. Fur bridge 
l'lIlalH'I's. Ilt c s lllali. ('t)J\st:inl. and k uo\\"n 
t crmillal c:lp:l('it:mcl's of I he Il";lnsfol"tlwr arl' 
tlu'll SUh-;lilulI'cl fl)r 111(' large, \':rrial,\t-. amI 
IlIIkllO\\'1l ('apacitancc:i of lhe general or or 
del(.'c tor. 

DETECTORS 

Tu oblain the m:.n:imtlltl prc(·isiou of 
lI,dance wilh :In.'' hridge 01' null-balancc 
cirellii il iii neCCs.;;:U".\' to uLwitt a \"intlally 
(-{)mpll'k IIltllIJ:lbnr ~c. Wilh modern V:\CltUill­
lube circuit s, howt),·CI", sufficient. scll:iil.ivit.y 

BRIDGES 

}'WUICl-: 10. 1 1Iu~1rfl.tin!! lhe ;;.hicldinj( !lrT"".!:C""'''' ("If tl,e 
Tl' ,' I: ,1".(: ('III111<"i",U,·C Hrida::ll. Thc nlt;o ar",s wi~h 

tI,cir ,·o" ' lof!u$tlciu \! ''''I,,,,·i1Or, thc 111"-3; II:uio" i:tt:lOr 
'·" I,,\";'''r, ",,,I TI,e i"I.1Il TT"",.f..,T."cr "re :I II "u)u'Hcd 0" 
i""l1l"\col ~uhl':UIf'I ~ a",i ('<'''''1'11-,('1,'· ~I,;('l<1e.-1. TIo(' >l1.i ,,1oI 
i~ 1·"""l ... ·h,'.;1 10 , I.", j 'IlI<':' ;"" of ,he r!lli" IIrll1 .<, , hereb.,· 
I,!'",: i,,!! i1 l\ ;'IlI':lcil:"'<.:C to gn .. ",,\ l'<:rO ..... lin., ,Ie'e<''''r 
' crminllb, 

The "hidd around 0;,:11"10 cr""."formo;,r "i",liult is <.:,,", 
"CeLl'll to Iho wiu.liult. climi"aliult Thc ' .... r", i",,1 .·"pad, 
t:L""-e~, A third , h il!ld . het ... l"Cu th.., ... iudi ,,!:; i<hiel.d .. , i:l 
"""u<'etod LO chi' J1U\.·Iiolt of the n" io :IrmS, The 1'111'>:'''; ' 
llll".e Ucl\\"t'ell che t hin.1 ~1.i<:l, 1 :,,*.1 c,he ~"<Jud"ry wim\inK 
~llid , 1 i~ , II"" 1,1111"( ... 1 : ... r<".~.~ ,he rid,t,h"nd ,,,,io nrc". "1ll1 
iu elTf!I"t '·,1Il IJol" 1,li,,,;,,,,, ... 1 in Iho iniL;"l l>;,I ,,, ... P. . :-:i,,,i, 
"'rl~' . Ihc <.:"I':lI"il:"",o !,tl(, .... -c" lh" I,Ti'''''r.'' Hl,io:M ,,,,,I 
L I", iu I..,.\\"; nt! i nt.: ~ h il'l<I It"t'.> ",;ffiSl! 11 ".l <lote" lor tt"mi"" l~ 
~"cI cloc~ "Ot ~ITl~·' lhl' l)""",,,·o. 

:;":0 \·all~d':mC'C ~ :1n.' l.la ... !>1 :tcrt»;o\ lhe ~I:",(l:i rd 'U1d 
uol;"o"'u IIrrll~ odl('r 110.,,, 110;" oi Lhe I..,:t.b :tn.1 of th(' 
1>"" 1'1 hindiu:: ,,0,·, .• , The ~"mll "",Ouul [lb"c<1 " cruSli Ihe 
8 1<1110111." '·"I'lwic"r iM Laken ;nto l\,·"ount in the e .. lihra , 
ti'-'I1, w!,ito ,11111 'I<"ro~~ ,I,e IIl1knu\\"I' t("rJ"il",I~ ; ~ 1"" 

t it:", '''n' ,,,j,.,·o',,;.·roi,,,.;,,]. 

can he oh!:linc'!l to utilize all ilw poten t- ia l 
l)J'cci:-;ion of any nul1-h:d:uH'e net-work. 

In !'iomc bridge ci rcuils Ihe h,rI"ll ce is de­
pcnd,'n! upon fl"l!ljuf.'ney, and the \':llllC of til! ' 
lHtkrrulI"n impe<i:uH'(' lI,.;tlall.\" \·;Hies with frc­
qIU:!IICY , Cl)ll t;CI {lI(,lIIly, tIm pre:;elli:C of har­
mOllies in Ihl' inpllt to the hrid;.:p 01" t heir 
pro<hU'rion in :l nun-linc,lr impcl"l:\IlC"(} wilhin 
the brillgl: rna.'" ohscllt·p Hie flllldamcnlal 
b:ll:i ncc, A null bal:uwe Illa" also be JIla sked 
bv t he residual n()i :«-It,\"t~l ,,( 1 he o."ci llall)l' and 
a;lIplificr tti-wti, 10'01" thcl:ic re:l!<(lIlS il i!< 1l .""ll:1lly 
ad visable t.o (:mploy a ~elel"t i\'c dc'lcdor, 
tunCl/ to Uw frClw ency at which it, is dc:;;ired 
to bai:uu:c the bridge, 

Audio and Sub-Audio Frequencies 

At audio freq uen cies, the r'ull\'en1 iotl::ti 
deiector i!; :l \':"lCltltlll-tube amplificr sueh as 
tlle Tnt: 1231-13 AmplifiN awl .'\1111 Deiect-or 

GENERAL RADIO COMPANY 65 



.  

BRIDGES 

and It p:l ir of hend telephones. Where n visual 
indic:1Lion of bal:L nce is dC"J ired, as loS nCl:essal'Y 
at frcqucll(:ies below about. 300 cycles, a 
rcctifier·typc '"011.11101-er or a vacuum-tube 
\'oltmcter C;lIl be suhst.it.uted fol' t,he head 
lclclll lOlles. 

Tile T YPE 123 1-B Amplifier and N ull De­
tc(;lol' has fI panel meter which can be used 
as n, !o:iclf-conhi ined nllil iuJica t.o l'. This in­
st,!'lIment can ul~o be made sclcd.ive by t.he 
add ition of the T n l:: 1231-P2, ·P3, find ·P5 
Tuned-CircuiL Filters. 

The TYPE 73ll-A Wave Amd vzer and t.he 
Trl'~: 7(jO-A SOllnd AM1Ylcr, iU t;oujunctioll 
wilh all a mpl ifier, ~u'e also very sl.Ir.[sfa ctory 
selective b ridge dC\'cct or:-;. The \\":1\'C analyzer 
is p:Ht.icuifirly usdul when ext reme selectivi ty 
at, the higher a udio fl'cqurm cie$ i8 required, 
whi l(: t he ilound all ll lywl' )1 rO\"id cs good 
scieclidl.\' at. low audio fl'l :quoncics. For 
measll rement s O\'cr n wide t·~1.ngc of frcq ucn­
l.'i e~ . the~c in~l r tt nwnt .~ have t,he ad n ult lll.!;e of 
heing cont.i nuou!ily varia hie in frequen cy . 

Radio Frequencies 

At mdio frrqlll'l1 l.' ies, any wcll-de!oi igncd 
('om men. ial radio rccei \'cl' ca n be us(~ll Head 
telep hones, [\. kllllbp()akcr, or n metcr can be 
used liS the ~"H:t \l at ha lalll'e indicator. Si nce 
t uned mdio-fref\ lIc ll ey tli- vi(:ci! me inhel'(,'lIt,ly 
f>Clect i\'c, lhe problem of nulio-fre1 lu cncy 
h:'t nnouic!i is nol signi ficn ll t . The receiver 
should prcfcmhl,v 11:\\"0 :111 r-f semitivity con­
trol and provisi()11 for di:-;conncc ting thl' a-v-e 
ci rcuit , ill ord er 10 f~u;ili'-ate tJ)e approach to 
b:ll:\lH)e. 

Ultra-H ig h Frequencies 

The ordiru\1"v cummun iCilt,ions receiver cnu 
he adapt ed 1'0;' usc at ultm-high freq uencies 
by lI,;i n!!: a Tn'~; Si ·l-:\ lB Mixer Hecii fie l' :Uld 
;l. IOI':1l 11;:\' ill,llor (such as t be T rI'E 1208 or 
the TYI'I~ 1209 Unit L);;:c i\lator) to COl1\wL t,he 
s igna l to a lower freq uen cy within t.he range 
of t he reccivcr. 

SENSITIVITY 

The p recision to \\" hich :l bridge (:,UI be 
habnccd dcpl"lHi!S primnril.v IIpon t ile voltage 
:lp pl icd to the hrid~e llnd th e l;crJ'''i t iviiy of 
the ddecror. 1t. ,d ,;u dCI)('nd~ upon 1111) r:ltio 
o f im!WII:lnc:es of tl l(: 1\\' \) linTIS :1(;1'0';') \\'hich 
tliC :'::1'III't':ll0r i" 111:)ced alld Ille nltio of t Ile 
illl jl{,'d a ncc of lhe detector to t he bridge 
impedance. 

If the gencrator is connected acrof$S two 
similar b"idge arms, the ratio of ou t put volt­
age to input voltage is 

I
Z; 
~( ~d 

( I + f,, )-
ZIl 

(8) 

where I Z .~I :)nu IZ/I l nrc Ul(~ 11\):;;ol1tte magni­
tude:; of imped ance of I,he arm,; a (:J'\),,$ which 
tlw gCllcnlLor is connected , ,\lHI (I is I l le fmc­
t ional prccision de",in~d in Ixlia nci tl g 1 he 
reaeti\'e com ponen t, 0 [' t..he minimulll va lue 
of di "si palioll faclOI' \:0 be delent-ed. 

If the 1.\\"0 bridge ann ,; lH:roS.'l which t lte 
genera.to!' iti I;onnec lcd il re not alike, bill, Olle 
is rc.si~ t, i ve a Bd one react.ive, Lbo equ:llion 
becomes 

17,"1 Eo 7,;; { 
E, ~ 1 + (I~~ I )" 

(9) 

Bo\.1! (;xpl'c::;sions nrc developed on the 
RSSt! mplion LIl a!. 1 lIe im) ledn1lcc of tiiO d ctcttol' 
is high compared to that of the hridge :Inns. 
When t he inpu t impcdulH:e of the detector is 
not, high compared to t bat of the bridg(', the 
sml!iitidly ca n be c!ls il y determil1 ccl h,v:l pply­
jug T lwveni n's dltlOrern. 

F rom t be above cq1.w l iOIlS and the kll t )\\' !1 

input volLage, t,he OUIPUI \'oltlrge cOlTc~~polld­
iug to a gi\'en vnJue of d cu n be c<\ku lalcd. 
The m lio of t his voll :1ge to t he minimum 
vol ~u l-!;e \\"hi('h will :Ic tual.c t..he detector ill t he 
amplilicl"Il.ion n:qllircd . 

.Iv:. an example. con"iuer the THE i I(i 
Capacitance Bl'idgt' . For eq llal nttio 11l"JIIS :tl 

1 kc, aholl t 100 volls can be nppli(:d (u the 
br idge i'nJll) a O,,j l\'a ~1.. t,;(;lwral o r, Tv lila).;!' a 
cn pncit.il t\C!(: h:il:l11ce to ± O, 170 dem:ltlds (he 
detcction of 2;j m Y, T o make: a di s>:ipntion 
factor ha hill('C l u ±O.OOO() 1 n:qllil'l'~ :1 st:ns i~ 
tivity of 250 /-IV. The first vollage is clI::'Uy 
within llt(' ran~e of Il('ad tc1cpl,olw,; wit huu t, 
nn amplifie r, while tile second is HilL T he 
Tn> ~; 12:J 1-13 Am plirier lind :'\ull DetccLOI' has 
a ,e;ai n of 77 d b 0 1' 7000 \\'h('/I \I'orki ng; with 
head telcphmw1', whi ch ii' Ill()n~ than sulflciclIt. 
Wit h the huilt -in \ ' l'Cllllln~t 11 1)(\ \'011 meler 
(m inimu m ddl{'t'ti on = 0.02 \'011) . tire g'lin 
i:; al so :-;uHicicll t, s inte e\'f'!l fu r tltt' di!"Ri p:Hiotl 
factor Imlnnl:c a gai n uf only SO is ll eedc·d . 
~o\\' ~1[PP():<f' lhesc ~1111H' rnC!l su rCnr('ll t ~ to hc 
made on ,~ I IJ. f c:lpacitor for "'hich lho ratiu 
arm>: must 1)(' 1000 to I. I · ... in~ IIIC fi lII ),!;<lin 
o[ the :lrnplifil'J", the meter \' ;1 [1 ollly halance 
for dissi plIl. ion f,w(o l' to :lhoul ±O.OOOO:3, so 
that. telephones must be lIsed La obtain the 
required scnsiliyity. 
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POWER SOURCE 

The mnin ('oll, ... id('nllinn:o; ill the sckclioll of 
!1 1lU\\'('r ~IIUI'('(' 1'01' .)-(> hridge nW:l i"III'CmPIl\:, 

:In' I'I'(:<III('II('Y ,·lllhility, power o~Il]lllt •• IIHI 
hUl'moll If' 1'11Ill<'III , 

TIt,I' TnoES i 10-1\ und lIill -.'\ nrc dt'siglH'd 
for hU-(',v!'!I' IllI:a:<IlI'I'IllI'IlI.<I :tnd opcrat(' di­
redl." fmm Ih!' a - l' PH\\'t·]" line. The Tn'~: 
(i :~()... . \ h:l :; a ::'clf-('olilaiw'd 1000-(,\'('1(' milTo­
phn~IC IttimllWl'. M Ihe TYI'~; li30-pi Amp]i"c'r­
(1";1'111:111)1', :l lId no ex te rnal o,~('ilhltl)1' i:< re­
qui rcd lI11le'""., it i" de...: irt'd to 1ll.lke mC:li'iure­
JIl I' IlI.~ :11 frequelll'i('!< o\hcl' tll:1II 1000 ('\'I'!e .... 
:\11 I lie 01 her brid)!'('~ d c,';:I·ril l(.'l l in I hi ,,;: :'1:('11011 

I'NIUi l'c ,'i'OIll(' I."Pl' of e:\ \('I'n:1I oiwill:l1or. 
For ,.;i ll)(I/'-f I'cq u cn c,\' me:ISIII'('IllClit f'I ai, I noD 

I',"('!(''' ' I he TH~; 572- B '\licroplillne i-i ulllmCI', 
IIII' Tn'l-: ~,q :3-..\ Audio O~('illalOl', :mel t hc 
Tn'(': 72~-C \';I{'\lllm-Tulw F"d .. :Ire ~:11 i:'lfac­
tOI'.\· I'l'o\'ided I hc pO\\'I'1' 1'1'\111 it'l'lncm" :lrc low. 

When II lI,ighl," 1?I'('ci:-<(' iml:uH't! i,~ dc!<i n,d, 
mon' power I": f( 'lllllrI,d 111:ln ('till I}C f\lrni~lled 
11,\ ' u,.:ci lblol':'; of lhl' 1.\·IK! nWll1in ned :Ihu\'e, 
For ml':ISllrt'J1\I'II\';;I\ 1000 c,vl·lc...: nnd .j00 
c,vl'l('s , Iht· Tn'I'; 121-1-A (-nit O;.;('ill:l101' is 
l'e('uJl\ll!elltl ccl. \\,liell 11 eOllt inllolls!\' \':lri:dlle 
fn_'lIUl'l!e,v i.., IIc,("lIL'(1 t ltc T YPE n04-:\ Bea l­
Freqm'IH'." Of<{: iI1:nnr or Ihe TYI'E IJ02-A 
(':,c,illalll!' is I'CClll1lm(.'nclt,d. 

For rnC:I": lII'{'IlIl' U''': al 1';ldio f1'equencies with 
tltt' T n ' I'; !Jlli-..\ :mel T\'I'~; Ul!i-,\L l'ladin .. 
FI'C_"l'II\(' IWY HridJ!,:('s, or the T\' '' ~: S21-.'\ T win-T 
lml)('( i:tnc'c-:\ll':l1<llring C irCllil, t h e Tr l' ~: 
I:MO ... \ BridJ!,:c (lseillalor s hOlll d hI' 111;(X!. For 
dl'i\ 'in~ tlte '1'\'1'1': lIi01 .. ,\ "- I-I -F Drid)(e :lnd 
tbe T HE lIi02- ,\ (' - II -F .. \cim ill a rH'C ~\ l pll'l' 
Ihe Tn'E 12U8 .. ..\ :lml TYPE 120H-A ('nit 
O,w il'lll"n~ 1I1'C (:" l1 n'II; ('1I 1 ptl\\'c r SQllrct's. 

Modulation 

For radio-frcqlll '!H'Y 1I\(':I::'III'('II\('l1t$, il.. is 
prdend.II' 111:\1 1 lit, ]111\\'('1' SQun:c I.e 1I111I1I)c ll1-
\all'd, Distortion i ~l lhe modld;ltillg S~'~lCIll, 
frcqul' IH'), mOIl,,!:.! 1011, ant! :t!":wml'lri"al ,.:id t­
band ('lIlling in I hi! I'CI'Ci\'CI: 1':.t11 ]lruli ul'C 
:!]lpn'eiahle eiTor" ill thl' l.al:IIWO point. 111 
additilUl, maximulll ~C'n~ilidt,' is nil!:li n('ci 
willt l'111I nmc)(lu!al l'd :;i:4n:l1 an~1 all ();,wilbling 
d el l'!'! ur. 

CONNECTIONS 

To :W!til" '(' IIlfn:illlHm rrcedom f1'Ol\l c.1et'lru­
!)ta lil' ph'kup. it is dc:'i l':tille to use ~ !I icldefl 
ll'ad;:; Ilel,wce]! ,\!(' II('1'1I1nr :\lId hrid,I!C a lld I.e­
t\n'l'1l Itnclj!e and deie('IOr. .\ t audio :wd low 
r:ldio fl'equen('il's the 1'(':H'lall!'C nf the I('ad s 
:lnd lCl'min:tis is 1II1impol'!a nt. a nd (·lel'll'O­
!;1:11 ;(: ~h i l'ldillg is :.l llthal is 11('('\::<"::11)' In pre .. 

BRIDGES 

~'cnt l he intrnduttinn flf extl';1ll('Ou:,; \'o llap:cs 
IIll0,llle dl 'I ~'f' l l)1' 0[' tlHlllnkllvwll impc( I:l l1c('. 
,\t jrequPIl t'le,~ :\ho\'e a rew nwg:wyclt>s, Ih<: 
re:WlaOI'1' of till' in lt'I'{,OllllC(,ti n)( lc;\ds :t1:m 
bCi'oml':-: :1 potential >i(ltln'c of l 'I'I'OI'. Thi~ is 
iliusl mlec l h." I Ill' hloek (Iiagram of Fij!urc II , 

Tltl: ;;;mall 1'iNies indl1l'1:tn('e ill lhl' ""rou nd 
s ide of thc I!!'nl'l':dor ('al,le is dpf: il!ll:tl('d as 
1." , s imilar indIH'IHIH'I'" in \he rO('('i\'cr cahle 
a nd Ih e l'OtnmOIl g ruund I(~ad as /'11 ;llld I,,,, 
Tlw \'nlta:,!!' dm!, in I",: j)rodu('cs a flo\\' of 
(' lll'!'cnt nl'C)IIIICI Ihe 10n)l (,(I!\~j~ lill!.!: clf Ille 
c:\hle 8lic:tt h, Ihc ground lellt!. 1'\I ,~ :lIld lhe 
grollwi ell PlCf'illlW'C Ilf t 1,(, o;;<,ill;'I\OI'. S imila!'lv 
{'IIl'1'('!lt flows in tho ri:,dll-h:utd loop tha t iiI: 
eludc", 1.It, 

The vullagc :lpplif'd to the ren'h'er 11:1.";, 
I.h!' ,'cfore. IWO l'urnpul1f'llli<, OJ\(> from thl! 
bnd:,!e, tht, nth!.' I' frulll Ihe d ro p al'rn~ 1. /1, 
When n. null poilU i:-; rCllcht'd, tllC'rcfoJ'e , I he 
l)I'idg:e is out of hulant'!' b .... an :i1H()\llIllH'I'I'S-
8:11' .... 10 l'all('('1 IllI' cff,,{,t of \he exll':H1t'oll" 
\'ohage f!'Om t n. lit;lt is. to m:lkc lhe weLOI' 
slim of Ihe hrid~e output \'oll:l!!£' and t he 
C;(lr:I I1('IIII ,'I \'olwge Cq llHll 0 7.('1'0. 

The error i l l lIIC:t,.;urCllwnl {'au"t'd hv this 
series indll (' I:uH'e i:-: on e of the nll).'~t. ",c .. iul\ .'$ 
"nCt)llIlICI'I"(1 i ll l1ull nlC';!:<tln' tnl ' lIl $ at mlli" 
frcqucllI'ies, hut ;1 ('an he :woidt.'(1 if co:n:i:ti 
lcrn~inals nre uscd 01\ both J,!;cncl':lto1' and 
reCC1\'Cr, 

The TYI'~:J;) !lIli-.\, 821-A, !H U-,\L, !GOI-,\ . 
and Ili02-A arc cfjllip)I<xl wil h Tn'E 8 j ,l Co­
u~ ial Tennill:~l s, and l'oaxi:11Ie:ld" :11'e !"u pplit.'(i 
\\'It" Ihl'iSc !Il1<trUIn('lIt s II) plug iuto Ihe 
o!;:(:iI b tor :lT1d d c lN't ()\" 

CLA SS IFIC A liON 

The 1:1hlc ou the next. p:1)!:C bllt'f! ,· :'j Ilin .. 
m:uizcs Ih~ lIPl"'Hli ll!,; rang .. "" :I/'('III';'('Y, :l1ld 
1 ~l llf'r .pf'I'I ~nl· l lt 11:11;.1 rq;anling Ille l)riciJ!,:I'" 
1t ," II 'C'IIll\Iu.s ,;ccl iull . "'rUin jlti:'llal,ll' I he ml)1< t 
8I1il:lb1(, in"II'u tlwnt for :HI,\' I.(i\'cn 111(':1":lIl'e· 
nwn\, (':111 I>£.' d Clcrmi l leti at :1 :,!1:Ultc. while 
tI~,t:lil(~d i~ I )t.'I' ifinl!il!lI .'$ ftH' c:u'h hl'i tlgc nrc 
g l\'CII 0 11 I he fullo\\'mg page>;, 

FlO';!'!!.: 11 , Sh,)wills,: lor",· I!O;ric_ i'I(I",'lan('c in thll I, ..... ".' r­
alnT al,,1 dl'l~""l or 1e,,,I .... ":111 ("III.;c pnorJ! ill 1lI1':1-'lIl'(!mcU1 

", ",din frf"ll'!<'("'j,.. •. 
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BRIDGES 

Hal/If" 0/ 
,If,',IJj'''' ",.' ", 

0 - 1: BRIOGES 

JI ""unlllt:IJI 

f'~NI'lr""!1 

-":'--:.:':O:..;'c'c'c'''''c'c'o!c'------::'':''-~'~c''---------''7'·'-------·\~ lirni! bri<lJ!1: 
I 10 1.11 L 111 11 It::!';;; ,Ic By null lIlelluxl 

II 11. 1 10 1U,IJllIJ :\ll! ±5~ ,Ie: 111\< c:u~ ... llI~nui"" l 

60-CYCLE BRIDGES 

" 

II .! 

.) I'Jlf 10 l1UII,.<I -------'±""c' .. C.;;-7. --:"'::':""C"C":",---- :'-Jntl"IIn'l-" \U'J!roU1"l('~1 
~ ('l,plwilnr.' ~:; 

:c::-;-..,----""'--C"-'Co'-"C'Co/.O':; __ ~::.'C'~'c" :,Co:rC'C":If:~:- :,':":'-COO:;;_:,,:,,CdC~:..---_;"" ____________ _;-;-----
IGlI-. ' C II It) II.Ol~1 ", I _1 % 00 c;~'rtc' :\[ca~ur .... ~ I(l'vu mleJ 

1) - ±"-" ,"ll l':II'iIQr_ () tu (in" " , fit) ' .. "" 000;:.. _______________ _ 

" ,(~ 11 H 1.0 1 .\ ! ~! 

I, l).IlI to \llIlll 

" I JlJ.'1 HI 1I~1 "i 

U .!II1:.! 10 I 

'I .II:.! I n HM~I 

C 101'1''''( 10 I J'f HI 1 k.·§ 

fJ .lIIMIC1:! It) ,;",Ii 

UNIVERSAL TYPE 

: 1% 

AUDIO-fREQUENCY BRIDGES 

1 k.· 

k,' 

I "jIl11 ,IN.:l.\· ~·If_ 

"')llla;"c, 1 

:1::11.2"'"" 1011.:.1 k.:. ]1)k,·.IUOk<:: f·"""J.,. ... tlIi':I~uro! 
11IrJ.,"C ;1I(\1I(' l all,'('< f,~J 

t- 11 .1 Jlh II) I h 

±:.!% ] 111) " , ] k.', 10 k.·. 11)11 k,' ___________ -: 

ftl.\7 , .. \ -I-O.:'!% I k.· ij 
~~~~~~----~~--

RADIO. fREQUENCY INSTRUMENTS 

~il {i-.\I . X ±11.Unn\! ::.!% :,(1 k,' Tn :, ~ Ii' Th;~ 1II.)(lci i81,rcfcr· 

If U In If Mit) !~ ±I% .-,11 kl: In " ~k 
,,"hie ill ~'1andlHd ,,, 
bromlcast 1>31111 

flUi- .\ .r ±;~I4)(J \1 ' ± :!% ·Ion ku III 00 ;\1,' I'llrTiClllarl .,· u~jlll 

If n In II}lJIj 1! ±I% 400 k.; to Ii() ~ 1 ,' 
for Un!C11Il9 '" " • .:,,"'u rl'IIIClll~ 

" II II ) 101)111''''( ± O.:!% J!;II k.· IO) ·HJ ~ l ,' For rnl':I.'un'Il'C'''.o!OIl 

" ;:;iitIlM I "rnl ,.,! 400 k,.. HI ~IJ ~ l '" 
\'OllljJnn(>!l1~ [" ,,! hil.(11 

,,:! 
i l"I)C'lnlH:~ 

(,' I! 10 1lllll'mhn! ± ::!% · II ~\ k(' 10 ·I() [\1,· 

C U 10 IOOU II!'{ ± ·I ';·" ~ I c He;;<m:lllt-Cir,," it 
~.<;: 

[' •• lrUIII<::nt 

ItH:!-.\ !. (' 01 In IIlIlppf ± I <':, ~1 .· .\ ,I"I.lurs :"-9ii:J.hlc 
for "'c"~nrill": """'kN is 
"'11,'''';1 ,,,,,·,, 

V_ H. f AND U_H_F INSTR.UMENTS 

1001 ... \ ,\' ::.!:{Ul! ..:..)C~ !\Jln If"-' ~h-
" )f II 10 :!IMI!~ .. , (" ' 

%- , III 10 1\05 ~ I ,' 

11i(1:!_ .. \ /J ±.:! 10 '±' IIM~1 rnil!imho> ;:'<:i; 741 10 1(0) )1" ('()fI~i~I.li"o! lienee 

,; ±.:.! to ± ItM'" rllilJi'''h~ ±5'1- 7() 1<, WINI )1,' 
.,,; 

SPECIAL· PURPOSE BRIDGES 

.~jl· 1.l , .(MJI w LU.I~M I ±:.!"~ , k, . \ ,iaplOr>! for ';;I:lnd· 

.',rl ! ! 10:!V ~I!~ ± :! '/O , k.· ', .... 1 IUhe hfl~ are ,;,; '. iuruishllli 
. ..: .. .lI:.! 10 :.'11.0011 pfllho ± :!'/., I k, 

1 (\7(). ..... l'el"llll'nhililS lu\,1 ,·"rf' 10l;.~ ±.>(11 ,ill,·p·I,.,.. :\ I p.:l., ,,re~ ~'"all -. !JO 
.T";jl ~:tlIlJ ,k~< 

• ""I,rox"","". 1'", d..,'a;I,~1 "c"ur.,~~· ~'~ 'C'JI'~l\. «-"" ~J '<~'''i ~M'''''' for ~~C " hn,I~~. 
tAl J :\Ie; H ,,,,~~ ";or,,,, i",· ~,..·Il" :,~ ,1t,·f"''1'''·11'")". f .\1 I .\1" ; I( ~"u~ "M''''' ,lite.."l}, 11_' ' he f"'~ I"~"CY. 

t LOn !,~ f I" \ llO(I ""f 81 u'h~r 1"",,..,,,,,,-.1. 
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BRIDGES 

TYPE 716-C CAPACITANCE BRIDGE 

USES: Thi~ din:-d-rt'ad ing ('apatital\(:c 111'idg:e 
c':m lIe 11:wd fm :! Wiell' nU'it'l), of ('ap:\('it:lIw(' 
:lIle] ci i,,"sip:tliull ·f:wtor n1(':I~ Ll rcmCIlI::;. Within 
i 1 s ;.:cope :l rc t he: dct('rmilla t ion (If dielcd 1'1(' 
(·t!Tlstanl, di,.:,.:ip;Itill/l faC'lt )!",IIIi'." l':I('!QI', phas~ 
a n;::I(', and (1111('1' diekt·tric pr'opl'rti('s of in­
"u 1a t illg mat cria 1", :11' \\,(,11 :h, till'ir c11:lllg(' wil h 
slu:h radon; :l!; frcq lt t'lley. temperature, ;lnd 
hllmidity_ 

1n addition t.o di rl'l"t- rc:,ding (,:Ipm'itam:c 
llIe:1SI II'c'rncnl.:<. Ih(' hrid!4c j,. capllhlf' of me,lS­
ll rill g nth('.r im pod:ul ct,S II.\" SlI1lSt i\ lI tioll nWl h-
01 1" . . -\ ml)l l,!! II!!',,,;,- al'e clUJ i n cllll ' lallN' and 
:< loi'<lgC f:wlOI' uf iaq! c indllCIOI'l'i. tip to .... cn'ral 
11I01I:,<;\IId henry >!: the rc.;i ,-; l a n tC and p!u',tllcl 
('ap:wil!lIu'c of high-\'ahwd I'l'l<i,";I OI'S, li p 10 
1<(>\'("1',11 t h CIIIl<and rl)("J,!;(J llll1s: :llld (:H paeii a tler's 
up 10 ~'\'c l':ll IlloJ1, ... alld lllitrofanHls, 

By :Hlding:m t,'x 1t:t'll;d dt!t, ;tdc I'('sist.or, the 
bridge I':t ll he (:IJ Il \'CI'lCt! tll:\ "cric.;- U I' p:lrallt·l­
re;.;il<l;Ll1t'C hrid~c, whil,lt 1:111('1' is cl<p('\'iall,'" 
lll<pflll in nH'asllrin:,;: Ihe rCRist a ll ce of electro­
ly1.c,-;, 

In lhe C<'Il('r:d Badio bl,ul';l1c)1'ic::; Ihe Tn' l~ 
7Hi Cap:u'il:lIW(' Brid::;c is ll ~ed for all cap:wi-
1:ln('e !<t:l lldanlizalion nl(';ISII I'CIll('lIl ,." I II Ilt'!)­
dll('li on it i::; II"'!'!! (Ill' tlu' 1l""linl1; :\IId :Hljust.­
IIII'll ! III' all prc\'i,.,ioll hxcd e<\p:l j'iIOl's, 

DESCRIPTION: The Tn'\:: i Hi-e C:qKll'illllWe 

Hridv:e i:o: a modi lied St'llerill/! brittgt" di r('c't 
!'l'ading in t'{q):wilallt'e :11 :UI ," freqllt'rt('Y, :l lul 
in dil<sipalion fal'leu':1i 100 1')"Cle'~J ami I , 10, 
:cnd 100 kilo('wl! ',,,, , 

"\ \ride C:1I):u'i t:lIlt'c I'an!!!! :11 I ]':;IOI:,Yl'l(' i:oi 
ohlaim:d h,\' foul' ,"'1'\1< 1) ( ml io a rms ~ivillg 
Illltllipl,\"ing fat'I01 ',", (1'0111 I to 1000 in cI (>c :ld~' 
:-;t('p,'i, The :-;1:llId:ll'd I'ltp:wil()1' i,'i :, TYPE 722 
P r('C'i:o:ioli Condl'IlSl']" c'alibral NI 10 read di­
\'(,('11,\' ill tOlal (':lpac'iIMIC'!!, Thc ZI'rIJ I'ap:wi­
I:LI H' (' :11'[,0,"-0; 11)(' 11 11].:110\1'11 t Cl'mina ls il< 1101 

jl.'j'('a1er tl1:111 I /-C/-Cf, ,\ JI l'ap:l!'itulll'US to 1!I'lllIJ\!J 
()f Ihe inpIl1 Ir:lni<f!)['Jl1l.'t ' :tllli ralio Hl'tllS ;11'(' 

j'('1i\CI\'(,d f mill I h e c'a JI:! !'i I II 111'1' :lI'!Ili' 11y plac ing 
Illem ill :t ,'$hicl,Ir,,] e ' Hlll ):l l' tltl L'1I1 illl<lll;ll('d 
from 1])(' gnJl!1ld~', l llatlt'1 :11111 II Olln Ct;I('d to Iltl' 
jtl ll l'liol\ o f 111P 1':llio ann."'. 

i)i::=sip:ll ioll 1':)('\01' i,,, I'pael dil'(,I'!iy from tl1C' 
di:L1 selling: of :Ill nil' 1':I]l:l t' itfll' :Iud fmlll a 
111'!'l)llc-;;.tcll l'ap:lcil()I' 1'01111('('11'(\ ;( CI'\I1;S I I IC' 
lixcd nl ! io ann , T Ill' 12-in ('h ,";('all' IIf Ihe ail' 
(';lpm'ilor i:o: :lpproximal('I,\" IO!!,:lriihmit: , S( I 

Ih:ll. whilc h1L\' in!! :1 m:tximUn1 n :;,ul ing (If 
O,(}(;, it:; ''In:Ll11',~1 ,li\' isil ill II{':I I' ZI' ],() is O,UUOI, 
111\1:-: :tllo\\'in!! tlte C,";lim:ltiott of 0.00002, T ltt, 
:wc'una:.\' of 1111' d il<,:i p:lI iOB f:wlor I'('adi ng \1\'1']" 
til!' wiele {'ap:u'il:lIW{' 1':ln~e if; made po:,sibl( ' 
by add in l!; f'apa!;itan!'I' , 11 '1'0 1<,"; 111(' !< J\\'CI'-\": tll11'd 
mtio ,Inns, ,";'1 Ih:ll 111(' Ilrudlt C\ He nl alllhr· 
ratio :U'n1:< i:s lit (' >'Hmo, 
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FEATURES: .. Wid(' c-a pa tit:mce llne! frequent :" 
r:1 Il)!f's, Ilip:l l actur:t4 'Y. :I I H 1, lin '(' I- rf':uling: fii u l. .. 
:I rC' three ,'crY dr;;i ra hlc fr.~uUl'c . ..; fOllud ill tili . ..: 
hrid/!I'. . 

.. Oper:dion j,)"implc. :lI1d hoth \ermin:l \": :l nd 
COllin,'" :1 ]'" ar t'l II I)!I,,1 rul' COIl \'PTlif;'lU'e :IIHI 

fl ex ;l li li' .... I l f up'· .. :11 1011. 

+- Tilt" DI "';:-; I PATIO\' F.\ (;TC)({ dial i~ din'I'1 

read iu/! fill' ('l l hel' d irec t U I' :<uhs l iltl t iun nH'a,:-
1I 11 'nWll l ~, 1'(' ( ' :l II."'l' til(' I<t' tti ng o f I IIl" 
1\ l£1'I-IOD l'iw ilch dctermillC's the milO arlit 
:u'ro:-::, whit'h 1 he di~s i pa i inn-f:1t"t 0 1' en P:"'11 o r 
is COlHL('CI(,d • 

.. 0 lwnll ion up t 0 ~OO killll ',nlcs j:-: Ill:t.!., 
I)U;;sihlc b .... c:Hcful d"sip;1I o f the s iLipld pri 
t ransforme r If) m in imi y.(, 11':! ka !!(' im,)('( lalll· t · .~ 
ami d ip1" !' /!'i,' Imi.<;P,.. 

SPECIFICATIONS 
Ran ges: I lin "" n ·,,,I;,,!.: "" 1,:,,';1"11<"-'. IfliJJl)l( I" I,.,r:ol 
I k,,: l l lU/J,.. (I(lI~~M ) /JI,fal IIHI.·. Wk".""d 11I1Ik,·;. I; ,· 
~;l!" I;"" f:'~' I ,)r, H, ~ WI()II:.! 10 O.5fl. 
~uh.'TiI 'l! ion ;'11 ('11",,1- ~"p"";lillI<,(·. U. I /JJJ.( to l! ~ 'I) /J),f 

wilh itlti'rnnl .< u " "hl'. l : I" I I,r wil t. eXlen l:l1 "' I :o"da rd ~ : , .. 
,1i";I '''li, '." ('W1M. IU;li X / '.< \\"I,(-'r" ( " i~ l!"~ f'~'I )"f'il "" "'" 

or .1 ... ~ 1"'" I ,,rd I':<]'''''il''r :""..1 ( '.r lion I <If the ""k 'I()"' II. 
Accuracy: lJ il'(-'C! H(·:,, ' i"l( '·:'IJII(-'i l' ''I ' '';·. ± :.! /J,.,f X 
"!II"h'UI,lIre lIIult'I.lirr r{',u[i!}].! (±O.2';;, r.f full ;!(,!l.ll! fur 
e, ... h r:,""''1 \\"hc" tl", d' '''' 'II:lI,OIl (:\I' tor or 110" unk"o,,"" 
I· I,,,, 110"" O.nl : . I i,.,~il ''' 'i , ,,, f:,,·, ..... ±O,I)(ln~ Qr ±::!"; /.1 
01" ,1 r<-:ldjtl)j:. " I,;,·I,,·,·,-.r ,", 110 ,-. I:"I(/·r. I,)f' \'alu('S " r /J 
I.,.",," 11.1. 

S"I"1 "UI ill" .\I .,.I,(..,I - '·''I',,,·i l :,,,,,,-'. ±O.:!";. tor ± :! JJ./JI. 
"hi,'I""I'r i ... IllfO !:or""r: ,h~.i l'>:'livtl ('11'1',,-. ±O.OUf.lOS 
'" ± ZC"c (ur f'IHIIII:I' in db"; I'"l ioll f: ... IOT "1,,,,'rn"l, "' ],(-'11 
11\(' rh"lIlre i~ Ie"",, 110:\11 lI.nO. 

. \ rorrcf't'"'' d'!lu ("r Ihe I'r('("i ... loll eap,u-;wr i~ ~U ll-
1,lil'(l. ,l(i";"1! "1·1.11! t'<)rn·,·, iu,,~ IU U. I JJJ-<f al ","ll1l>l e~ uf 
IOU $'JJI. H.' u·i,": 11of'><: ,1;01" ~ttl",, ' ituliu" ."{'I' ~" re ',,e"',~ 
'~111 11/' ".,,11£-10 ::rll.l', ,,,. ± o.r, $'JJr. ,,· .. i,.J"',·cr i~ 110 .. 
I" re"r. It i~ (.1." I, .. ,<.~i"lt' I') .. hlll;".,.,' ,.,11 ".~tr" .·I"'n:c. 
:I "' •• n""'<JrTl"·li,,,, ,·"W •• nl"'" with ",hi"h >=t 1 1'~liI11!;uu 
1",·".-ltn·""·U! ~ .'1 '" I ~' "",.1.· ,., "" "'~·lln,,·~· o{ ± 0.1f'; I>r 
± U,:.! /J/Jf. w loif'''('''''r ;" I h.' " , rlll:(lr. 

\\"I",u Ilu· di"ipnti llu {"""',r nf thc llukuII,,"" ex,,,-,,,,,\,. 
,10" li",it" /;;\'t." "IN,\·e. nd,hti!>",,1 {"rro rs ''''('11. in 1",11, 
,· " p, ... iUl!""· :11111 di"",ip1\I,,,,,.r"" ' or n·:ld i"I,\~. , ' l)rn~:1 i(",~ 
aff" ;<11 J'l1,lif'd. hy I llrr, n~ or II hi('(, I I,e : I f·'· lIt'~lr.\" g i"f'1l ~ho\'f' 
,,"" I>C' ""d,,'u;u(><1 0"(1. ntl TflII IH-,~ "f Illr hri, I.,.. 
Ratio Arms: Tite "rll, ",·r".'~ \\"iti. ·I , Ihe d i",ilJ:u iu" 
ri u"U" "" IJi ,I'il '-'. ,~ 11",."", 11 ,1' "UIIUN'll.,j ,,1 1k,· I ", ~ " n~ 
, i,l " u,·,· IIr :!II.IHWI "I II"~. T I ,,' nil",. " r" , l", ,~ i,,"1' \,,,Iul'~ . 
20.0011 (}Io m~. 21. 11) .)I"u~ , 21M) " I"",., 20 ()I" ,,~. pro" id i,, /; 
II ... (""r ,,, ,,I ti l' l,, ;n" r''''lm'" I. l!!. lUll. 11 .~1. :;u;I :oI ,I ,' 
":l I'>:"'il",· •• :H'l' ph", ... 1 :lI'.",.,.1\""", "rtll~ "'. 110 ,,1 Ihe 1 •• 011. 
Ilet al ' b '·''''~I,,''I..-\ t llM ' " . 11) k ... "" d HWI I .... 110 (' m l;o 
"r1ll~ art' ('<1,,111 ,,,,d 10, ,,·,· a·.·i~I("'n·~ of :.'UII .' MIO oh",~ . 
:.'(~M ' "hillS. find :.!iMI olom~. n,'pIWlin·I.\·. 
Sh ielding; [{aliv .m,,'. di .• ,; ,>(, tiuII·fflt·tor rrll,,..eilor~ . 

(Inti I,I,id.!l·d Ir:u,. ftJf'"wr :Ir(' .. ""h._ oJ ill "" '''>iubu'(l 
... hi .. I,1. T IH' IIlIk"""," It'r''';II,,I, ~ ... ,,1 , iel ,I~~1 <" Iha t I ... · 
1.,," . ""pn";lm,,·f' !"",, •• ~ II ... ", ;. toOl Ilr""II" 11.".1 I J.I/JI 
. \ toll',,,I. IU,1 .... w,·, :Ito,1 Ill" 1I1"",iIl1ll" p,uwl lorm " " (11), 

I'll'I~' l'~t~'n", 1 ~I,it-ld. 
Frequency Range; T h,· :"· ... ,I1,,.,k, J!;""" :It.",·" hohl for 
',p.'mlilll.: ftl'(I,lt' tIl·j ... rrn". :~(I '" I,. :l\J11 k.·. ])",\·i. l .. ti I h,· 
... 11l'f'II .... .\: ' ..... 1".·' ... ,,· .1<If'" nOI diff('r froUl 1101' ':"'g" 
",,1N'I ' lT fr('(I""''' '"~ h~' more Ih""" {""'hlr o( l!tree. n;~i. 
1):lIivII·fat'Ivl' r(·n,lmc.' 111"-1 ho; ... ),,"«(-1 .... 1 I,> multi))I.,·ito!! 
lloc dia l ""i"I;"1! I" \10" mt;" of """,rutin!!' fr"'I"eu".,· lu 
II ... ""'11<' ,,·II~·I"!' r"~IlH"l("y, 
Voltage : \ '"11:0,, ... " 1'1.l i.v l ,11 ,.1,(. C I-::\ U l \TO H I",. 

716-CR 
7 16- CM 

For Relay-Ra ck Mounting . 
Mounted in Walnut Cabinet . 
Worm-Correction Calibration 

nal Preci s ion Copacitor 

lIl i ""I~ i~ (( .. I III llo,· hr;,ll(~' tI,r,,,, !!h " !·\,,· I ~1,iel,[,"1 

n :lII .. f",· lUcr. A I" ,"X;"""" IIf I ,,":tit '-n" I.e :Ol'plio:>(I . ,dl",,-· 
ill ll (1. "m~i",1U" 'll 21M) ,'ol t~ ,,~ I kc. 1" ,1, ollly 50 ,-"it, 
at 60 ITdcs. 
Tem peratu r e and H um id ity: \'''ri"d,,"~ o( II']'-' IW.:I' 
t ,,1'1' ,WI' .. n(.rn,," ri"'I:".' (IJ.,)~ r III \J5 ~ 1-") I, ~ ve uu 
si,l( " ific~n t .,fil'rl lin I 11(; ~ "I' ''' ' ''''.' .Ir 11, ,, 1, .. 1.11:,' . hm 
pr" .. i .,~ '''l':'~' 'f(,tnt'I ' I~ Hf .lil'l~iJl" ';I''' /.-'d"" . 1".,,1,1 " " I 
1>C' "1 1t' '' 'I ,11'I.1 "'hen l lov hridl:e I",~ 11f~'1I '-'~r,o".-.. I H. (·"n· 
di l;""_ of ,,1\norlllll ll., hi,! .. ,,'luli,'c " ",,,idily. 
Mount ing: '1'''1' bridl:p . ~ ~IIJlI.!i .... 1 ,..ill,,·. for 'l1',unli" l: 
n" " l1I·i,,,·" .t'1,,), " " ' k ur ill :\ ,,",,111111 ,·"hiul'l. 
Accessories Required: O,.,·m,,'ur ""t! dCI('(·lo •. Fllr tl ... 
power ~Ol1Tr(' II\~ '1" '1'1. I:ll r.!. _\ Osdll;,ll)f" (1):lIli' 1 180 ) i. 
Tl't't'rulllcl.til'(l. Tl"~: It:il·13 '\"'I. lil1l"'r ""d Xul! D ... , r,"lor 
(11111,(e !J~) wi l h Tl'r~: It;II·I· Fill1'r~ {I, .. "e 1110) is r'-'rooll ' 
mf'"d",,1 ror " ."1" " '" ,he ,Il.-I (,ct ur "I :tlKliu frl'l. llIC"I'ics . • \1 
lo\\' r:ld'u (r('< ' II .. n<-i~~ " ""Ii .. tI~ "''''er i.< ""I;~f: ' d''''y fll' 
'1IIr:,1 "ull ;ntl i",lli .-",,, . 

F{lI" "uh"iluliol' "U''''lIn·",rUI ~.'' habu,,,,,,!: '""I ,,,,·la.r 
i._ ,,~I ("'[. T I,; .. limy hI' :' T'I'II: ":!. D Pre,·;,i"" ("QI', 

,Ieu""r. 1'''1:;' If ;. Hr " li",·\1 ,,,k,, ""[",,,;u'" T n'f: ;)I~ , 
11."t,l(l' 4~ ) . 

Accessor ies Supplied: T,,'o '1'n'l: :!;--l~>< E i"hi!']d!',1 
( ·o""~tor". 
Other Accessories Available : For 1I\""~lIre"'I'''h 0" 
UIlI:\I!I.d r;-d dic1N,t.';\! spe"i",cI'~. II,e T I"I" : 1(;!)I.1-. \ Il i/·I ,w· 
Irie S:Ifj'I,le Il ulo.le. (1):11>0 \Jji ) i~ '~"·u"'I"c,,(k«l . 
Di mensions: (Lenl:dol l!) .~ (1"';l:hl) I I x (d"Jl lh l ! ' 
illch ,.;.. o\'e.·nl l, 
Net Weig ht : +1M IJUu lltk r .. 1:t~· ·rilrk Illlxlf!i: :i.l l ·t 
"'''''''" ('" bi" " t 1) ,0<.\ ('1. 

1.11 ISO;'; 
HIli'il )\l 

II V IL\I ," 

!'rie, 

$500.00 
545.00 

50.00 
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TYPE 650-A IMPEDANCE BRIDGE 

USES: The T HE li.-)O-.\ fmpedan uc 1~l'idi!t! will 
tn(';t"\lI'C the indllt: l:tl)('(' :Ind '-:1'W:I~C f:wln!' . 
Q, ot' ("uib. the c.:'lpal,jl:IIl(; (, alld di :s.~ ip:llion 
fat'10r, /J , of (·ap:ll.'itur;.: , :md III(' :1- ( ' :lllt! lI_t· 
r{':;i:;l:uu'Po of all t."pes of rei<isto l's . 

I n the lahor:liol'\" il is extrCllIch- 1I.i(,rul fur 
measuring (ht' (,j ]:('\1 i \, ('lIn."\ :1t1l .~ · in ():\ peri­
mcn(:d ('qllipnH'llt . I C:-l\ in:,!; pn:li11lin:II ',v :;[\01-
plc.~. l1nd id{'ntif~' ing; unbhr:kd ]1111'1...:. Tn the 
.~hnp ;"Ind on t.he ll~';t. helwlt it. b:l s mnll.\' 
:I pplil'atioll:-< in l'Oulinc \(':;1 iny; and f!lult 10(::1-
l ion. T hou;'::llIds of these IlI'idgp:,: arc in 1\:-"(: all 
m"e!' the world . in ~m'crnll1eni ;lnd indwHl'i:ll 
labonltorics, L'1.iu('atiounl in:;titUl ions, clcci ric 
p.:l'nrr:ti inl; sl.3t ion8, :lull rndio bro!"J.d c:lf<1 ing 
.~ tai , i()ll'-; . 

DESCRIPTION: THE 6;)O~A Impedance Bridgc 
is a· com'cnl iunal .t~:1nn impcd;'Ulce hridge. lL 
is clltirely sl'lf~{'{)lltaillcd , including sl~nd;lrds, 
1,:\1 it'ril's, :Inti tOile 1-;1)\lI"'C. lind is dirc{'t re:\d­
in; Qn~r \\'ide r~lIIgcs III' d~c res i)jl nnce, u-c 

rc . .., i)j tan ce ~~ t LOon (',n·les. j'ap:Lcit;\nl:c :llld 

dii<"ip:1I iun l"aj'lol' (n = .(:) :·11 1000 ('YI'II' . .." :111(1 

illd\ld:l lH'C'and ~LUraf!C'f:wlor(Q = '~);ll 11)00 

c"clcs. 
, nc,~t11t s arc read dirc{'(,l.\· hOI11 di:d s havinp; 

npprQXimlll cl,V lugarifllmil' IW;lle .o;. ' I'l ie I){ ';oi i­
t ion of t.he dec imal poill l :.ulII lhe 1.'11','\ rii':d 
IInit in lenni:> of which the mca;oiurCIIl(;II1 is 
mude arc indicated by lhe posit.ioll"; of l\\'u 
sdecLor swit c:hcs , 

HC'sislance is measured in lerms of a sl:ll1(\­
nrd rcsi;;L:lnCe :11'In ; iwilll'lunee and cap;lt'i~ 
tn nce :Ire me:l.":mrcd in krms of mien eapal'i­
b nce stambrds, similnr in cOIli:itru cti on 10 I he 
Tnl': 500 Cnpa.eit.ors, 

A hllili-in gn.1nltlolllclcr is used as the 
detector 1'01' d-c work. a nd head telcpitulw:'<, 
usual ly preceded by an amplilier, arc u~ed 
for IOaO-cycle mea~lIremellt s , 
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FEA TURES: +- Complete a.vnil. li Ji lily. hCC':tU8C 

ur the ~clf·cOH t~Li l ll'd :-;talld:lrd~ a mi POWI'I' 
J.;.uppiy. i .~ :Ill OllllS!,lIldillg frHlIm,' of tl1i:, 
lJridge. T he only 111:\:(',.;.<:01'." nt't't.lc!tl. is a pair of 
high impedHllce IH':HI il' le-phones. 
-:I>- Wide 1· : Ul.!!;(,.~ of all kind . ..; of illl]lt'lbtH'(''; (' lUI 

he nWll . ..;nn,d ;-;i rnpl,\' ;I!ld wit II rapitlit,\', 

.. GIJlI \'cllit'ncf', eomhined wi th sl tffi eient accu­
rae." for a ll but \'ct'," Pl"CI·j"C work , lIl:lk('~ til l' 
Typg (;.-)0-.\ im 'al ll:thlc ill ('\' ('1'\' l'itTtril':d 
1:1 bora 1 OiT. . 

.. Dircc';l'C[tdiltg dials eii ltl illalf' !Hlditinll:tl 
lime> and trouble Wilh rulculai.ions, The pa rle'l 
piHltl)p;mph shows \11(> ~iml)li \'i l ' ~' (If tile 
l 'IJllt 1'111 ". 

SP ECIFICATIONS 

Range: TIlt' .,,"1:: ..... lOr 11,,· i"~rrulll"nl "n.' II""'" i" II". 
100h .. ,,-i,,1o: ,,,hit', 1'1 ... """wri.·,,1 , ':-.h,t'" :In' ,10" r.·;"liuA.' "r 
the <,:tlil ... aloo flb'~ 1I1Idl;"I;, .. ! h~' tht' l\l!U;U!t .• of lh(' 
of'l'fl,I,' _'!dl ... tor 5\\'11,'h('" 

H:.i<Jj"",;C, ----­

('''I~'ril""rr 

I ",f,,,·,,,,,r.· 
" , , (") II'$'<'I~'I'''" ,"",./"" X 

.'/""""" f',Chr (f. "r (I ) 

J/i""''''#1 
nlilh" I,-,,-,-­
n,ierm"j"m­

f:"ad 
m;'·r. ,),.."" 

Accur8cy : T hf' hor.::,· (Iirl·..,\ _, .... "dl"~ d",1 (·o,·" ,, "~ 111"" oI,,~­
<Ide,;, tl,~ ",,<ill d"":"I,, I""" l; ''!In::1\1 0,11 ,wer I:.! il ... l",.~ 
( Ih"e<:-'Iu:'rter~ vi t11~ ,1i,(1 ). 11 ''''',' 100 ~N 10 U,:.!~,~ , 

.\ ",,,"r,,,, .. · u[ rt·:,d;lI~'" (,,,. ":01':1<';1"""" ,,,,, I ,1_,' r6i~'"" .. e 
i~ II'"; [or tl,~ i"'l'n"l~I;",(, "",hil.lit'r 'Il~·'''t.·.: ror ill­
' IUI·,""' ..... ~I'"~ , TI,,· :h"·U':U.T r"lI. "tT ill ,I .... I"w.>r r:uog~'4 
1",,·:tu>of' ,,{ I h.· "'~I f"",,·I.,· ~I,,:.II ,",.llIt.'- 10 he " ''''''~IIN...- I . '1'1", 
,'rr<lf' i,,,.re,,~e,. In:!% fnr ,·.'r .. · laTll;l' ,·,,11 ...... vi <'flp,.,('il :'UIt'(l 
111"\ d -~ re~i.'lfln,·I'. IUlil 10 t(f'"Q (fir IlltJ.:e ,·"10 ,,,,, uf ill­
, l ll'" t :"',~·. 

A'·'·II"" '.' · (,( r""" l i"~ [,-,r di ,., ip"tioll {:wlor flr for ~'-'l"aI:C 
fnt' lo" ill hmll .' "f h~ r(" ''1Jr~I<': oI ;, l·ith..,r 1IJ' : or U.lj(~j. 
... hid.ever i_' tI." I:lfJl,'c'r. F"r. li ..... il.:.li"'. """ ,,,.' I"r~"r th"" 
11.0.-, ,,,,d h)r '·'>rr""I""" I;,,!.! ~[ "tIl!.!f' ':"·1',.. .... Ihl' "'~·\It"e.\· 
i . lrr;- . Fnr ,·"I': .... i.:""'(·,, "i Il'" d"", 5011 "'I'{ ... h'>11 "'~~ .. -
uf ... 1 on [IH' 1(1"' ...... ' '·:' I ~ ... i["''''O.: "'uhipli~'r ["~ ",,'ror ill 
,li"".il,:>liol1 [flN"r iu,· .. · :t ~. :C .' "11 1""''' ''''' '''' de'·rt·,.,i<e. ... 
"':lchi"l!: "h'>II' lillI" ; ro,. IIMl j.<J1 f. 

'I' ll" (rt:qllc,,,'.,· "j I h,' I"i"rophol)(' hUllli"t'r i~ tflOI! "yl'le~ 
"i.IIIII ±i)"~. 

Power Supply: V.tlIT :-l",I; , Ir .. · <'cll~ for II,.. <I-c 1I1<':"1Ire_ 
,,,elll' ,,,,,I f, ... ,Irh'h,,; II,,~ "';"rol)hvIIC I"""",," "re '''1'' 
vli~" 1 willo Ihe T.-,·o; 1\51",\ l ,llIAlalll .... Uri,11«' ",,,1 'I"'~ 
jor lioN)} i" IJfo1"itl''1.I:H th" [Ol! of tI,e ",.In lie!. 

' rI,f' Tn'o: H:.'>iI _I'1 tJ .• ~ill"lOT-A:<lI ,litier d".'"ril,."l I)) II ... 
lIeXI 1)"~(!;~ "bo ,1('."!.!tll'1.l to Ilt, ill[" 11,.., 1",I["r.\· f'Olll _ 
1,: lrtl,lrUI nlld l,r'''' i,I. · ;1"'r'::IO~~(1 a-I" "'II] .1." OIUlplH [,}r 
110;· I.ridee. 111 IO<I, li';<)1I il Im~ "" "'"jllili,,!' f" .. II...., ill d,.· 
( i "H'I', ",. pi ,,"ui t "II' I :1 11111 II I "r ,,{ ul her Ol'{''''" i IIg f.,,,. IIr.,.". 

'1'1,,· Iorid!.!I', wi~11 TYI'~ 1i:,II_I'1 O~.·ill", ..... _.\I"pl;fi ,'r 
;"'1II1l~1. b ''''"il;lI ,le ["I .I,e Tn'!; n:,tl_ \ I' . ~('(' "TIl'l' 11._[ 
11f.~"W . 

Eltternill G enerator: 1·,''' ,·i~j''lt I,a~ !"''CII IUlul<· f,.,. u~'''~ 
nil Ol:(lc" II~1 :':l' II(·r:,'or. :,!thouJ:Jo il~ "11.1',,,'11:""''' ~u 1/:1'''"1101 
,,,:11" i!lII"<"!U<~> ~O" "' "IT"r, Sllbj", · ~ Iu thi~ li,,,ib.iull. ~I,,· 
frl'1. ju,'"cy IIIIt ~' he \'Ill i.>,1 "\'l'r :. ",id Ol rnlll{(' fr"", :0 f,·" 
".",,1,·, to 10 kc. Ti,e l'fT,'('[ of :,:'-·II (.'r:lI(lr J:rf>und ""1':11';1 f""'" 
<'II" I~' r",I"",'\1 hy lI-i"J::' Tn'l: .;i" Tr,,"~rur"'\'r 1 ..... ",·( .. ·" 
I!l'lIf'r:l'or "",I ! ... i,l!!l·, C:-:,"t: ll"I!" !'i ), '1'1 ,,· n'a.li"J: "f [I,,· 
I":.i,, .ti,,1 is ill!l"'I~''''h'''' "f fn'<:llIe,wy. wl,il.., • Joe n'm!i,,!! 
(If lh\' 1..- ili"l. 1II11~~ I", '·, ... rl't'ted for {r(~Jll<''''::Y. Pro­
"i~,,,,, i,,: lII;')d{' fnr ",Mill!! ".~I(!rllill r ...... i~lfln';e if it is 
"'''''''''''' •. '' lu illl'rl'IOlHlllw r""J:e~ or t hese d;'-'I ~. 

Accessories Requ ired, II ",,, ! I dcvl,nlw<: Btl l..", .\I '"Io-! 
A, ,In' .{',·nll""l·,11 1,"1. "1'" illl'."""" II", ~ell ~ilil'il .\ . all ,,,"p!i­
I;('r j. rl" 'I)I"lI)clt.I.~1. (~, .. , T.·I'': liG!}.. " 1 1''''ill"",(­
,\I"l'lif;e •. ''''X[ IllIg".) 

Moun ting: Dt''''k '·.If,·kl,·-,i"i.h "It"";u " ,,, )) : .. "·III,,,"uleol 
in j, ~hic1,ll'1.l " '"Iml< ('nllllll'!. 

Oi ml!!nsions: \ \\-l(l\h l I:! ~ ,dl'plilt :!O lC l lo"II(I, u 1" ':! 
i"l'h"~, over-all. 

Net Weigh t: ;~ II :! I'''U'''!~ ,111,1",1;11<: I"ltt"ri,", 

650-A 
650-AP 

Impeda nce Bridge, w ith batte ries 
Impedance Bridge, w ith Type 6S0- P 1 

Oscillator-Amplifier. A-C O perated . FII.LY 

TEI.l.tJ 

$260 .00· 

4 10_00 
12.00 Brus h. Model A. Head Telephones . 

'W,th"", Ide"I"""" •. 1"" j""""li".: I"'ll"ri .. _", 
I' .'\TE:-I"]" XOTU'!-;, I "r '1' ... '," ".-,j). .\!' .,.~ :-<",~ .. 1' IO lid :!O. P"l'~ vi. 

72 GENERAL RADIO COMPANY 



.  

USES: Tilt' Tn'E (i.~tl-PI {).·will:tlOI'·Al1Iplifier 
i.i :1 u~('fll! l'om liin;llioll IInil designed 10 (it. 
inl0 thl: billie!'," t;omp:ll'lmCII L of t he T n -!'; 
Ilr)o-.\ Impcd:lIl«c Bridge. The Tn-E f>50- 1'>1 
opNa le:'l from t ill' a- I: P{)\\'cr li m! ;tllli proddes 
a \'a ~'uHm-tuho oscill:ltor op(!I'ali ng; at one 
kiiocn: il', a ::;oul'ec of !II' fnr I'(~isian (;c rneas­
uren~('ut. ... , allli IHl :lIn pli fler t.o be lI ~ed willt 
headphoJle,; or tm cxf(~ l'Il al :I-e galvDnometer 
:IS t i l(: 1)l'id l!:c delE'ero!'. 

T Il(' TrI'~; (i;jO-p I is not limited to opcr:t Lion 
\\"ilh the '1' \, \, \.: 650-.-\ r\l'idg;c a nd Ctl ll he used 
:(!'! :t \'ompac·t, o;«' il lalor-n ml)[ifiC' l" combin:tl ion 
with olher hridge systems. 

DESCRIPTION: The VHl'\Ill Il1- tll bc oscillator, 
a m plifier. ami red ,ili(;\' for jllllvid in g ti ll ' (110 
:\1"(' al l moun terl in a (:ompaet, meuL.i ca binet 
wilh a lop contl'lll panel which rl'plaees \,he 
\\"ood" 11 (,o"f'r nUrln:,II\, u",ed 011 tim bailon' 
eOlllp:utmf'111 of (he T~'I'~: li,c,O-,\ , The con1I'~1 
P:lllel h:I :;:l ,,,wiLd, fu r i'eieeti ng: eit het, the d-c 
o r the !Inc-ki locycle Ollt pu t, aud :1. i3witch t,o 
sclect a flal a rnpli fier cliarade l'i:,t ic 01' n l'!r 
;;pOII.-:O l Ulled to 01)(' kilo('Y(' ie_ HOI h Lim ():,(:il ­
latol' output and t l1(' ampliti cr ~:l in (-11lI be 
\'a ried hy p:l lI l'i('OIlI.roJ..s, 

fEATURES:+- ,\-( ' Opl'l',l1iun of T n' ,,: (i50- P I 

BRIDGES 

TYPE 650-Pl 
OSCILLATOR­

AMPLIFIER 

t:umpldel,\' dispense.,; wit,lt III:t'd foJ' llai INil',; 
fo r :d l l:lbor:lt,oI"V me:l!:lun:tllcn t,., on '1'1'1' 1': 
(j50-..\ Bridf4e, ' 
+- D-C o ul;plI t is (;onsidel':lhly higher HI:11l the 
(i volt;; normally !wo\-ided from ha l.l cric:< . 
Th lls. when t he "clf-C()lI laincd !!ah-anomct(' 1' 
is u':ied. l.he scn:-iit.i\-it.y of the bridge for high('\' 
\'csi,<: la!lce valucs it,! gre:lll_v incl'cai'ed . 
.. Oseil1 :tJ~)r frNpH:J)c:y i.') wilhin 170 of rtom­
in:ll frCC lll l' llt;.\' af ler w:ln n -u p pet·intls. Ihw; 
minim i;r,ill~ errors in 1) :lnd Q mca,-;I It'Clllentl! 
c,w;oi('d hy tlt:pcndcllcc of dial cnlihr:!tiu lI ,-; on 
fn!IIUcncy , 
+ Ol lt put of ol!eillator i1:i ~rca1t>r nnd di :-;I,incli,\' 
purer th:lIl the out.pUI of t.he hr idge hummer 
whi ch it l'l ~ pl:u;es . 
.. ()sc· ill aior out,put is ;\djw';l able_ This fc:a l un: 
i;; especially valufl hle whell measuri ng il'on­
{lured induclors at low flux densit ies approach­
ing inil inl perm ea hili t:'o" 
+- Shi elded t.mn.-;fOl'mcr 1)(:1 WCCII oscill:ltor :'Ind 
hrid g:e reduces ~t,ray c:apacilanee errors n~J I'· 
mallr cncoll nt.cn.:d with cx lern :ll oscill :ttor,-; !n 
vill lleS comp:.I1'a hlc \\'ilh tho:';.c from the 111-
ternal ll1unmer, 
+ TYP I~ 0;')0-1'1 cn n he llsed sepa rately ;t . ., 

o$(:i ll ator tl nd ;1I11 plifim or suun:(! of d e for 
other nppl iC'!1I iom;. 

SPECifiCATIONS 

Osci l lator: 
Fr"'!,I(·I"'." - 1 kc ± I' i, 
Il :'r"'l",i,'~-Ic,,~ Ih"u ·1' ;, "I full uUlp,,~, 
Op'·rt -<"irj·uit \',}II ;,!;.- - "ul1l i"""""I," ,,,ljll,.I:.!,I(· "pin 

Il1:1XllllUllL of III II> 15 \"011 ,., 
I "t~'r"al I ,t\p,~lal"~' - :!OI)O "hl"~_ 
Ibm) I.(:\"i~l- 15 ,.,,-, 

Amplifier: 
ro1t,II:c (;,tiu - r\mtilL'mu~l.r a'IiIl",I,d,I" 'II' I " 'Ibvu~ 

·15,11> ("'iLll al't'r:.'I,t!: ]"''' '!pI>OllU' ) _ 
Splp"LiI-il,1' - ''I'V!'OXllll:ltP],'- Iii rlh :tH';ll"a,io" to 

~ec(>"d ]mrlllUllil: wh~1l lUlled to I ke, 
IIlIlll 1.1·,·,.,t - itllllul il.tc. 

D-C Outpu t: 
0l,f>Il-rin'III' , -" II :tl!~' - I~() ",>lI f.. !\p(,rQ,~io";llC]~-_ 

Intern"t Hc~bl"'\"'~ - 2:~ ,IH II I lJh",,~_ 

650-Pl I Oscillator-Amplifier , 
Brush , Model A, Head Telephones , 
l'A'n:NT !\OT1CE, ".~~ NI'lI ... '" ,,,, .I 20, l "~C~ , .j, 

)l:tx;"'ulfl ("Ien'''t - Ii 11"1, 110 ",tj U..; I IIIC"! 1"''''' id,;<I. 
('"" be ~hort-dl'(-llitl'd wi thou I r1all"flgo, 

Illlill L <:I'cI-],·,'i;; Ihu" 100 "'" no loa'\. 
Power Supply: lUi) to 12.') (ur 210 In 2:;0) \',,11 ,';.51) (u 
liO \·,,·,-h:,s. 
Power Inpu t: III ",,,IllS, 
Vacuum Tu bes: {<Ill " 'lpplil'oI 1. 

J-()]IG :! - H ... q ;, _(; '\' 
AccesSories Suppl ied: ('"llIW.'I.or lor II'''' hNW'· ... " 
,),';\'itl"lur-""'l!liti<;r alld hri,!:,(p, IlTld JillO curd, 
Accessories Recom m end ed: Ilcarl tc!Clllr(" .. :~ .)r ~l-e 
')ull!lL! !Il('!(!r for II$(! wit h allll,Jjficr 0" ,,-t; "'''':,~ur'''l"en(,; . 

D imensions: ('"blm'~ - lU I ~ x 21 t x I;~ _j' i, ... !.c..;_ 
l',IIlf>! - I:! x as s illd,~, 
Net Weight: ~1 pou"d.'$, 

HOC US 

T El.LO 

/ ',i.,,, 

$150.00 
12.00 
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BRIDGES 

TYPE 1611-A CAPACITANCE TEST BRIDGE 

USES: T Ill' Tn' I': 1Ii11-.\ l':Lp:LI·ilam·(' T e,,[. 
Brid).!:c I:;: d(·.'i igned fur I;U-(>~'dl' C'apat'it,:lIwe 
:lHd di .... !<ip:lti()11 f:l elor nle:\.SIlI'(,!1lCllt . ., ()vm 
" ('1'," wide r:Llll!C':' . ]j is :-< \Litnhle rill' In \ lol"ut!ll"Y 
or ~hol' tesli ll l! or :11 1 ki llJ~ of p:1per and Iui('a 
\';II':U' jltll'S, a ::: \1'1,11 :1."; p lll:iri zC'd ('II'I'fnlly!ic 
(·a ]):I ('i tI H'''. 1\ :LI".) 1llf'f'1 ;<. lht- rC1!Uin'11lI' 1l1 S of 

111(' l'ic\\·trit ]JtlW('l" illllll"il'," fill" shup tes t ing 
or inslliatllt', .... pnl't i('n1arly for mcasu rcnWllI (J f 

Ili . .,..~ iputio!l b ('[Oj' " I" bll"hi ngs. ill,.:ubLflr>'. the 
in"'llllliun uf t r:ln .... fol"llU'r,.:. nlt:llill/! In:I I'hill­
(-1'\' :mel e: d,Ie", 11 (;:111 1)(' IL,,{·d in .... 111'11 tnt'a&-
111:"nwllb C"P Il wlll' l'e th el'(' :Ire Hdj,w(:nl~ biiS 

pllll'llt iah< nf f<P,'('nd t. l!o u';:l ud \'nll " . 
F UI" tb(' wire and I'ahle m :trlll faclun:l" . Ibis 

h ridge o)YCI";; :1 CQll vC' l1irllt. :lnd rapid nU'llll~ 
for loc::di ny; hreaks in I,;thk und for l:dulI '­
:dory :Ind pl"HtillctilllJ 1t"~I~ of di .~'iipalion 
fal'\or i"l nd CUP:II'il:11l("t' 1m nil kinds of (·:tlll e, 

T ill:.' ("OlllnHlIlie:llio ll s indll$l.n" will lind il 
usefnl noi. ollly for I·Ollt.inl: t:q)acituwc ,111(\ 

dissip:ltioll f:1<:l.ol' I ~,.;t" Ull (~lJmpunell( ('11 plIC­
itor . .,; hilt :dso fur (·Il(i'~·k i ng l:apnCiHllte(! to 
~rol!lld ol" tnlll.iformcr windings, s hi('kb, ami 
tirt uit elements, 

DESCRIPTION: Tltl' circuit lI"cd is the !':crie.-;­
rt.',·;is \ante c:',pacitam:c uricig{!. One rali(1 :' 1"111 

i" cUlllinuoll.-jly \'ariable aml (':llibrall'd 10 

n'ad d il"I'Cl ly in 1':lpM'itallC'(!, '1'11(' othcr 1':llio 
arlll i .... "arial,le in dCl":ldc Sl ('p."; and :;ern,:,.; :l .~ 
:1 l1\Ultipl ier j"t)t" thl' dir('i'l-n':tdil1)!; dial. TI ll" 
\' ,ll"i fl lilc 1"1'.-; i.";l "I":; ill .iNics with Ille ;;larlll:ln) 
I·:tp:leitol" ... :11"1 ' t;a lil ,r:lIl-'d din'(·tly in di""ip:l­
li,m f:1CI ' )1". 

I )nJ\' i"io ll i,; made f, It" ('1\11 " (' 1\ it 'll I Iy ,I ppl.\· i II).!. 
al l extern:11 d-(' pola,.ii'.ill~ \' Olt :I~O 10 IllI" 
cap:.tl"ilor und('1" 1('....:1. 

,\ \·i .. m,,1 lud l indicator is Il....:(·d. eon.';;"lin}! 
of it 1.11 ned allll ,I ilif'r :Ind :1/1 ('1("1'1 n Ill-r:t." 1111 II'. 
TI1(' C' i 1"('11il is ,,0 ,1l'.-<i!!IlI·,1 th:l\' m:txilllllnl 
$('nsili \·jt \· i.~ oblai llt.,d al h:ti:lr1(·p. wiih )"(.­
Ihlt ·l·t! .-<";)...;i, i\"i l\" off h;d:I1H'P, Tlti :-: :I1T;l1l!!, ·-

1111"11 1 ~I"t:a lly f:t;,;lil:II(',-; Llle t)t'tl'l'I llil1;1linn 'of 
ih(l h:dant.:l! pllint. Tltf' dC!I:I'rt)!" .".ql\·m ('lin 
h() m:lde lirw:l1" :lllll more ,,-u i1:thle for limil 
(·" tin,!!; by t.:Il:tllging IJIlI' 111 11f', 

.\ pllrt nhll' 11l)!)!:lj!('-iYPl' (;a l"l".\'in~ t"a"-I' 
hOII.';p,", ihl' eOlnpk'le ill,.-tnllllt· III, 

FEATURES: ~ \rill Ilw:,,,mt' ;In.\" l'ap:witL'I' I1p 
lo 11.000 Illi('l"ufal"ads. T h(' rc is no (ixl'd lo\,'c l' 
l imi t. T he r:m,!!;!' ('X l ends d(lWll !o wrll. 
.... H et lllir!',.; lIn ;Ll'I"e,~"' )l"ic,,-n':HI.\· fur opera ­
tion \\"1lt'1l t..:011r I('(:tcd Ii) power line, 

+- Yi.-<II:11 null iudi c::ttor i.s an ad\'a ulap;e in 
nui:<.\" lu('al ions, 
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.. Dl'\N:l or sen",iti\-il\' inerca,-;es lIS httlant;c 
poi n t i .... a pproached . ~vhidl greatly si mpliflc.-; 
pro('('s.-; of loeatinv; kdancc. 
+- lj:-:(. uf 10\\' l est \'Oh:l;:!;f' rc"ul t . ..; in (·ons ider­
able :;.n· in v; in (;O"L over' equipment, Opcl':~ting 
a l licyend ki IO\·olls. Testli have proved th:1.1 
ci.lp;u>it;lIw(' and di ''':<ip:ll inti [ador dn not 

BRIDGES 

depend upon \'oltage if no cornna Ol'curs . 
.. . \ 'lodenl1o ( ~xlcrn:,1 c lcctro:-:l atll: flelds do 
nOl :IlTed:. n ·.'5ult :<. sinl 'l' tOlllwl"tiOIl Lo "('11-
('mlor ca ll he r('w'l'sed and lhc oblic;\'C'd 
l'('.'mlIS a \·c l·<I:.:;cd . 
.. ;\ d-e pohu'jzillg: \'Ollagf' I'an Ill" inlrod\l ('pd 
f"om :lll ('xt ('rn:1I d-c .'ioun·c· , 

SPECIFICATIONS 

Capacitance Range : II tv II.I)I~) 1'(, "''''er(!d h.\" .... ;~I'l 
umltil,l ic·r Sl!~J>.~ ,mel ,til :ll'I'roxi"I'Hely 1 0J.:.'l.rith",i~. dirc·l:(.. 
r~'"din~ di,,1. 
Dissipat ion-F3ctor Range: 0 to liU"~ (: ' l GO , 'y,· I<"l<) .. ~ 
, Iial l""'ill~ " 11(·,, 1,· ,·I",,., ... l.eri,,I;1: "l>vr"xi,,,,,U'ly I"I!­
'"'ilhl"i,' ",,,',,rs If". r;\"~I' III', :ll)"; ... \" 'L< ldi ti<mnl r:1I11::~ 
(If ;\(f'~ ,.,,,, I.e ,uld,'(l h.l· " Ila"" 1 <\\'il("h. 
Capacitance Accuracy: ±( I "~ + 1 1'",0 OVl'r L11l' elllire 
I'n1l).(t' Hf lI,e hridge. 
D issipa tion Factor Accuracy: ±(::!'; flf 'Ii"l r ... " ,lilll: 

I' + O.tIS"·c (Ib._ipn!i,,,, f;w l".). I~,w"r F,,"l(J' = J = . 
v l + IJ' 

",h,'r,· /) = .t; .",~ ip"ti"," fa t wr. Beluw 100 "'I'f. the ,O('C \I ­
Tll<'.1 i~ li"oi'<.~1 10.1 tic ... 11,!,·re"..-i,,!; ""u.< iliviL.\· nf h,,1.1Iltt. 
Sen sitivity; 'rI,(, i"(' u~i'il'il .\· i< ~ .. d, ,.I",,, "".1' I·:ll.:l;·iti!"~" 
in Ih~ "'"1(" lUll "'J.,j tu 10.000 I'f 1:,<11 Iw ]"11,..",,, ... 1 l·u " 
I;uri~i"" .,j "I l~"._, t).l r~. 
Tempera t ure arid Humid ity Effects: The rl:;tdi,,~~ of 
the vridl(r- :on' \1II"1T,,,·tr-tl h." tell'l><,ralllrt' ",,,I I,u",idit .,· 
,·",.j"'i,)U ~ V'-(!I' 'ho: r'·'''!te o( rVVII' "o,,,[ili():l~ norl<\[dly 
clwo'mt"rt ... 1 ((;",0 F H) 'J[o~ F. (I ' V \)0"'(, 1111 1. 
A·C Voltage App lied to Capacitance under T est : 
T he ,·"II "l:!" ~ i"'ljrl!c&",~ 1 <1:, the ,,,,k,,vlY" c:,pa l'i,!!,,, '" 
\·"ri .:~ i re"" " ,,, :,xi,,,, ,,,, IIf "1'1}r<)~ill'''I.-I.'· I::!;j "olL" at 
1,1() ",,,,i '" 1,·-.< Ih'IIl :\ ""It< "t IU,II{IO ",f. The dn'Hit i ~ 
,..., :ormlll!.t ... 1 Ih", " 1,,:o~il''''II' uf 0" ... '· ... II.:\lIII'Cre "f 
r{'ni'lin' ]"'\l',~r i._ .! .. ti l',·re,1 ,,' Il,~ " ""Ip!~. 

Externa l Fields: F"r l'u.~h;lIJ; 1t'~Ii"I!. Ih,' lid( l ~ ""lIall .,· 
e"~<>",,t('ri>(1 ill ~h"p ",,,t hhnr:olnr.,· . e,'e" up tv 1\C\'er:d 
tl'I)\I .• "",l \'"h ~ . ... ill "'" aff""'1 the ae,·ura,·y. l-',lr 1111':\_ 
"rCII'{' ''t ~ ii, l( ... alio,,~ wlwre the on'rl'l'ad I'i.I' :ot(I'.il lire 
'·,·r.I f, i~l l. I)", ""k'"""!1 ~Iwuld 1,1.' ~ hio:ld{'( l . 
Potari~ing Voltage; T('rI"i,,:ol~ ,,,'I! prul'itle! l (or ev'" 
,,,,,·,illl!: "" ""{('r,,"l d-<: 1 ... I:"'i?illl': '·oltag(·. The "",,,iIIlU'" 
I'UII,,!(,· ! ":ot ~I ,,,"ld )k' illlprf' .... , ..... t i ~ .')IMI ,· .. It •. 

{)II" nr 'he !"n"i"" t ~ is I!:I'OIJluk..-t "" 1),,;1 :lIIy :t-f' op!'r-

1611-A Capacitance Tes t Bridge . 

:lted ]>v"'c:r ~\lPJ)!.I· with .:r"'lmkd hUIj'lIt ,·,,11 h,· u sc:,l. 
T he t~rl"in,,1 l·HI>: ... itmw,,~ '!( the I",w"r ~1I1'1.ly do " .. I 
"lTeet the hridge "ircuiL 
Power Supply Volt3ge: 10:. 10 1~5 (or ~IU lO :!:jO) 
I'ol! ~. GO !'.I'eles. 
Power Input: 15 "'all~. 
Accessories Supp l ied; Line (lOIl"l,,·tnr corcl, 
Mounting: l'orl,,],le ":ll'r.,·i,,~ ,." .... (If I"I!~"':(!-In)(' I:VII' 
«.ruell",,, C" .'<C , .~ ""''''' pINeI.,· ~hi.·I'] ~'] t ... i" ~\lr<' I,,,, .. ),,,,, 
froll' declr .. ",:!.tl,· pickuli. 
Vacuum Tu bes; OIlC 'm{'h fiX.:;'( :'1' , I\SJI. :",,1 HtJ.~. ,\ 11 
'ire "lipplied, 
Net Weight: 3()i,!! 1""IIId ~. 
Dimensio ns: (Wi<llh ' I . I I~ ~ (d"l'th J I' i x ( ll"il;h l.) I " 
inf'he,;. ov(!r_all. ineludilll! <;vn'r al ~ ,l h""dlc~. 

f.ichcm"tie diaJ.:rllln of the '1'1'1'1: llill-_~ en""(!i!,,,,,'" T e._1 
Jlrid;::c. GI'"cmtor "",I ,1"" '>"lor ~vII" .. ,,· 'iv"~ :tr(' imer­
d':"'w~d hy the ~ lI'i!"hi"" ".I,e" I.l,r J.ri,lgc i~ n,IllI to 

!l\1::lilllre caIHli'it:mcc~ I;r ~'tl.Cr ~han 1 ",f. 

I', i,.· 

l'(Jl!U~! $440.00 

TYPE 740-B CAPACITANCE TEST BRIDGE 

USES: Tlte TYPE 7-10-13 Cn pacit:ulCC T e:;L 
fi l'iti!!c Ii; a UO-c.\'(·lc c'lpneilnlH'C a nd di";''ii p;L~ 
lioll fUf·lOt· hl'iilg(' fot' 11";(' in hot h b l,oraLOI'Y 
amI prodtldion IQi<ti lig of p~,pel'. mie:!. lind 
elc('ll'Olytil' c:lp:wi lol'1';. Th~ c:lp:wi ior Ill:U)U­
f : 1(:I I1I'\'I' COIn n ."'!' it fo r prodm· t ion lc"t :s. the 
(!:lpaeitol' U:<CI' fo r accepta nl'C ie~ts. rl i.'; pm ­
Ikubl'l,r 11:<cf111 in t~:<liu~ polarized elec­
t.rQlyt.i c capacitors hCl:allst~ the test c:ondi­
t.ions appI'f)ximate tIlt: n(JI'nlal operat ing co n­
d itions of li se. 

DESCRIPTION: The circuit Il st~d in litis ins Lrll-

IIIcnL ii< (,hat. of:. ;;el'ies-rc:<i. .. t :uwe capacitallcc 
bridJ.\e. It' i., " imilllr 10 I lt t: c:ap:u'i t:IlI('(: po rt iOll 
of [hI' T ~'I'I ': li'-JO-. \ Imp!)! b 11 eC' Brid,!!;e, hll I,. 
adapled ro t' (jO-e.vel1.1 ti:<c. One !':Ilio ,Hill i:-; 
varia l, ln in decade . .,leps, amI 11 1f' 1,11 11'1' is 
conlinnoll;;ly variahle Hnd c;tlihmted directly 
in cllpacilanee. 

The Tnt: 74.0-3 C:1pacitnncc Test Brid:.:;e 
is ,'\ si m pler ins l l'U!H(,Il! Ih:ltl dIP Tn'I': l( iI 1-. \ , 
dcst:ribed :1\)0\'0. wit h :1 " m a liN ('a p:H:itnll('C 
mug(}. ;tnd bcking some of t he l'eatllt·cs of lite 
bi ter instrument" 
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FEATURES: +- .\ 1C':l:<U I'CS tlte di rect c;tp:lci­
l:lIIe(' o f IIIIYfOlllld('r/ cfql<u' il uns. 

~ , 'i .. <lIa l nll ll indicator makes the hridge uSC­
fu l for produdinn IC::11 iug in noi~y loc;l t ion~. 

+- :-}i m ple 10 0l)(' ra le. 
• :'\41 1'111 :11 upl'r;Hillg t>ollliilions C:lIl he repro­
lllll'ed when t e:ii ill~ polarized elect rol,nic 

C:1J)ac il ur" by Its iu/.; a d -c pulari zing \'ult !lgc. 
T he:v-c m h :\ j.(l imprcs. ... Ctl uy t he h ridgl' il3eif 
is sm:lll :lIu l "i rnil ia le . ..; l he ri pple m;u;J lly ell­
cO\lIl tcn ..... \ in 1>o\\'cr-";II 11pl.\' liltr' r.s. 
+- .\de~W:l l t· prolcetil)ll is ulTn rclcd h,v t he 
cuv(,l'('d C:l lS( ' . lind sma ll :dze and Ii~h t wt'i/.!hr 
make il, po.s.'ii hlc to mm'C l ilt' ill ": \ rUIl H.!IIL 
easily and sel, it lip whcn!\'CI' Il ei:CSSlr y . 

SPECIFICATIONS 

Ca pac i ta nce Ra nge: 1) 1'1,( IQ 11011 ,,( in l!<Jven r:I "~e.:!. 
('ftl,,',f'; l ;l'WC \'alllf'>l :or!' r.'"d diTe..,t l~' fmlll :L IOI1~ritl!mie 
' Ibl :uLd IlLLLlti l, hl'l' swh.-h , 
Ca pae i t~ nce Acc uracy: W ith in ± ! '1, O,'i,r l lLe IllnilL 
tl{;":l\lc ( 1 to II ) of the C,\I'A( TI'A ~t.'E (Ii :ll for:lll 
1>I \l11;1)lier l<Puill~'" <"):""I't ,t)l~i l , Wilhill ± I .t/'(' or 
±,,\ I'l'f. whi" hl1\'t'I' i", 110\' lilrj(c r, Oll 11. .., ,()l~ l l nlU hi pl i ~r 
'In II,c ""'; .. d.",,,, I,, "f 110.., ( ' \ 1',\ 1 ' 1'1' ''\ 1\"C 'E d inl. lklo,,", 
I IMIIJJ<i I I ,,! crr .. r I: rn, IIL:lII ," it"'rc,,.se~ 10 =:; ""i tic> zero L~ 
:lI,]·r'''.1I>I,<,<I, 
Oiss;plI tion F tlc to r Range: I I , .... 50"~ i" ~wn ,nn:::" .... 
l)i,.,~ill"liv" r,.""}f \'nl"".~ :l1V (,,:ttl dire"'lly {ro.u .111 "'U· 
II:T:I\,...I ~";llc .",,1 1IIILilil.Ii.'T .~\\ ,,,,h. 
Dissipa t ion Factor Accu racy : \\' itl,iu :i:1.;;"'~ olf fnll­
&c:l!t.' rNuli,,1t ru, "II '·Ull: .. :ila,U'f' 1"lIhipli..,r~ exc"' JI' .0001. 

0" th" .0I~ ' 1 ""1""';'"'''''' IIIUlli,>li.' r" ~,)f'n.""lion "I O.3("~ 
s l,'mld I", ,." 1.,,: ... ,, ... 1 1m", th .. di.·..j,,,.d .... ,, (:1<'101" d i,,1 
rc:"lilll!. \\,1,.." .hi, " .... t,~,lito" i1 "mrie ,10.., a('("um"), i~ 

Wilhi" ± :..> ll id~i"",, fin 110" x l Inultipl;"r "IIId within :i: l 
el i"i,inn un II", x m on" hir>li~t. 
Voltage Applied to Unk nown: Thl' "Ol la jl'(! ;ml'r(;&;C(1 
:l..,r"'~ thl! nnku,,'A''' l"T",i,,;\I~ '·ari~,. ronli" lIulI .• ly will. 
the "ritl~e ~!'lIi"J:, ""t ,'I'TY ~"'llll ":I1" .... i':"'..,~." in rio.' 
10\\" ."1 rUllIo!'!, I I,i. , ' •• It",I;l' i", 1I]'l'r •• xill,,,,,,ly ~,; "toh~, a rKl 
it ,1!'<'r"'I1!0:~ with ill,·rl>:I .• iuJ,l C"V' ... il:""'.,, <0 I h ,, ~ lit 100 J<f 
it i", :l1.pro.!:i",,,t.,,,· .. ,,,-, ",lit. 

Polar iz ing Vo ltage : Tl'rmill:o l ~ rUT <'Of1l ' l"<: ting :l doC 
poIarisill): \'"II "J,I~ ,.r" pru,-ide<i on II", I'uncl. 

7 '/11'" 

740-8 Capacitanee Test Bridge , , 

Powe r S upply: H~; III \:!;j ("r :! I IJ tIl 2.w) ,"ult!!, flO ..,ydCl!. 
'I' ll" 1)"""'f i" !lllt ii I.i W""~ 

Control s: C" I'"dla" "e ,Ib l nnd mul lis.lic r, d i." il ",t iQU 
f.1 rLOr ",u" trol : .. ,d " .uhi l.lillr, ~l',,~iti,.jl." (V" IT"!. 
Accessor ies S upplied: .. \ li ne ..,OUllel:tor eunl a nd ~'H' n' 
fu,.ruo. 
Vacuum Tu bes : 0,,0,) t'1It'h tlX.it:" T /G , n.!i, 6 1::,1 : 11 11 [I TO 

.sul ... lii~ 1 wilh tllf" hri,I!,:.:, 

Mou nt ing : I'ynn"!!' ,,:ur,"jll l\': I'tI!:IC, of "irl.l:tne-IuJ:J:: :lj!:e 
COIl- trnct;"", 

Dimen s ions: ( i..c" li: lh ) 11'1 x ("'idlh) 15 JI (!'f'i~.t) 9}.j' 
indlf'.3. over_:l Il , jndwlin.IJ. """n :lnel h",,,II~'~. 

Net Weig h t: 1~1'''''und~. 

,',-,,; .. 
, , .. , , , , " lI :\.IJ El. $230.00 
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TYPE 667-A INDUCTANCE BRIDGE 
USES: Thi~ hridgl' i~ de .. igm:t l fll r :lccuralcl~' 
mC>l ,.:uriug I he audio-frequency imiucl:ulI;c of 
1<mall ~'nil:-: , whieh h:)\,c :\ low valut! of :-;i()[',agc 
fal: l0r. Q, at audio-frcqucncic .... Jt, is 1L~('d by 
lIIa l l\' eoil :HIlI fI !ceivcr ll)anu fa ct.Ul'cr ... ful' :111 
:llldi;>-frcql\C'IICY mcasu l'cmcnl s 011 t he 1,lIning 
cuil ... for milia receive!'s. It, is a l!<u Cllp:lhle of 
mcm.:mi u,g: higher values of intilictancc (up 1.0 
I IlI'lH',\') and heBe/! can be lIl<eti as a ~clI (! I'nl ­
pmpu'Sc induClatltC hridge. When con nected 
:I." a Campbel l mutuHI indll ctmlt'c bridgt·, it. 
~'all be 1L1<f'd Iu mCm!lln~ mutua) illdu('t:LIlCC in 
It'nll:< uf the iulcl'llal :-;h:tnriard. Terminal .. arc 
providl:d so {iI:11 Lhc bridg(' can he t'un ncctctl 
a .... :~ rcsunallM' bridge fol' ";lIeh mC:l:mrClllcnts 
a ,.; the nllio of n-e to d-c 1'C::i i 6t:U lC·t~. The d-c 
I'C:li"tallcc ('all he dctcrmi ned by using :\ 
Im ll!'ry :lnd ~alvanomNN in place of the 
u"u:d a-c gC'm:ralor tlml d etec tor. 

DESCRI PTION: T he TnE lit.i7-A Inductance 
Bridj..,rc i..; :1 t:OIwcni iona l impt.'l:in.n ce bridge 
,.;pe('ilically dp,.;ign{'{1 for illducltllu:c me:L:iure­
mOIl IS. The IlCCC$try Jc..;ign fcruUI'e:l to 
(·Iim illil le l'c:iidual sources of 1:1TOl' aud to make 
the hrid~c direct reading have bcen ill(;OI'­

por:lipd. T he \'ari:lble rC:li~tQrs in both the 

st,:Uldnrd :wel the 1I1lk ll \lWil arms arc induct­
tUIC() compcnS!lll:d , idclltic:.tl ill c(JlI.sL l'uct ion 
with ' I'YPI-: OilS CfJlnpCllj;;:.tl.cd Dccadc-l{osi:li.­
aJ'l ce { i llits. 

The \'a ri ahle illciuctol', L p1 ill8('l'il:s wit h IIII' 
unk nown makes it. po . ..:..,iblc to ohlHill a. fina l 
induct.mce bal:111 ce independent. of the rL­
sisli \'e btl laltce of I.he hridW:. The s tUllci:1I1 1 
indllCtol' is WOUIlI! on t\ ceramic lOl'oid:.d form 
in orde r to minimize m<1J.!;llctic coupling wiih 
th(l v:l riuhl~ indudor. Tilt, switch, K , i..; used 
when Lhe bridge i ~ connectcd :u; :l r{!!;OUancc 
bridge, 

FEATU RES: +- H igh accuracy (within 0 .1 ,uh ) 
for I he m('aSlll'cmcn t. of :-,;Itlall inJnCilLllt.'CS L.,. 
olle of the oll tsL:lIlJing fe:~lul·C .. , oll.his hridgt:. 
+- £ ITOI'lj introduced II)' a ~Iidillg-zero !Jalalll'l' 
:tllli I he \'a riat iOIl of indliclalll:(: wiLh scttin,l! 
IIf t he decade n_'S.istors ha.\-c IX' cll climinatt·d . 
TIlII$., indllctance ... uf :\ few microlielll'."s ca ll 
be m C;L"Ul'l.'<l e:ls il." and accllmtcly. 
+- An internaJ st:UHI:UU j~ prodded for eOIl­
v(!nicnec, hut. term inals 3l'e :wai l::lble for ex­
t.ernal st.amb ll l:" whcn neces:;:u'Y to cxtl)lld 
Lbc mlll;C uf the hridge. ¥ 

GENERAL RADIO COMPANY 77 



.  

BRIDGES 

S PECIFIC A TIONS 

Range: j "<.hwwn,"<.:, 0. 1 ,ujcrol"mr.,- 10"1 I J"~ llr.\ · . 1'1,(­
!':In),!c {'"'' be e.~I{,IHIe<1 h,\' lI~inl!: '1'1"1'1> llH:i :<;13t1d~nl 
IlIdU<'lors ., ~ f'xr~l'lInl l-Inutl:\rds. \Vhe" thl) j"ll'rn,,1 
.~!.1lldrmJ j" USl'u. lile brid~() will Iml'''K"c for ,;wr~L:<: 
f,l(~to,. ~ l...,tw\:.)11 O.Uu ",.,tI julin; ! .,· :'1 ! kc. 

Accuracy : 1r"1\ ... ,~""". ±(U - :r:'-~ + 11,1 ph) , 'I' ll" "'"1""';-
1;""'.-. :"'r(»;~ the I'~n{:-;OWN t"rmin"l~ is "hout HO JJ.}Jf. 

Th;,. o::,p",.j\:l lU'<1 will i"':a·" .... · I he "'l'I'~lI r",1 \';.I"c of IIlrlo:<' 
Imh~<':!Qr~ fr:i~tiona ll,\ ' h." 11"1 amount ,,/J.r;. ;\t 1 kc and 
I II 1hr. irwrrm"'ll;;o. n.:II" 1 . 
F requency Range: All ,',lIihmtioli "djustl(ll·"t~arc IIl:ldc 
~t n frcqucr"',I" uf 1 kr. TI", hrid~c .':on I..., u~,!(1 a t all~' 
fr~~~Ul'''''Y I....." ,,,"(',,n tJ(lI·.\'!·re.~ "nrl 1() k ilo'·.I'<·I{>~. hUI ~I'rOr~ 
"e~ l,lTi"l! i,·om ~lrB )' r.~II~,rit",,~~ i"rr(',,~e wi th fre'l1!clw;1". 
'\'J"'I! br~<l ,"alues uf inuu,· l""Cil arc ",c".~ur<'d with 
cxt~'rr "d "la"dard., . tl", (te'lU(·"c.'· ~I,(,uld he 10\\"",.NI 1<1 

",.Hid n'''''''''''''''' I'ff('I"I.<. 
Standards; T),,· .• T.1ud:.",d illd"l"tor i. " ]-,,,jlJihcnr.'· 
turuill ""uu,,,.! u" " "·er,,,,,ie funl). Hl',i~,,,ncc k,I:,,,,,,, uf 
II'l·]'ri<l;:c is ,,,,,,ll' 1'.1· "''''''' ~ "f il"I'I<"U"'N .. ~"01"!"·11"-11ed 
r('.~i' l'!I"". 

Mounting: ThQ l)l ·id~c i ~ ~u J!pli' .. d in:' ~hiQ I'k'd ~"Ij i""t. 

Accessories Requ ired: O~ei ll"lor. :u"llliti('r, a n, 1 head 
telcl, I".!Ucs. "1'1·"': 1211-'\ Os<·j\J,,'u r (~-C 1>"',1:,' 111 > :tlld 
T n'f: I:!:!I_ B .\u'I,liiiN :,,,,1 :\",,11 J)l'(.wtl"lr (~,,~ J"IIN !It.<) 
",.(. "N'nU\rnelU[~"[. 

Accessories Supplied: Twu T \, ' ~: :!7·1_:-';( - ;,1,i"I,I,o(l 
( ·""""dur" 
Dimensions: ( r.l''' lIlio ) 17 1f x ("id,I, ) 11;., ( 1,/·i~ll1 ) !.I' :i 
,,,,·I,l'." uI'<'r-all. 

667- A Indu cta nce Bridge 

USES: Tlte '.1' \"1'1': ltiI2-;\ H-F Capal"iI.;HWI' 
::\rctcl" is a lle\·ic:~ for eOI1\·cllicn lly mea,.;uring 
c:~ pa t' iI;H\t·(':l 1Ip III IZOO iJJ.lt' al 1 1J)cgat;ydc. 
11 ('an al,.,o 1)1' u:;ed for comp:11'ing thc lo.').<;ei' in 
di£'kctrit' :;a lllpic.s. 

With I he addition of :~ f.'imple test jig, t.he 
Capacitance :' lctcl" ii') e:lsi ly adapt.r:d for t he 
rallid mca~lln;'l11{'lIl I)f (':IIIH('it.j]",; ill prtu!llC'­
I ion. \\' ilh l C~( c:cllf:, il . Illls hccil II:ied in 

" ril;. 

$450.00 

TYPE 1612 
R- F 

CAPACITANCE 

METER 

low- Ran ge Mod el Mea s ures 
Tube Socke t Ca pacita nce in 
a ccord a nc e w ith RTMA 

Specifi cation TR-ll1 , 

t;llclnictll Pt"I)cc.""'\": \(' ('l l mp:I!"e t.ll£' (;1)]'\('('111 1':1-
tIUII,., ()f i llg;\'(~dil!lll.'" in a prUI:e";,, with a 
slambrd l1!i xtu J'(~. 

The [O\\"-I':lI1g(' Illo,kl. Tn' I·, Hi 12-.\ L, is 
p:lrtif'ui:trly u"d\1 1 in nll:a"ll l' ing Ih e en]);)l' i­
Wlll't' 1l\?I \\·ef'll termi n:] \...; uf a \·:H,' lIUm-il!I)(~ 

Si)('kd ( ItT'\1.\ :;pel'i!iealion 'I'll-III ), .\dap­
tllr . ..; for Llll' 1111::1:';1II"Cll11: 1I1 :l1"f! H\·ililnhl(' :111([ 
;l1'C listed belo\\". 

78 GENERAL RADIO COMPAN Y 



DESCRIPTION: T IL(' prj lwipll' fir 1IIWI':HiOll is 
ill\l~tm\('d by Ihc rUlu·liollal til't'uit diav:mm 
helll\\". TIl<! main <;IelOl'lI l:; a 1'1' a ollt'-mc~':1cyclc 
olwilillio" :md a IlIc:ISlIl'illg circuit. 

Tlw o.-=cillalol' i5; joosl'l,\" ('uu picd to lhc 
1l1l'a;<;ul'in,!!; eil·Cllit. which illl'oq)(1J'alci! II c:l li­
hl':ilcd t'n p:lcilor. lUI induclor l and :1 cl'y,;!:!l 
l't'I'lifit,1' :Iud miCl'Oallll\ll'lC'r .. \lll lI uI11 control 
of 11.(' oS('ilbwl' 0111 pilI I:; pnn·ided . 

. \I!':ls lI n 'mCIIt i!< mlule h,' II :;ul,,,,li l lltiull 
111l'lhod ill \\·hh·h lhe (·ap:II·iinll('!· of Ihe c:l1i · 
1.1'<11 (;01 ,'all:H'iI OI' i .~ n'dlH,'l'ti In l·c-('.sla l llish 
n"l'ullall ~'1' :lflPr lhe unknowll (·:tp:lcit'HlC'C i .... 
l'llllIlC(' ICd 10 lite.\' h'rminal". 

The n·I:tIh'1' I\I."-'! for cap:lci hmi simil:II' ill 
:-ot l'll('llI l'(' i~ judi('aled hy Ihe ma x irlHlI n clt,UC'I'­
lioll of die lUcter : \1 l'e~ul1 a1lt·( " 

'J'IIl' in .~II'Unlt'1I1 \)I)('l'al('''.> dil't'l'lly frOll 1 :1 
[].')-\·oll. :\-1..\ or d-I' line, 

FEATURES: ~ Ea ... ~(: 11 1111 wl,<'d I)f IHI'IISIII'Cmcnl 
arC' t llll s la lldil1J.;" ('ll:ll'al'lcl'i.~lil':-O. 
+- The 1":111);1' ur I he insl I'lnn('TU con'!'s \':\p:I(:i­
I n!',..: common I\' Il:'t.'d ill r-f \·jl"l :llit ..... 
+- Cump:ll":lti\:~' indi(·ation,.: of diel(>('lrk !t'."iliCl1 

:1\'1' r('adily (1)'taillt'll. 

BRIDGES 

\'iew >!hoU"i,,1t >IOI;ket n,I:\)IOr !lu:lrhed to the X 
termi""I.. of .I,e ~:'I , .. \!'il'''''·C "ICIer. 

+- The melt'l' is :;i ml'ic :Uld lleCtlmte ali(I hIlS 

IlO l:nmpJil·:tlcd circ·llil:-o. 
+- ,\-C or d-e ca ll he Ilsed to fm ll i:;h lhe 
nCC('l'.'Slll'Y PU\\'l'!". 

+- t:llp~\('il:H1 C(,S ;(,; low :IS 0.0:, j.lj.If call II(' 
IllC:\,slll'('(11I1l the TYI'~: 1012-,\1. mudc!. 

S PECIFICATIONS 
Capacita nce Range: TI""; I':I:!- .\,Ulo 1:!IMI",,(in 1"0 
I"""l~ - 0 '" <>0 ,.,.( ,,,,J II Iv I:!IIO 11"(: '1', I'll Uil:!-.\L. 
fI \() loo,."f ill IW ... I., ml.. - U to !UlAllf ""d U In 1()11I1A(. 
I::tll':"" :tr~' '''' jl.·[' .... 1 M""''''',I;r"l1.,· .,,, '~' J),t{'i':lIIl'(> ,Ii,.! i~ 
mlnll'"'!. 
Capaeitaf1ce Accu racy: 

• TIIP·'--,--__ 'C·'lU. """II' Jf i(JI, /(u."fI" 

161 l _A ± OAllllfl" .. lnw 11 1"lI f I ..i:: l l'J'rf>(>I~~ 
..!o'I% n\.o(,\"1~ W WI' ;:'1' 0 :tho",' H)() "1'( 

161l . AL J:O.O-I",.flK'lo,,· IWlf ±11."fl.ll.fh..,)owIO,.I'( 
±.I% "I)(wo; Il'J.'f ±A";:, ,.I".)\'e II} "I'( 

Ca paci tance Sca le: !',·"lc i~ '1'"·,,,1 ""I nl lo\\' ~nd uf 
di"l ""d lI('!Id., Hnc~r aI, I.;.:h ""d. Fur '1', 1'.: II;I:!-.-\. 
~, ,,,,lIc""l din.·;nn i~ I "I'f f.1t" II,,, I •• \\, r"nl(I: :",t! :.'t) "'JA( 

(01' !l'I: hi"h rll"j..'e. For T" ,t: If:I:!-,\ I .. ~,""ll""1 . ...,,,Ie 
,Iid.ion, IITC 0.1 lOud 1.!lI'"f. Te~p'~· l i"t·I ., · . . \1 in;",,,m " .. ',,<_ 
urn hIt, "apadlflnl"<::;~ influ('n ........ 1 h." ~I,:tTI',,~ ....... tor r( .... ,,''''''"1! 
" " wi!1I : . ~ .'):r:lle <I i<I.lhllli ..... , "ud i" ''' .... II~ ""c-I",lf 1.1,.., 
~UH.lJ" S I ,1i,·i~ il)lI . 
Dielec t r ic Losses: Hut"I;'·'" ' <lcter i"di"III ;""" ,,·ill< 
(litleN'nl dil:ll'l'lric ~"IlIl"I .. ~ ~;"e a ('UI"I",rrafi,'(' '"C:I._Un.' 
of di,'l~tric 1" .. ~. 
Oscilla tor Freq ucncy: 1 mCI';:tr .. d (' ± l"o "JjUHtotl "t 
r"d"'Q·. Frt't lucIU'.' •. : .. ' he '<':t< lj".Ie<! if "~"'"<).' .. '\ r.\' II)' 
Ul ca"~ of ;. ,,,0 .. ,,1)1(>. <I"", "'<rc. 
Rcson a"ce Indicator : ,\ Ix:\'1 "" .' _1,,1 ,·" '·IIIi,· ,· '.'- u~eo.i 
with ;, ,,,icT1.m"""CI~r 1(0 ;uJ i ... "le rc.''''':''''·'·. 
T ... be: ,\ lIiS'-GT luhe 1$ " sed ill II,,· " .'cil!:.I"r d rcuit., 
:I"d i ~ $t1 1' I,!il'tl. 
Accessor ies Supplied: Li.,u """""'N.,,r ,·" .. 1 ""II ~I"'re 
(IL~. 

Power Supply: II.'; '·"h~ . .:.v I" till " ..... lc~ , .... "r ,Ie. 
Power Inpu t: I:! """\':! :ll II.', '·olt". ,\('. II """-i lOt 115 
'·OIIS. dr. 
Dimef1sions: ( Le")!lh) 1:1 X {In·i!!:),I ' ti~ ~ X <oJ!!" lh) 7.!4 
;l1cl< .. • .... ",'·l'r-al1. 
Net We ig ht : I:! 1,,'111"1. •. I,,""' ... .,.. 

(,,,,/. II ",./ 

161 2- A 
161 2- AL I R- F Capac~h] nce Meter. ." . · ······· ·1 

R- F Ca po cl ta nce Me te r , .. .. . ....... . 
\ 1'"1' 1-:1{ 

.\G ,\I:." 

/>rit:",.,-:,--_ 

$ 170,00 
170 ,00 

_ -I.!!.I" ___ _ 
1612- Pl 
1612-P2 
1612- P3 

SOCKET ADAPTORS FOR USE WITH TYPE 161 2-AL 
(Fo r RTMA Specifi ca tion TR-ll1 ) 

------- --
Adapto r fo r 7 -pin m iniatore . , .. , . 
Ada ptor fo r a ctal , .. , , .. . . ... .. , . , .. 1 
Adaptar for 9-pin miniatore nova l ... . 1 

",,,I .. w .. ,./ 
IIEI '"I'A 
vc.-r.\I, 
"O' ·.\L 
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{'ri~ ---'-=-
$9.00 

9.0 0 
9.00 
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BRIDGES 

TYPE 916 RADIO-FREQUENCY BRIDGE 

USES: The TYPE ~ lU Badin Fn'!]\I('lwy nridp;e 
I;; dcsiJ,!;lwd for impcd:uu:c mC:\:·.;tll"cmcuts at. 
radio fr·cql1(, l U'i{~:; . [, (';111 hl'll;;cd 10 mea,.;ut'C 
dirl' l,tly Ih(' rcal'ranee ami l'csi"ianc:e of 
uillei llia;;, tr:lll;;mi:.:!-:i!lll lilll:,;, :tnd circui l, 
clt'mCllIS~ The II:"!) of nil oxte1'llal pal':dle1 
cllpac'iin!' m'lk('s it. pO.'isihlc lu nlt':l Surc parnl1c1 
IUlH'd ('il'(:1Il1";, high l'c;; i:; i ao('cs, :md other 
high impedances. 

The bl'id~e Ii; inlcnd('d fo r mcastlrinp: ]0\\" 

impedances nnd complements t.he TUE 821 -A 

'1'\\"111-'1', which j,,; l!l::,,\ :milc:d for llI('a ;,;ul'inv; 
high imped:l ll(!CS. TWf) nwcld,; : ll'e :/vaibllh·: 
1'\'1' 1·; !lHi-A , for frt'qU{,I}(; ics 1){'1 \\"CCII ")ou kl: 
and (j0 ]\1('; and TYPE VIG-.\L for frcqllf'llf'ics 
he t. ween;')O h :md;:) :'Ih', For m('a:':lll'cn)('IlL..; in 
the "t:mriani bJ'oad(':t . ..;t ha lll!. the '1'\'1'1-: 

~)1G-AI. is l'I!(:ommclldl'd, hcc;lu:-E(' (If ill; hi;.dH'l' 
:;t:n:-;it.i"it.r in t h:l t. frcqu(,Il C,v l'all~C" 

DESCRIPTION: The bridge ein'lIit lI;;cd i.') 
:;11 0\\"11 :-Ecbcm:lIically in t he diagram helo\\". 
\ l c:I:;lIl'ement s M'(' m:tdt· hv 11 ,.;cl'ics-:-;ub:; lilll­
t,ion methot! . "rhe comp(J)lCrl l . ..; \if Ille till kn()\\"11 
impcdanct: :Ire dClcnnincd from the Ch :lH~C in 
S(,111111-,'"8 of tapacilor,..; ('" ,1 1I1ld CI'" "' IIC 1111 -
1.. 110\\"1\ reactance ilt 1 \[1 ' is rcad .lil'('('I I,' in 
oh ms f]"()m Ult· di:.l of ("" ;md thc IInkn;m"n 
rcsishlll cc in ohm;;: from the rlilil1)!" (;,1, 

I n mnkinl,!: IIIC:t"'u rcnwnts the bridge is fir:"1 
hnlal\l·(~d b,'; nW;I]J:-; of t:ap:H"i l 0I'S ('I' ,\lld C. I 
wit,h a SIHll'L-cil'cuit llOl'OS:; 1.he unknown lCl'llIi· 
nals" The ",hol'\ i ... thell I'cmm"cd. 1 hI' IlnknOWIl 
im pc(bm"f" COlltl(>("ted" and tll(! hrid~c 1"(:­
balanced. The I"t ·Sist:IIH.:e i . ..; thl'll gil'('l1 h.l· 

ft _ T( (C.I ~ - CAl ) 
'" - 11 - ex 

and t ]H' r{':wlan,'(, I..," 

\- - '(-' - ~) . ~ - . . 
w (,.~ (/'1 
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where the suh.'<f·ript.!' 1 :lnd 2 den ote lhe dinl 
],p,lciings fo r t !ie initi,\1 alll1 final balances, 
re;-,;pl:clh·c!y . 

T he l'ci';istiyc tomponcnt. i~ mC,l>;urcd in 
teriOS of a .ii.te(1 ["08il'l 01' (/lll ), a lixcd capacitor 
(('N), tl nd II v':uiah!c c~\ pacitor (C,I). This 
fC':Hllrtl is all impOl'll1llt. f:lClol' in I,he higb­
fn:quc!H;Y Ill:rfonnallce of t ile bridge bccause 
rC:'!idulli p:lrumct.ers cn n bc m::H le mu ch :$[nnllel' 
in ;l, lixed 1'csi';'lol' alld a variable capa.cit.or 
than ill a. variaule 1·(:siSlOr. 

FE A TURES: +- Di rect-reading in resistance, 
indepcndetlt. of fn:quc tlcy. 
+- Direct-read ing in l'ca cla ll('e Itt fi :;;ingie 
f rcqucHC)'; l'('an:lIl ce u I, 01 hcl' f l'cqucllcics is 
dc\c'rrnill('d b .\· di\'idillg <lit,1I rending hy opel' 
:Itin g frequcncy . 
+-- n api. I, COlI ven ienl , :llld accurate for :Inlenna 
imp/:ci:l llcc nl():lsu renu'nt s, 
~ Wide frcquellcy range, 
~ Ea~ily pnl'tahlc - ctll"l'ying: eHse i:-: rugged , 
;\Ild covcr pro\'idc,'i !>torag<: space for cahles. 
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Reactunce :lnd re.;l~\.,ulCe of ,In antenna s,V!;tcm me!\ljUfad 

with the TYI'I:"! 916-A R ndio-Freftuency Bridgc, 

SPEC IFICATION S FOR T Y PE 916-A 

F requency Range: 400 ke to GO " Ic, 
Reactance Ran ge: ,'iOOU!! "t I :\111, Thi~ rnu)':e variC!! iu. 
\"cr.>{'I.,· a s the fre:.;tlhl'l<:~ · , tI'Hj aI, othl'f freqlHlucies ihe dial 
readint: '''ll ~~ be didded hy the f,","'luellcy ill II1l"j:Hcycie;. 
Resistance Range: 0 to IUOO I!. 
Accuracy : Yor Teaetflnrl', ;It frequencies III! 10 50 Me, 
±(:!% + I I! + O. OOOS X /( X fl, whcre /( is the 'tLeas­
ur<'d r(~.i ..; t;uwe i" olu1\"; and / is the freqll(:'\('Y i" ,\Jr, 

rur rcsi ~1r."ee, M. fr~'JllCll~ie ~ up to ,:,{I :\ l e, ±(I% 
+ 0.1 ! !) . ~ubj,,.., W oorrCNion fur re~id,,"1 p:,rul!\eICrS, 
,·\ t high frt''' l u~,,, ·i es d,n corrC'r!ivu dCj\ClIds upl)n the 
frl'<lu<mr..I ' nnd "pvll thc' nmguitude of the u"known 
rUS;~I~U1CU ~·.""nI>I)IH.m~ .. -\1 If",· fn~[llencjc~ Ihe ",orrettion 
.I"pend" upon tlo~' (requency und <111011 tlu! '''aglJ;(ude nf 
the 1I[,kno\\,1I react:lnc/! c ... 'uponeut. 1'1<)(" of h0110 tJ,e!\(! 
'-orreeljt>llR :Ire lI: i\'(:11 in the inslrncti ... " h""k thnt. i:o. 
~"I>J,I; ..... I "';, 1, lh" hri<.l",,,, 

.'i:lti~f,,(:tQr,\' '!Iwmtioll Cnll he obtained at fre<lllundes 
lip 1.0 60 :\I e wilh :iKlI1lcw]o:u poorcr :«;cllrncy abo"," 
50 :\Ic than :H lowc'r in'<.[u,'Hlcics. 

Accessories Supplied: Two iUI"" Ir:l" ~f"rll".r,,, 0'11' 

oo\'cri"l; the I"wflr I'''rli"" .,f II,,, f ... ·' llll:" ' ·y m,,!:c. tlw 
olher the higl.<'r I .... 'nim'; I""" k"o!- "r 11ifT.'re nt Illlll!:ths 
(for (-o""iJll l in.!: I he nnklOt'lWll in'l>wla.,,·c' J; I WI) .·"hll'~ for 
oonnCd in!! I!:C1>Cr:llor ,,, ,,I del~~: tor: 0"0 T rl·.: 87'1-1' 1""'1') 
COlinuclOr. 
Other Accessor ies Requ ired: Hadio-frNll1cnc," /;,1'" . 

crator ""d ,INcet' ... T h(: T n".: I:i:!f)-A Bri dl!:l! (l.~, ·ill:H"r 
(p'iI(C 1';0 ) i$ n"C' )I"",,.·,,deLi tiS tile I!enerfllor. a"d II well_ 
s hirhk-d radio r<leui"er cu ... :ri"g the ,[ft. .. il·",! (requcue.\' 
rauJ.:C n,akC<I a 5-I'li ~ ia'· I<Jr.'· d"leclvr. I I i 5 tl"<·om1l1~"d..,..1 
tlutt the re~(,i\'er IHl fill ~ ... 1 wil.h Ih .. Tn'.: Si·l-J> Panel 
CoII!lecl.or ~~'llpJi"d to :.""i'] 1t:':l~"I:l! "I I , "~ il'IJU( "011' 

ner:.tivII, 
Mounting: Airplulle-hlJ::t>c:'!>" 1.'·pC "ase ",illt """.,·ill!; 
I""I,II I!. Bot! , i"I!(11 tr:l"~(')rmcr~ are ~ tl)r."'(1 in ~idc t.he 
"" .... r''''''~;RI <."hl,,~. I<·"d •. ""d i"~lr",·'i"" hv"k lire 
"t "reo.! ill 110" "')\o'cr of Ihe i"~lr"'uc"~ whell '''l~ in U~". 
Dime nsions: 17" 1:\1 1 xiii $ i"d,e~ . owr,,,11. 
Ne t Weight: 3·IH l'u1l,,1I..,. 

SPECIFICATIONS FOR T Y PE 916-AL 

Frequency Range : 50 kc to;; .\Ie, Satisfactory 0liera. 
lion ior "'flU." lllet<surmuel>t~ can b.., ohtnined at frC<I"cn. 
c ie~ ,,~ low ,, ~ 15 kc;. 
Reactance Ran ge: J I ,noo Q l\t 100 kc, Thi.~ mn):e \":tries 
it",e r.'!Cly as t hc' (re<IUC!lry. :lIld In otloer frequcnr i",~ thc 
di"l r(,,,Jinl(:;" "'''~ t 1M: dh'i,l(!d by Ihe IrL'(lucne.I' in hun­
d .. ed~ of kiJ'I\·~·eI<'S. Tn f"c ilitate t he tl '~'"g.lIrc",c'" of ~'Ilntl 
I'cartnnl".'. the i"~tr' I' Hl" ' t i ~ IJr.wi,I ,'d ",ill, f,n incre­
.""",,,1 re~f'!:",,'e di,d which "<I" " "flU~(: of 100 ohms 
:it 100 kc, 
Resistance Ra nge: 0 If) 1UOO !!. 
Accuracy : For rt.'<Il·I;ln"il at irC<,[uf!ncit'$uJ) to 3 "Ie, 

± (2% + 0.2 X 1
1I

)O!l + :I,s/ketR X 10-'0 fI) wherc Ii ill ., 

thc ""ca~urjl(1 re.si ~ tt'l!lre ill ohm~ ""rI /"" i~ II,., fr"'<lu..,n,'," 
in kiloe ... dr.$, Tile crror~ in reacl:.lIW(, i"<'ren~e rd"li\'cl ,I' 
mpidl"'llt frL" luellries "I>OI'e is _\lr: aud:lI ,j :\ Ir lloe arru_ 
rac}' j~ ±(2'};; + 0.01 !I + :!.:! N'"' X 10-' !I) , F"r r!'., i~t­
:lll ..,.." :,~ freqllencit'S UI) to 5 M e. ±( I % + 0.1 H) . ~\lhjer.t 
to eorn'elinn for rc;< idual l'''raIHClur~:lt low r.·l~ll1eneies. 
The eo".,,,, i')!l dCIJ,;,r,ds 111 ><"'" th ... fre'luc'H'y ,,,,,I "pon the 
mal(ujl,,,le vf t in, m,k""wn r~"rt"''''(' 1' .. ,,,,,,,,,",,1.. :\ plot. 
of thiij corn'(,!ion is gi"en in 1 hc i" .,~rll,: ~io" ""uk sUlJl/Jied 
with thc hridge, 

Othl'T spe";fiell.t i(''' ' d arf! idt"".i'·1l.1 with I1.o,>c (nr '1'1'1'& 
9 1()' ,\. :<I)<w". 

T iltH: CQlic Ward I'rice 

916-A--[ Radio-Frequency Bridge (400 kc to 60 Mc) . -' I--CI~ 
916-AL Radio-Frequency Bridge (50 kc to 5 Mc) . , . CLUCK 

PATENT r-;Ol'ICE. See NQI.,s 3, 4, Il.nd 13, "~I:~ "j. 

GENERAL RADIO COMPAN Y 

r $475,,00 
495,00 
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BRIDGES 

TYPE 821-A TWIN - T IMPEDANCE MEASURING CIRCUI T 

USES: '1'111'" ill :< lrUllwlIl i.~ ll"PII (.)1' impl'llirllT 
meastll'cmC'nl .'i at radio frC1ll1f'!lt'ics I,e l \l'een 
1J..IIj :Vft, awl ·.H) \ It. It j" tlliihrat!'t\ in !;~IPl\f'i­
lance and (',mdu('l ;-11W(, anti t"an he used to 
]lle:l:<lIl'C till! l'ap:ll'it:II1(,(' alLtl lli.~-;ipa\ ion LIt­
lor o f l'apat'ill)l's. thl ' indlll'I:IIH:I' :Hld Q of 
I'uil.'i. t h(, n'~O l1an 1 ill11wda Ilee of P:I !';,lId 1"Imed 
,-il'('ui t ,.:, :11lt] til e ma)!;UillJlks :,11,1 ph:I';t' ;UII!:It-.... 
,d' hi~h n-.,i"Ulllee . .;. Throngh tli (' lI >'e 411' :til 

c xtr-\'ll:l! fixed t'<lIKl(-itlll', low l'<! . .;i"lalll'('.'; . 

;'::l'ulllId!'d a :lknn:l":. (' (J;lx i:tl l r:1I1 :<llli""jl)l1 lilli'S. 
:1 1lil illll'!'d:ll1t'l'-ma\(·hinl;: llf'lll"nt'k" (': LIl he 
m(~:l s \l1'(:d . II i" 11:ll'lil'ltlari,\' lL.'wfill f o r llI l!a:-; (I1"· 
i II g iIll pcd :IlII'ps ha \'i Il~ . .,mall pltas(' d il "i"c l"elll"e,.: 
frulll I: CI"O or ~ iU o. s ueh :IS di\,I('l'! ric s;lmplc:5, 
lu\\"+1o.-;;; 1.'1qmcilOl">;, hi~h-Q t:oih:, nnd r-f 
n.':-; i.-; luI"S. 

DESCRIPTION : The in,.: lnl1neJll u ."~'" n P:lral­
kl-T nllll ('ir('.lli!. il .~ :-;1j(J\\"1\ ill ;; irnpli iipd fon!} 
in t Il c S!']ll'lllal ie i li; l~ra l ll . .\ I.C:lst[l"cmCll i,.: :lnJ 
Ilw de hy ;1 parallel-,.llh.,,\ il1l1 ion Il)(,! hod. _-\1\ 
i lli1i;ll iKllalltC of III(' ('il"('llil is o i ltnin l'd wi lh 
1 he 1l1l1\IlU\\-n ,li '-i!"I I1lIl('I'll'd: lile Il1I kllO\\' 11 im­

p ed;IIWl' i." 11ll"1l 1'''IIIWC\1.·d : l lvlllt(· l"in'lIil r {' ­
I,:dance,] lor a aul1. TIll' l'UlII PU1H :lIls vI lhe 
lIulmo\nl impedancc :Il"e d l'l~n lliill'd rml1l the 
(·!lange." ill .";("1 ling; IIi (: ;lp:lI"il ors ( ' N nnd (',," 
The rne;1."1I!"( ' 1l\t!1l1 i" m,,,k' i ll 1,'1"111."; "r 1.1l!' ad­
nl i tl:UH"(, CUllIp!!!lcn! ": lOf III(! llnknu\\-n . 

( ' ::: ~' '''''' I! ~(,~; = I' , ~ '(~ '. 
( ~ w v v C'" .<0; ..... t" 

and (he: dial of e{i is 1;lI lilmt!I,d 10 11l.J dir{'et 
n~:lding nt I. :l. 10, :llld :~O .\ Ie, ]0'0 1' oLilCr 1"1"('­

( IUCJl('i e:~ , Lhe Ilial n:adin.l!: is mull iplied 11.\' lhe 
(',lli o of til £! .";<1 11111"1:": 0 1 lilt' w,u ' kin~ ,In c! di rCI'I­
rc:vlin!-( Ircqllcneics. F or Ute ini\ i~11 hnl:lllC'c. 
Ihc condU (' j :lll l'" dial t . ..; ,;l'I, :1I ,,"CI·O. 

T he :-;etling of Ih(.J (;:lpll('.;lo(· elJ dclennine;:: 
Ihe ~lhl!('pti\"( ~ ba l'lfICe. The tal i l ,r:llcd ca p:H"­
ilor di:d j,,; direct l"eildi ll ~ ill m;I'n1m;"1"Il­
lam(!';' Ca IX\Ci l:l nce cn.n tllCl"efore he measured 
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din't·l ly. For o\h!"r t~·pc~ of Il nk nO\\'II , it· IS 
g<'llcl'a lly mure t'ml\'eni!"IH to usc t he sus­
Ceplall(;C, 

B~ = t.:tJ. CIJ. 

I Il1 ]lcd:mc{] compo!}c'nl s, I'cac l. il ncc and re­
s istan ce, can, of COIll",';I' , he calcul:Jted from 
t.he !Htm ill :1 11('C com poneut s. 

The Twin-T i ~ m Ulln\ N\ in a sbieldcd, air­
pblle- l lI~gagc t.y pe ta i<C nnd is compl et ely 
pOl' t :lhle . T YI'E 87.! COll xi:tl Conn cc;tol':5 li re 
u:scd fo r the J.::(' lH!I':ttol· and dch :Cl'or te rm inals . 
T he u nkn own connm'l;; di l'ce ll y t.o t erminals 
on the pane\. . 

FEATURES: ~ The lI CCUnlC\' of llle:l,sl1rcmcn t 
:I t high fl'eqllmwies is achic~'ed l1Y di minati ng 
I IH: clrcets of 'ionw of the n:.~ idlild ca p;leitanccs 
wh ic h nnn nu l1y limi t t he pcr l'orrnnll<:e of 
IJl' idgc cin'ui ls, 
+- J lip;hl,\' Pl'ct"i:lt! blliunces ilre made possible 
h:y the ty pe of null met hod used wilh t he 
' I\\·jn-T, 
~ No \,I':msform cr is lH'cdeci because the 
W'lIcm lOr, t he del c('\or, l he 11II kno WII , :lnd 
lhe t wu SI:UHluni capfl c itors a re brought to 
11 common grouud poin t. 
~ T hc mcch:lllicid arl'!1I1j.!emcnt, keeps IC[l ds 
s hort :Iml dirc:et , t.\tu:) llIinimizing le:Hl im­
pcd:tIJccl', 

BRIDGES 

C>I[)!,ci laUI'C lt1Ld Couduct:tnee of a T n'" ] ]9-:\ B- F 
Choke ,,~ LL,('Il~nrctl on Ih" T win-T . 

~ The cin'uit cicIllell 18 t ltemsch 'cs are de­
signed to ha\'e low rc~idUH I im peda nt:cs, 
~ Erru r.~ ill Jte rclll in v:lriable n:si .~ tor:) a t high 
frt!qucIH' i!'s :JJ'I' a \'{1idec1 b,\' mC;l,;l1ring S\l!,­
CtllH:lllt'C in h~ J'Ill ,; uf :m espee i:dly designed 
varia ble a ir cn pul'i lnr. ;[ [11 1 eontill l'l:lI1 et! in 
term,.; of n \' a ri:lhlc ,I iI' (,!l paci t !!!' ;uld a fi:~ed 
I'c:;; i,., l ur uf 1,he Ii, ;:! typt'. 

SPECIFICAT I ONS 

Freque ncy Range: ,11>41 kc 10 ·10 :'I!e, 
Ca pacita nce Range: T he rli~1 of Ih" ~ 1 :lIuhrd ~lI lml'itor 
is ~;i ljbr"tcd fron, Hil i tv I lOOJlI.L "".I rh" r ~ " I: U "f "ap:,t'i , 
l ~n f'C u,f'lI sur.;,ncn , b,\' the 1>"r:d lcl-~ub..' i IUli.., u '" elir<Mf 
i~ thcrefore 0 tv 11>01) !'''(, 

Susceptance Range : -O(WJ(I Jllllho 10 +1iOuO Jl' nho a t, 
I Me, T he ruU.l:e " " rit'>! dirl<~'tl.,· as the fl'<'<IlH,II,-,.' ·, " nd a t 
oll , ~r fr~q u ullI:il.>>! Ihe , ii,, 1 (\",,1:" 1( mU>!l he lJlulti" lied by 
the frCtI "cn('~' in 1)ll'l:"~Yc!l,)s. 

Con ducta n ce Ra nge; l)irCt.'~ Ile:l ,I' "g: 

I"l<'rinr ,·i.,,, vf ,10 .. T "i",T. 
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0- 100 ,, " 1]10 !, t I i\ le 0 - lOUO " ,nt.o " t 10 .\I e 
() - ;IUO ~,"I,(l ll l 3 .\I e () - ;,IU1MI }l",I,o "I :jO '\ le 

BI~ ' Wee" ,hc.«j dirc ,·I·rcudina r ~"lle~ Ihe ""ll!~ (If thi.> con­
d UCI :! "C" dial "aries >l~ r he .... ' I1 ' ''·(l of t he fr"~IUeJ'c.\', 
Accu rac y ; ±(U.]";, + ~ M. f ) ((If cajl, ... iu LIlCC. For eOI)­
ductll1lre , ±(:.>"'~ of a ~ !lmt diul TI'".U nl: + O,]'~ of fut( 
l';ta le), ,\ 1 ilL(' ),i l: li,',. (n"ln(,IId"" " ... rrc,·rion~ rtlr " c~,d Ll iO l 

1l:>"I1"('ler~ IIl1 r ~1 I •. :l[I I. li,'.I. ",,,I t l ,<' correclioll (bl:> n rc 
jlldu rl,~d in Ihe in~tnWliOJ" I",,,,k. 

,\ corref'l ion eh:>., for rl" , l ... c,'i~i(]11 C"I'"ciIOr is ~tLP­

l)li, '<\ , l: i\""1.: ",'It I.: I'<)frc"lio"~ 1<> U. l IJl'f "I lIlo lti lll,..;; of 
I(MJ Jl!lf. B." 1Lsi"J.: II,,,,,.;, <hl.l:>. ~1\ I ",, ' il 'LI'('u ' ''ca~lIrf>'''''1l1~ 
(':I " I"" """ Ie 111 -/:0. I ";, vr ±11.5"Jlr, wl,j,:henr i._ I loe hIT!,:!! " 
Accessories S up plied, Two '1',1'1: ~i l - J::! I '~"':'ii,,1 

,·" Ll .... ~ lor "O>"'~"'lio"s to I:cn"r,Utvr !H'oj (l.;r,(!Clor; T n '1: 
,..; 7,1_(' j':,,,,,1 l·"lLne,'rM. 
Other Accessories Requ ired: A $Uil " Lle rallio-frll­
t IU!!ILI·.'· selle""o!' ,11\,1 " ,1"ll"'!"r :rre rQ(luin,d, The 1'n'l': 
1 :1:>O-A Bri' llO!! O~,· i ltutor (palO" 150) is re .... ollll nlllLrlr>d as (l 
l!"",,"' tvr, nr,d It w,,]I,~hi .. ld~.1 r,,, lil) r ..... ·d" .... r cO""ri,,!; Ihe 
,I u~ired i.'e"" !!,,e), nLlll:C i~:, ",,!i,~fa<'lor)' d(''''~l\Jr, It is 
TL"·Ll!II 'nr,u.l"d llL:'1 the n-'rei" ,'r l>e lin,~t! will, t he Tn' .: 
N74_1' ]',,"t'l (;onnt'Ctor ~ul'l'tied 10 :I"(li,1 ]c'"k,,!;!! ILl lILe 
illl' lI t ~,<",ru'elin", 

Ot her Accessories Ava i la ble: Fur ",,,lIs,, r""'''''ts on 11 11 -
/!:1l:Lrdl.'l l <iid «('r"I: ;;p)will,elL>!, ! i,(! T n'.: 11;90-,\ Dielectric 
Sample Iiold .... r ( I)al>" ~J'i ) i" ! ' ~e""'lIIc,"k-.,J. 

Mo u ntin g : T ire iH._lrW"!!'" i~ lUounl<:d in " ~"iddoo , 
air[l1a"e-lugg:\.I:~' In>e vr e"",,' with ,,"rryilll: h:",<il.::. 
Dim en sion s: ]7~{ it I:!:'i OJ...~ ilLches, ovcr-"I l. 
Ne t We ig h t: 2tl llOUnd3.. 

" r ic~ 

- I $520.00 
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BRIDGES 

TYPE 1601-A V-H - F BRIDGE 

USES: The Tn'l:: UiO I-.\ V- J·J-F Bridge i>l 
dcsi),!:lU}( l fol' the (lircct n1('aSIU'Clllen t. of 
relati\'cly lUI\" ill1pcdan cl" ~ al IrcqllclII' lt' 1< 
bet WC{'11 10 and H;':; 1ll('l!:a ( '~·cJe:o;. It will 
mC,IISUI'C higll i111ped ann!.-I intiirl't'lly. ,\ m oug: 
it s app1i(·'lIiull ... nrc nW:I ": Il I'( ~ II!t' III" IIll au­
tCIII l;l S. lill l-s . net works. :lIId components. I! 
i ~ panicularly \\"( ,11 lldap h-d fur the :II't;urlllc 
mca:<U l'cment, of ,jO-ohlII l'oaxi,ll 8.n>l001:<, ami 
is liuppl icd with a CCJ:l:\i:d adaplur to III lhe 

H3~i c bridl:.o rirruit fur the T \' I'r. lr~lI-A V-H-'F Brid,l:C. 

bridge ll l lknuwu t ermi tl :l l . Fur IIIC:ISIII'(: lllc n t s 
o n c(ll\lpon ('n k~,' nd (11111'1' I UIIIP(!( I irIl11l;(I:I IU'CS, 

:1 pair of 10l'1nl l1al,.: (UIl(! ),!;I"ollndcd ) or:1 "Ingle 
term; !!:!! with g:rol iliu plane :ll'e prol·idt'l!. 

DESCRIPTION: T he mc:IStlrl'nH:n1 is madt, IIv a 
:<I'ri e.<: :<111liilit ll linll nwLiI(ul Wo.ing LlH' :-;:I';no 
basit, hridgt, t'irt'uit ;I S the Tn'l:: \JJti- ,\ Hil d 
T\' I' ~: Vlfi-,\!. Ib d iu- l' reqllt'l lt'y B ridgt's, T ho 
re,,; i,,l in l and re:lcLi\"c t:olllPOIIClll s (If tho 
llll k ll UWIl i mpc( l al1C~ :~n' IIU!as urCI I ill lC'l' tll'i ot 
ill cn.!lllc l1t:l l c:lp:u'ita ll l't'S, anll tlll~ maV;llitlltJe 
of c:lch is inl lit'att'{i on :1 :<cpa1':ltc di:d , (':tl i­
ht'aiiolls an' ill ohm!; rc,;i" talH.'C :lIId in uhms 
I'C;I t' larWI' at IUO ItIcg:acn: lpfo;, The I'l'sist:\llf'c 
dial (,: tl iltl'alio/l ioS il1dcpendt.'n l of frt'qm·lwy. 
HC:H: t atWt' :It allY ol.h f'r rl'l'qllc lIl 'Y i~ ohta int'!.i 
by dh' idillg th e di;lll'C':lding h,v III(' opNaling 
fre quCllt 'Y in hundreds of mC;,{:(('Yt'lt ,:<, 

Pal'Ii('lllar :lItct ll iulI 11:1:< 1'01' 11 p:dd 10 the 
dosi!!11 of lhe Lrid~c lra ll"formcr :lIIt l \.If d lo 
t emlinai " I!'uelul'(' t.o which lilt" t111k ll llWII il\l­
J>edan('c I:; ('OlUloctOII. in n rdt,l' ihal t he iJ ridge 
he dirccL-I't.!: .. lin;,{, with a minimum of C())T('C­

tiOll :$, . \ 11110 ugh I'c~itb I: tl p:t l';lIIl1'l l'rs 11~1 \'e 1 '('('11 
minim ized in ihe bl'i ti~(; dt's ig n, eorredi! IIIS 
:1 rc net'C''':; :l r,r, :Ii'- i ll ;ti! hridges, fo r Lhose 
rei')idu:tis whic h t'lIll1wl, 11(' t>liIllinated or COIII­
pen:;alcd fOI'. These cOlTcct io ns ha.ve been 
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BRIDGES 

(L' il) 1'1"1 ,)( Iii,' i l" loU<l :""~ of :l. ~im:le 1'1~I(len~ or II It}.e!~!IIcut :'11111'''''11 IlTrUY R' 1I1,.,:o ._lImti 0 11 the T n'r. I(j01~A 
"-11 . 1- Bridal'. K,,,,,hl'r~ nil ('urve ;",Ii.·,,,c 1""III","CY ill uK':(:oc rdc;;. ( 1f0M) I'lnl of thc j".IIt',I:uw,· "f tl1l' ('lit ire 

.,; .. 1","<,,, ' " .ro .... ,,_ ~M!n ( ... "" the rrftn~",lUl'r 

pl.,III't] in tl l\' 1")1'111 (Jf ('III\\ 'cnlCII I ell:1 1'1 .s. 
wld('h :11'(' "'lIpplil'1l in Ihl' in~II'UI'1 lOll I,onl.:. 

c:\ '11l'l'al til' :md dell'!'" H' I ('l'mll1:tI." :l1'C the 
G(,IlI-r:d Had in Tn'l : S, -\ Cu:txial L'ulllIC('lur.s. 
Thi- 1,'"1)(' oIll' l"ml l1:1 l i.s :11.";0 u,.pd fi ll till' ,'u­
ax i:d adaptllr for the hridge· 1l1l klloWII \('1'­

mill~d. 

FEATURES: -II> Th is hl'id)!:c i.<; ;t l; <;OIl\'l'nl"111 tt! 
Ui-'C a.s t hose o \J\'l':niug: :11 111114'h lu w!!1' fl'(>­

qlll'lI!.: it.':<. 

+- T!'rnlin:ll ! lrnl llg:" ll 1l'll \ p(: l"mil.~ I,UI1, 1.:0:1xI;(1 
alld hunpl'd c in.!l1ilS to he JIlC:L"UI"(.'(1. 

~ Bridge i" :o;mall 1'llOugh alld liglH ('noll~h 
to pCl'lIlit il s l1 ~C ill iOl': l1iUTl" "lIeh II" ;ll1ll~n ll ;.\ 
10W!!,I',. wllie·11 wuuld I .. · ill;l('cc:.,.ibl(, to hc;t\' !,,!" 
('(\11 il)ll1l'1l I. 

+- .\,·(·ur:,('Y j,. Il1'ller IlwlI Ihal ohl;linahl(: 
wilh 1)1 h c l: mel hod" al 111(·.~e fI"ClllH' II I·iC'.~. 
+- \)i:II .,; :11'(.' di l"l'\'I-rcadin~ i ll bl)lh n: .... j"lalwP 
all(J I"C: lt'l.aIH't'. 

SP ECIFICATIONS 
Frequency Range: IIJ .\1 ,. t ... 1/1.; .\1 ,'. ~"d~ju'·l .If'.\ · "pcr­
:.Ii,." \~iII. (<or ""lUll' lU~a~llr'·"'I""I ~. l Of· ,.1 ... "illl'l l at fn.~ 
(I"~·, ,,·i,·~ ,b 1.1"' ".:! ;\ott· "",Ills I,jllh : . ~ I,;; .\10·. 10111 the 
bri.I" .. i'C" .• i lidl.~· <i'~'rcu~ Ularl,a;dl,· :01 (tf!OllIO""'i," loe-. 
y""dlh" " .... "j",,1 ru"" .. • or 10 10 l!~ ~ I e. I" «dd;lio". 110" 
" ",·un,,·., ... r 1"""'1IrN"e"t of ~mull rfl:l"IU" Cc.· ,lc"r"a,<es 
:'M 110.· (r"'luN,,·.\" d,·'·r'·:~"l'$. owi,,1.: 10 lack or pre .. !>.j"" ill 
n·"di".: ,1,1' I·,·,,,·' '' '''·C . li,,1, n-It".'10 ra"I:" i., ;.,,·,,1, .... 1., pro>­

V·Hrli.,,,,,1 , .. fr"'III~" U"." u".1 :II fre'lu~I"'iC<' "bo\'" tlte 
lIom; II :\1 r"u~,· II>" '·lIrn~·ti,,,,,, I .... ~·ol,,~ lun',·'" 
Reactance Range: ± : . .'lIU .--.1"" .• ,tt [(II) .\Ie. lJi,,1 rauH'l 
\· "rt~ .. ill'·c!">!'· \.1 witil in .. '''c' .... \· ""d i~ f:llil,rn ' ..... 1 :n 
100 .\1 ... 
Res is tance Range : 0 10 Zfl(1 oft,,,.,. iuliej..eud"" t ... 1 
11','<1""'11')' , 
Accuracy : \ '1.1" 1c..L'II",~-e . ±(:!"~ + J!!) ~uhj~""1 h . ~VI"' 
r~'''' ;'''' r<)f" i,,,IIII'I"II"c ,II till' e:'I )''l.eilo r ... -.1 ... III"''''urp, 
f,,·i.,I""I·P'. 1'11.-, ""1'1" .. 1'<1" "u·r"" .• e.; " ilh (rl'< l"eUI'.1 "ud 
wil lt II", ulltJ:u;,ud,' uf II,,· rbi-.li,·" ,·hmpollen l . .. \ ,'''nee­
,; • .,1 ,·Io :ort i ~ ~ ul>l , Ii .... ,1 ",ill, 1.11(' j'l~t ' ·Un' '' 'II . TI,e (}hl,ti ,· un· 
c::crt"iUI.,· i",li,·",.·.1 ju ,i.(' " ,·'·u.-:u-y ~ t:\U·'"C n1. IIIw ll'l .l· 
I 010,". i~ rou.;I> I., l'I"}I",rli"'I:t1 10 ,I,,, ' ",II: I1 ;llIIlc u i Ihc 
.. (':Icl;,·e C"''' IHlIIl'lIl uf II"l IIlIkl"'" II ; III I.If~l:olh·"'. '1'1 ,1) iudi . 
(·,Il ... 1 \·"1,, .. i~ Ihc 1II<I.~i"m lll oh''';I".I}I". 1I",1,I,u ,"in;" ,ul" 
i_ IJ. I 01"11. 

F",' rCIl,·\: , II,·e. ±(.;" ; + 2 I!). The 01111'; .. UUcf' .. I"ill ly 
iii 1',,")(10 1., Prol~Jt"1 i.--." "II(I Ircqm;Iw.I' ",,<I If) lll(' 1U1l)(lIilu,jp 

1601 -A 
874 -WM 
874-01 

V- H-F Bridge*t. 
50-Ohm Te rmination · , 

Adaptor to T y p e N Connectors·. 

of II"., rC<'l<! I;"C (.'fl"' I ~", ,·n l. T hc ',,:,.~ i"11U" \'111111.' is 111.1 •• 
'"ftl.,.) :olllllhc ",iui,,,,,,,, ",,11,,· i. 11.1 .. lu,,:\1 HIIJ ;\01/. •. 
AccessorIes Supplied; T n" '1'1 " 0: ''''·I-I : :. .. tll'"l~e..: 011., 
'1' 1'1'0; Hi/II-M (,'(1:01(;,,1 1':nell" iQII ,\"",\·",101,; on., '1'1'1": 
";; ·1_ \\':'i :0'1",1'1'( 'i r<':UlI Teru lill" I inll: 011(' .-;1,,)1'1-( ' i"'u;I illl: 
('",, : (o1le Tn',; ", I- I' 1',1111.'1 ( ·o"" .... ·'nr: ::\llIill, ' ·Imrb. 
Other Accessor ies Required: II - I' ll""l,.,IIOI' :u,,1 ... . 
,.,.; ,'"r f';< " ·,·I·j "1.: thc U".~;r('l l f r~~ttl('I' c., r""ll'>: 'J' 1'1'.: 120"_.'\ 
O~,·jll,,1O" (jl"tlC 10\1) i .. r~"''''"l''''llI l ~d for frC'< ·lu etll"j~.", 
nl llll'(' \~ .\ 1,', :,,"1. rnr 1""'1.'1 jr"~'I1" " de.,. ll ,u T1"I '.: 1:.1:10-,\ 
HriJ).:~· O""ill,,,,,r ( l.a.l1'· 1.',01. 11,,11. o ... ·iII,u", :11.(1 rt'o'(';"(>1 
~1r ,."I <i he ... ,,,,..... .. ,,1,1., ",,,,II ,hieM~ ... J. il i~ "~~ ~II' '' ''''''I''.,<I 
110". II,,· ro:;...-cl\·cr II/' !il IMI ",i," , I,,.. T i l'.: )0.14-/' l':ul<·1 
( ·O"'It.~ I'-''' ~\iI>I}tmcl to " ... >i,1 1",,1.:..).: .. :.1 ,I", illl"'l "~ III · 
1I('<'Iio" . 
Additiona l Accessories R ecomm ended : .-\ Tn" 
8 , ·1-\\';\01 ,j.(k ,10111 Tp,r' ''llI ''I ;V'' I~ 1I"'I'f,,1 110 .-I ..... lil1/1: lh,' 
!lI idl:"" The l,r"llIo" 1:~'''('r''lor ",,,1 <i,;I~""1O' l~rln i""I .. "n' 
T , I' .: :-.1" (,"0: .. ,;,,1 (·,,"nl~l ... r~. :lU,1 ,11~ )IIOIXti"," I~ to hE­
",,,de I" '-'llIiplI ... III 1t';"11 '1'1'1'" .'I ( · ... """'-'l. )f"~. 'I'll" : 
8 ; -1..(1' .\d"pl"r~ will I". II, .. ,<INI. .\11 ",ldi,i<)":l1 '1' 11'1: 
l" ; ·l-iJ I .\<\"" 1",, "'ill I,,· .. ~ .... J,,'\ wl.e" , .. ~. ~i:tr ~.I·~ lt:! " $ W 

he m .. :\Jill r ... ' : ...... I;I~.-:-..i with '1' , •. ,; ,,- ('·m"le,·'''''''' :-Of'" I>".:e 
I:H. 
Dimensions : (ulI!!lh) I:.IH .~ (1"~;)(ht)!.I x « 1"1.111 ) \l)1! 
il,, ·I ,~. ",·cr -:.II. 
Net W e ignt : I." IIOI",U:I. 

.. . .I 
Corlt Word 

t' J.OIIA 

CO,\X N Ij'/¥I'J:: II 

CO .. \X .\IE~;TE lt 

$395.00 
10.50 
4 .50 
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BRIDGES 

TYPE 1602-A U-H-F ADMITTANCE METER 

USES: The nrlmill:1IlCe nll":l"cr i~ a null- type 
in."I!'1 1 111('11 t for (11'( crrn il\illl; j ll f: (:Ompullcnt.s of 
:1Il Ilnkn()\ \"1\ atimilta l l( '(' ill ti m VIIF- UH F 
r:llll!(' . 11 is tiC"i}!;IH'd primarily fllr I1ll':I,.;U l'e-
1111'111.-; 011 eO;lxial .-;.\' .~lcllLs: :\lII \' IHI<I,;, l i lll'.';, 

cf);!xial t:Oll) jJUllt'lll :;. ell'. JL e;11I Ill: llsed as all 

indil:alOr for :nljuo;lilll! a 1Il'l1l"0I'!.; tu a 1>1'(·dt:-
1l:l"ml!H',j ' lIl1l1ill:lll ("(' til" i ll m:Lll'hing (lIll' II('t­
Wlll'k 10 :l!wlbl'l' :1Ilt! is parLieularly ll.-,:efuJ in 
mall'hillg; alllcnn:l;; and ull H:r 11(>\ \\'urk." 10 
SO-ohm (-jl'<.; ui l,,: tIll': pJ'Upf' I' m:lIch is nl'l:lincd 
quid,1,'" I,.,' "dlilll! I lle l "llllhld:IIlCl' "l':I Il\ \0 
:.W rnillirnliu . .; l:'O ul lin,, ). and ,"ar,,-in:.! lite 
m:!tl'hiu).!: ll'an.~r()rm{'r or llI·nnu").; 111l1i1 a 1\1111 
is 1'('adH·tL 

As a {'(Hll )):U'a 1 Or. 1 h{· :leI III il t :1Ilt"{' n"]('1 ( 'J" eall 
he \I ..... (·d 1(~ dCll"l"InI I H~ IlIlpeda rl\'(" IllH g: llitllde. 
n·j]l'c,(IOII-l"udlil"it'1i1 IH:lgn ilude . and I'ullage 
:$t:l ll din';:-\\'al'c l·a110. Th c lIscfu l !les,,; o f the 
:lc l l1lltl: I Ill"C m elN i.Oj nOI li[llill'll I!' lllL·a:>UI"l ....... 
nll·nl;:; on ('o:l)(i:d ,,\·,.:lem>,. \"(' 1\\"01'1.;" of ()ther 
I.'"p<,:: . IUlllpC'd 01" dL"lril,ukd. call UC mca,:,urcd 
hy (·quippill).!; Ihf'1l1 will! T YPE S71 l \ .,(xi ;ll 
COI)IIf'(·11)1·,'. (. )" hy il"il)~ (' ,,:lXi:11 :'Ldaplo!"", (0 
]J('l"llli l 11 1('ml ,I !,I ' p!tIl.!~I·11 iu tol hi' :ulmi llHIlI 'e 
01('1('1", :\li<l]JIIJI":O; flu' 11 11:-- 1'111"1'0"(' lL:II 'C' 1)f'('11 
dt·" ig;ned alit! will be al'a ilable ilL 1 hI" 1tC'.u' 
fulme, 

DESCRIPTION: Thl' Tnl': Jfi1l2-:\ ,\dmitlnnee 
:'I !c'kr ('ompn::i{;('\ a, coax ia l lino \0 II'hieh Ihe 

unkuown j" ('ollll('dcd and containing .:.t 
;o;hidded pil'kll]l it/oP i., ,.;ample 1 hi' c'Iln'l'lit. :l 

~('('I lIld lilll', allli loop. ll:l'Illill:III'd in :1 pun' 
l'e"i"talll 'C, Hlld ,I Ihinl lim', and I\lop, kl'tni­
ll atC'd ill a purl' n . .':lel a/wC, ,\11 :11"(' fl,, '1 from th!' 
sa nl(' \'o !tagc "oul'te , ,,0 lhnt I hpil' inpul \' (lll~ 
ugc::> ,He III i)ha~{', :,nti Ihe CU1Tl·IlL. llle,lC'h lim' 
is pruport iUll,d to ! hl' ;!dmil1nlll"l', The \'011 :I~(' 
induced in c:wh loop is Pl'O[1I)I'l iOIl:il tn ,.It" 
Clll'l'C;1l 1 in thr ('(}ITI',..:pondilll.! linC' :Int! i" Ik­
pellcl('nt UpOll Ill(' uril'lltali,)!! or the loup, 
\\'h i(;11 is adjlls\a[,I, ·. 

The lbn'(' IlllJ]l" an' ('Ol1lll'(" l l'd in p:\ rall('1. 
and Ihc l'olta).!C' rl"um 1)1(·loup III till' Illlkllu\I'n 
line is mu t "llI'l I 1,.\' a,lj \1 ,,1 illl.! t lIP I, )lIP" t:ulllllt'll 
LII I,be sIH1Hlard liIlt:,,,: Illllil a ]lull I'; \'I·a,·I,l·,I. 
TIl(! t:U I Hhl\'l~ll1t't· ,1 1101 ;o; u ",;cl'pl'!lIl"u of Ih(l \ln~ 
knOll'l1 are I'ead din·,' l h' fl'om l lll" ,,,,·;!!, ,,,!1( 1111' 
stalld:H'd loopi-' , \I-hil l' ; hf' ."e:dC' of I hI' loop ill 
Ihe IlUkllUlI'1l line intli":II!''': lllull iplyin;.:: 1':lI'll1l", 

FEATURES:. Dial :o;('ale,.: are dircl't · I'{!atiing, 
iutiC']){,lldent, lIf fl"l 'qUPILI'.1'. 
• );u ;o;!idill~ halan,'''; ("lIlldH('\:IIl('(' uml :;;U":~ 
ccplance :Hlju,.; rmclII s an' indl']lI']ld(,llt. 
• Xo inil 1:1 1 halalll'(' is 1t('I'I· ."~arl· . 
+- Wldl·~f1"l'lpll'nl '.\· 1':(l\g(· .......... din.:{'l .... read ing rrom 
Gu to 1000 mCI.!."Cl I'I'e!C", 
• L:l ll be 11;0<('11 :ll·fl'l''1II1'llCic . .,; as 10\\'!1s 20 :-, re 
!1nd :1"; high :1" ],; ()O :-' lc, 
+- .\I J:tptal'I,' 10 rn~llly lype" or mC:l"lll"etncnt, 
• l .inl' Il'Jigtli cOI'l'I" I;li! m,": (':\11 II<' ('llmi1l:l 1("(1 
nod tl\l~ in:o;ll'Ulllcnt, m:lll(' llir(;,'l ["(':ull ng; itt 
imp('tbn cc. if:l ('o;lxi:d lillI ' or OIItI 'I' lIelwur k 
of all d1'ccliw' kl1~t!t of ulle qual"lCl' \\';I\"(' is 
u:;ed bc(ween lhe llllh:WI\\' 1I ;lnd Ihe Il1cl('J', 
The T Y!'~: ~7-1-1.I\ COIl,";(:I II\.·!lIIped'lI)("c ,\d­
ju,,;bblc·Len)..!;th Lin f' l'all be lI,"ed 10 "dj ll,'! 
lite ovcr-:dl lilli' lcngi!t 10 lbe dc,:il'cd \':lbli· .. 

:-,·j"""",i,' din~l'am of ",h"ill:t''''C wHllr "i n'lIit, with 
~"""htl,<!s , ):CII<:1""'''f . " ",I " ,,11 oINM'lor COIIIlC~IC,] f!)r 

1I(!:J,itl:1"W(' 1I 1t!:1.~Il!"rn'<:m~ . 
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SPECIFICATIONS 
Ra nge : T lot-orcli\-:llt.,·. ~cro lI' i" ' ini,~' : I"''''' it-n ll )" lhe 
Iuw"r I;",i, is (k'll,rl11ill~,<1 by tI,~· ~,,,,,!l~t r(la(bhle i""re-­
"".,,,t vn ,he ~" " Ic whid, is :.t\JO ",i~rOlnhos (H.t "'illi"'ho). 
"1'1,.. lIlll)"T Ii"", i ~ 1000 ,,,ilij,,,Io0:0. H,"'!!"c;$ the ~""e for 
both condllc':uW~ ",,, I ~u."'<.·ell"I!H"c. hu, ~u~eCJ II"'''~ ca" 
hc (·ilher 11'l.<il;VC o)r n{.'I0("' ; '·' ·' i.e .. 'h" ~\loIC"'j)l " ''''C tl;al is 
(~ olihr'L1.-(,1 fro", - :W ,<) + :w ,,,illi,nl,,-,,!. r.1uhil,I.,·jug r",,­
IOri! fro", I ,.021) M(! Ilrlwid('(.1. "",1 I,,,"'flrs Irom 20 to tuO 
"~, ,, be rl;~l(On,,jn ... d a r'l'rl,.xi ,,,,,,d.\" . 
Freq uency Range : 4;f; If' wuO :'11.-, ,lirc.-t-rclI,li"l,l. 
Hllllil:{.' '":'" It(' e~tcndf,.;1 .t""",,wn,.<1 I", 2U :'l Ie, if" Ir<)'II1<."":,'· 
,·"rr(',·I; ' ''' i~ "IJpl icd 10 ,h!! ~11"'-'''I'!''''''~ rc,,(!i " l(, ,,, ,d 
"1"'·,,r. l In "h"ut lijOO :\ [('. 

Acc u racy : FQ. 1101h ,·o'Hl" ... I;",,·!! "ml ~ "~"epC"",-"C: 
1m,,, (J ,0 20 ,,,im,,,hos ±U"/"";" + O.:! ", illimho) 
from :!U 10 » ,,,;lIi,nhu~ ±,., \ l Ji '7(1 
".her(' .11 h II." ~,·,tI ... ,,,,,ltil,I.I";"" Incl')r. 

Accessories S uppl ied ; ()"(' "1" ' 1".: ~' ·I _W :\I 5u-!! Tel'-­
,,."",, , ;u". fur ''''''' ~ e""dll'·""".oe ~1'I"d:,,·,1. ,,,,<Ion,, c""h 
T\' l"'~ U,O;:-1'1 ""tI Tn',; II;U2- 1>;: A.lju.<,al.ole :;t\lb~. f'lT 
~!J~""'I''''''''c .,t:",, !:. , ·d ~: L\\"O T, ,.,: Si 4- l\2u ['a'clt ('ord~ 
fur '·''''''c.·,i<lll~ '" i,t1'''''Tlt!''T ar,,( ,I"'L""I(I': ""d OnC! T rp.: 
",I-I' ['"" ... 1 (',"lIlt .... ·!",- fur i"."'III",;,)" "n '<lee;.-er . .-\ 
,,"'IU<.1c·u ""r"~l' '·n~ ... i~ f'lr"i.,I,,',1. 
Add it ional Accessories Req u ired: G.·"c""!",, ""d .1 .... 
tc"'''r. ('c"C'·'·,lUr ~It()111d "O\"('r <1",.;"",1 ir""lul·'''·.'· n"'g(' 
,,,,, I ,1.:-1i1',·r !,('(\\'L'i) 1I t \'olt :111.1 1U ,·" Ir;;. Tn'f: l;:U.~-A 

('05 ,.., 5UO .\1,'). "nd T.·!·t; I:!o!)-A ( ;:.')0 lU !I:.!O :\k ) U,, ' t 
l).,'·ill~("r~ (~'C P"J:" 100J) . "r "1" ,'''.: ltI:.tI •. \ 5,,.11<1,,,,1-
:,iJ;Il:,[ (:~"N"I"'r I,r{' rCI ·''''''''''nl!..,d. Dc,~''''!(''' ,;"·,,,; I; ,·il.,' 
~ I" ",ld IX' 1",! '4!t ,I"", W lnir·r",."I,~_ Unli',,,ry <:(\,,,,,,,,ni_ 
,·,,,innS-'}"I'!' re""i""r" ,.,") I", It ..... d, i" c',,, jUOl<"';')" w;IIt" 
'1'1"1' . ; t :.!o~- .\ or Tn'.: I;:O!I-.-\ 1'"i, O".·m"tor " nd " 
T,·,· ..: l:'7-l_:\!\{ :\I ;~,'r Ih·,·lilier (l'''b''~ I:?t.o) . For Ix:~!. 
r"~,,h.~ Ih<: re"ci"cr ~h<)nlo ( 1,:1\"1.'" 1.",dwi.llh "I "I Io ·,hl 
:..iU k, ·. C<)r'nin ,nHit".y r~t'i\"..,r~ "re ';"lb.f'lf"10rr. " to-­
"i,INI Ihi'~ :Ire ,,<I"'llI\llel.,· ~"iel<lcd . Bc.,t rl,,"lt~ will I", 
(lhl l' ;I,,·, 1 1,.,- " .-<in:: 11'1l i-I "'''pli t",r :lml ;,,,Ii,,,,(t)f "ir< 'uil 
,)1 (hl'~- rr .. ·.·iw·r~ ... i,I,,, Tn'~; ~; .I - :\IH :'Il i~"r I{er. tilll'r 
"lid ,, " "1' I,r"i,,.i"'1: (,.,,·il1:>''-'r. 

T!JI": 

1602-A J U-H-F Admittan ce M eter 
r .... 1'EK'J' KOT ICE. S ... !-lot"" 3 ~,,'I -1: . p~~c ,· i. 

BRIDGES 

H",,,' "iew ui ,he "d ,,,,lt,,,,c-C "'(lter "howi"ll: ,he fou t 
line.~ ",,,k;,,~: "I' ,h.., ::'·"':''''''''r ju' ,eli"" ",*",hly. "['he 
thrt-e ar"'~ lor lin) ~ Iidi,,~ i " d 'c,,!or~ ca" "I~ Ix: II<'en , 

T ermi nals: All ' .ll rmi""I~ :orc T n ' t: ~"i 1 ("":I~ii.1 ("..,u_ 
"':'·' .. r~. T n-Il ";, ·1_(21 Ad;;I""r" "r,' :""il,,1.I,· for '1'\"1"1.: ~ 
('''''' ''IN,m;. 

Dime nsion s : ,'-:; x 5 1 ~ x 571 iudw' , witlu}ul swndards 
""d l1ukuowll l·...,'meclcd, 
Net W eigh t : i;~~ l"-'U1Hl.~. 

IJOX W( $295.00 

T!,~ Tn'.; W4ro! -:\ l--ll-F .\d'n;tt""~..;; :'I l e"'T sc' "I' IQr mefl~"ri"g the ~·ff,..,·Ii,"" ;'''I'''~j,.",",~ 01 " 
re~;~lor.:\ cQa~i::t! " d"I,!<)r ;., lI"cU U) I1lvu"t the re~i~lUr. :I"d " Tn't: Si·I-L K CO"~I:lut.- l ,npedt\l"";; 
Adjust,,!!I\) Lille i~ \l~t"!(! ~.., 1Il'lke t il" (lff~",,'ive !e',~,h fr.."u oneleT '0 re.~i~!.or 1!(,lL:I! to n qUarter wa'-e. 
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BRIDGES 

TYPE 561-0 VACUUM-TUBE BRIDGE 

USES: This insll'l1menl makc~ pOJo;Sihlc 3(;C\I­
rat e fl)C:l,;uremen ts Ilf ,lie Iitree flllllJal1wulul 
vacuum-lillIe par;ulLcICI";S: tunplifil';lli oll fn e­
tor, I I'an;,;t:ondllcl :\IIce, :iIld plat C 1'(',.i~1 allee. 
over wide' rallges of \'ahU's. The tH;C'nrat'Y 
is l'Uflil·j!'1I1 :;0 tha t till' bridgp h:l~ fuuud 
nCI'c p t:llll ;t' o.mOIlJ.\" tulJe mnllllfllCllll'CI"S a>l ;~ 
sl:lIld:lnl of rct"en.'IlI't· for LI!1w mCIISII1"1'Ill('Jlts, 
purt.ie'lib rI,\' whcl'ccxtrrmo \"I1 1I 1(:.';u1' I lw param­
ct(·r.~ :11'(' ('nctlunlcr('c] lltu i wlll'n! oniinary 
nwa:':llring cin:ll;\!'1. het'llme IIlltl"l l.'c' lwonhy. 

l it tIle field of dc\'clojJllWllt :l11d research Ihe 
inslnllnenL in ailliilillll \0 pt'o\'iding: a cclIrate 
11 11';I~ Ll1 '('nU' ll ts tlf l i lt! 11,.ua1 Itlbe jl:ll':lmclcrs, 

afford,; I~ m('all~ uf stml.\'ill~ the bcha\'ior oi 
illl,(',,, Il~d ill IlIlCOll\' Cll\iUll lI1 and ,"pcl'illl 
eire'lIil,;, wilt'u an)' one or Ih e {'lct'll'ocie,;; may 
be 1l .... ~·(1 as II\(· opcr;lting CIC~'II'(I(I ( ' Hl ld wlu.:re 
the ]llll'aIlU'ICI·,': may ha\'c 1It'V;;l tin' \'aIHf~,;, 

TIl!' (\I be ci I'll! its lia \'e b I',I!;C l'lIollg:h (:Il!'I"t'1l t.­
('arryill~ (';lII;l c il,\' ;( IHI .s \llli~·i(;nl in,'-ulatioll so 
I hUI IUII'-poIl'cr U':lll>'mill illg I \II 'es Itwy be 
ll',') l l ,d in ad dilion W l'l'I'('i\'ilig tl[hcs. 

DE SC RI PTION: The ul'id~c mnkC')': 1I;;C of ailel'­
lLat illg;-{·ul'I'1.'1l1 111111 m el hod,-; flf tnl,.';lsn]'(; I1lCllt, 

ill wh id( phn:,e " hi ft ;1Il.! C';qKtl'ilalll'l' (,1'l'01'8 
h:t \'l~ hecn gi\'en ."ipc~·ial ('IJIl"idt:raliOn in ortlel' 
Ihal tile ()I)t'!';(lill):; "UIlgC: of lilt· u"idg:e may lie 
tis \\'ide :1 .-- po>'sil,le, i-:al·h of I Ill' 1 hrec coclli­
cien t.i i1S obtaincd in tcr ms uf Ihe ra(.io of t.wo 

a llt'l'Iluti llg \.est volt:lJ:!;es. A third \'oh:lJ:!;e is 
employed in Lhe C~lP;H;it;IIU'C hal:lIU'inJ.! I·in'nit. 
hUI its val ue dcw):; nul {'nIt'!' illiO till' t't'>'n!t • ..;, 

.\n eXlrc llll'l.,· flfoxible atT;IIl~(~11l(' 1I1 uf till' 
Iulle ('oI11m] I:in·uit..; make>, it p()>':'! illl!, 10 
me;j5;\lrl' Ille tlllll' pal':lIIl('I('I'" n 'f('I' l'cd 10 [Ill\' 
p:1.il' (If 1']CCl!'OI]C~. Connel'lion. __ frfllll Illc lul;c 
uncl eI' I('sl 10 1.lll' l11pa .... llrinv; (· jn;1\il ;Ire mll1.1P 
by mea n>' of (·oJl(·C'lItl'i{,' (·abk· ,;j aile! jilCk,:, (;01\+ 

Il cI·tet11.O:~ UiIH'-I('l'Illinul jal'k pl:I\(·. nWllnlcti 
Oil llie ]la[l('1. "':ixll'I'11 ('Oll l'CllIl'ic' p lugs [l1'C 
m01llllcd on tllll p;llicl. pcrmit!ill:; 11 wille 
VUl'it,ty of illlCl'conllCeli4J1ls Ilel\\'l'(,11 1111' j:I('k 
plale, thc mC[lsUl'ing eircuil , and ('XICl'IIlll 
balt cl'iC!i. 

T\\,I'I \'I' adaptol'''' arc !)I'fI\·kkd. F:lp\'I'u of 
thcs!' e:lnT ditTCl'cnl "lanti:1I't1 IlIht, .-,;uekch. 
ami onc is a "lInil'(' I' .... ;d" adapior r l1l'1\i ~llI'd 
\\'i! II :'Io ldcring 111!;!':. 

FEATURES:.,.. :\ >,ilHpk and s\l'ni!J,'htfol'\\,:ll'l1 
mcn>'Ul'cml'lIi p!'Iu;cdllrc i:; u>,cd :tnd is ('x;1('II:-; 
the .':).:lIl1C foJ' all Ihrce cotl lit'icl1l ". ,\ t/II'CI'­
j)1)>,itiol1.--\\,ilt·]l is 111('!led I~) IiII' dp>,il'pc] qU:111-
tity, lUultiplier swilch('s arc !ie l ;It lh~ :t]lpro­
priatc value for Ihe lIIIII' Iwill)..\: Ic>, \('(I , lItHl :1 
null ba\;11lcc is obtained hy adjusting;\ lhree­
dcc'adc atl cn1l!.llul' ;tnd II \'<1l'i:lhl(' enp:u' ilOr, 
.. \ \ Imlancc. the d{'l·:ltie .... rcad th{' qn!llllil.\' 
being measured d iret:tly t o thrce ::!i ~lli!ic:lnt. 
ligu res. 
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Simpli fi ed rlial!:Tnm of the eir<:u;t cm]110~'cd for the melt. .... 
1I."_",,,nt of triln~colllh""nnce willi II".! '['\"1' .: ~f,l-D 
\· I."uul!\·Tube Brilll!e. The a ·1' 1,btc t:"r re'H r"~"h;n :.: 
from I.lie " l'pIi"'ILlO" of ", to l.he crid i~ hnl",we<l b~' "" 
...... 1",,1 nnd O]1p"";le """cnl "I'plied 10 the plalO} frolll t he 
,oun'C ' t. l1orr>nch the st,II,danI re'<isI1U1CC. The ~e\l i"l:; 01 
Ihe 01,,,,;,,,,,1 "11(',,,,,n .... rLl Ihe hotto", of Ihe [-,,,,,('1 j:;ivc.; 
tho ~icnifl,·",,' Ii!: llre'" ;a ]I.e re., "ll. "" ,I t l,e ~etti"l!~ of "be: 
~'Ct' nll(.'''''''I<)r$ (r , n",1 '~i iudi,·,,'r nmhipl,l'in~ f:lewr.'! 
t ~lI.H.TI1·I .\" IIY "rul ,,,,',,,v. ul' un til .. 11alllll ~\\'itehc.~) . 

All," (J ,,,,,lrnlu r<l- t:oll '[ .... ncnt tl,rm,ch the Output I rans· 
10,."" ... r":<ulli,,c fMII' lloe lui>\! i"tcreh~Nrurlo <':'II>II<;i· 
lanl'Cl! ,'a" I", 1~lb, ... ,~1 ont h.,·lI,c ,"ol,ne!! of the !!x~m 
spliL F('o>",,,I:rr~· . a"linc Ihtouch .he ,1""hlc'$lawr e,'p:r,,­
i\.u r. Tlti, I~, I :",,,,, <lo~s 1101, ,\/fl~'t (1 11) h" \:n,,,e "ondil i""'1 
fflr the ill' ph:.",.., "0'''1)<)''''''($ "",I (..,,,,,,,,q" ~ lItl y It:l~ 110 
.,/feet 0 11 IlrC ',,(!:I'IIT"''''llnt .• 

Tlrll I'oint~ "t illlrTICitH"I;"" of lire te~t "ol'''!lcS eJ and .'. 
are dlan,,~~ 1 h," ;, ;> ,..ild. "'lren lit.., ,)II,er tt)"~tt\ltt~ :He 
men _tired .. \ nOl Irer swiv,h n"'er,;c~ Ifle [~,l"ti I". ..,1 I', wi";,,, 
" c!:1\';"" "3h ,~ of tI,,, (·"'lfli, ·i""I.~ "T" 10 he ",('''''lIr"oI. 

+- i lldeppndl' rlt [r1{'a~l1rcrnCIl L<; of the t hree 
m:lin l ul)() p'lntlllelNS al'C [)os...;ihlc, i.e., nOlle 
of thc b : rl,lncC':; dCPClllil< ill nny way 011 [Ill." 
0 1 her. Therefore independent cross l"h('('k~ ca n 
he obta ined fro m the k nown rclalioll>;hi p 
lm 'oh'ln}!; Iile three coe/tic ·i!'ll t:'>. 
+- :-:eg:)li\'c vaiu('s of the luhe eo('rricicnl s can 
he IHCa:-;l1 t'cd a~ rca.dily as po.,>ll i\·c \'lI ltles. 

BRIDGES 

~ In11'rdl'Clrodc c:t ]laeil:lllc(' clrcets [JI'e h:tl­
:lllccd out hy a 1I1C\hod wlrich makcs po;;sihlc 
t1 Ie illdepcudclll me:t~\ln!mcn 1. of alit 11I'I'c 
pt\J':lInctt'I·.~ O\'cr \'cry wide rangc::;. E rror~ 
ha ve tim" been r edm!cd, and i1 i" po;;:sihle 10 
Illtll):llire tile Ir,111:'.COlltl tl c l:tnl·p of a tuhe 
ha.ving a high ".due of grid 10 pla1C tap:lCi~ 
tance wl1.holl I li lt.\' erro r frum tit i ... {·a p .ici III IH·f·. 

SPECIFICATIONS 

Range: ,\",pfi("·,,,j,rn fa<'lur (~l: U.oo l lo IU.OCM!. 
1).,'111,,,,;(" illl~r",,1 plait· r.:...;jsl,," ~-e (T~) : 50 oh,,, ~ to to 

11l"g"h'''~. 
Tm"",,"llthl<'t~uc.., (~"'): o.ln 1050,000 ,"ieTO,nlo()s. 
l',,(]('r I)T"I,,':r ,",,,,,!i,iol1~. II,n "I~,v(! ""II"l-'; ":'Ill be e~· 

l .... '{"<Je'\. '1'1 .. , ""ri"u~ p:lr""'~l.<·r~ ,·,,11 a!~" hr ",eMurco:l wilh 
rC"jJN:t to ""dOli" ,,1C'l1wnl~. ~ud, ,,~ Sl'rf'C1l A'ri'I~, "t~. 
:;\eA'".i,,(' . aii well "S I,o~ilive , ""1,,,,3 \"1111 h~ ""~"~"T""!. 
Accuracy; Willdn ±t"-; f"r .. O!~i~l"'''·':' (r~ SWil('], I',,~i­
Ii",,) frum ItMMl w IJ~ I().OIJIJ "hillS. ,\1 lower " ud high.·r 
""Ir,, ~~ Ihe ,'I'rOr i,,'·r,·:\"~ "liA'hll~·. 

The "~Jlr~,."i"" I' = r~~., ,,-ill ,·I .. ,ck I() ::!:::!(i~ wlr~lI tho 
' III,,,,ri' ie~ "To.: ,,11 " .. ·:"uTed I,," the hdd J;i:c, :",d wh,'" To 

is u.·lwNm \IM'II ",,,I 1.tIl.'O.(lIWI "h",~. 
Tube Mounting: ,hl"l'lur~ arC [>r<.wided. ,,3 l..,l1uw~: 
·I-[lill. "'pin. fj·J!in. ~""dI 7'I)ill.I"I'I..'C "pin. o .. tlll. loeking­
in . ,"iui:lture hu.ton ").Iill. "';II;:rlufe [lIInoll !I-I I;II 
(II(),·"I). lICOTn (0'>- ,",,1 'i-Ilin ) lIlId ,,-win.' ~IIh- lUi"IEllnrc. 
Tlrn~ ,,11 sl :II)( llO rd c""'lUcrd,,1 rC"Ceil-lul; LIIU""; CIrri b.., 
""':B',rll'!' III "d,ji l iul!. I' "I1I\;""r~:lI'- "":.plur. wi th ninc 
so!,h',-inll Io,~". i~ 1",;,\·i<1.,,[ so tloin ,,,,,,,o"III,,d IlIhe~. OT 
\.\II«"~ wilh 1I0''''<ln."I:lTti b,,_"e~. ClIU he "'(':I""rl;O.l ,'on­
,·cni.,,,t l,\'. T he 1'''''c·1 j,,,'k plate tu,d Ihe adnpt')r~ nre 
mn<1u of 1"",-["", IHaleri"l. lJ~u"l1y ,l'ello", l'irN,()I; ... . r('_ 
dllt'inl; If) " III''';'''''''' \h.-· sl"1!I lillll; r.rfwt of di"leull"e 
10;0. ..... "" till' d.' -'I:'I";I' r\·,i~l""'·'· h('ill~ u''','''"n'<l 
Accessories Supplied: Two '1'1' 1' 1< 274-~E Shi( '1<l~od 

__ '1'[11'" --,c-c-- - - _ _ -_ 
561 - 0 Vacuum-Tube Bridge . 

CO" "' ·"l.lJr~ r()T "()I\IIc~lillll hr i<l :.:c 1,0 o .... i ll:uor "uri dp.­
I",·,,,r. twO Ilrid,l"m! "'Ulml"'10r~ nnd Oil" ~!",'·i.,1 cun_ 
",,'(:I()r. 
Current and Voltage Ratings ; The t"l.e "'r"lIil~ Io"V6 
1"r~c ('1I""lI:h ""rr"'II-<;II 1' r.' i"lI: ell l",,·il .,· ,,,,, I M,ni"i"ut 
illsuhlioll so thai I""'-V()""'r lr""~"';'li,,~ 11If",~ "'''~ I,e 
tll~I(:,1 i ll :rddiIi"" ~n ,,·,· ... i,·;,,~ IUI,,,,. )'laxi"",,,, "II,-,,,,,,I,lc 
p[,, !" rUTrell' i ~ 150 1113 "",[ ",r,xi,n"", Ji1:<le ,·, 'It'l~e ilS 
];;00 vol t~. ' 
Electr()de Voltage Supply: D"lI"r;e~ (lr ~IIit"hlc J,,}w(·r 
~"pl>!i(>:< ar.., "C<"CSI!:lry r<lr 1>T()"idi,,1t ti,e ""Ti"n", ,'oll~~es 
r~'I"ir"d h.l· llor 1"1,,, " n; !~T te.'\. 
Bridge S()urce: :\ ~uUT"'· flf I( ~M) 'T,'h'. i ~ Te'J "ir~"L T ire 
Tn-I-: t2t4_;\ O~,~lbl'lT. Tn·.; flt:/..·\ Awli" Ow;ll:.l<>r or 
.1 ... '1' 1'1'.; ,2:1-'\ V''''"ulIl-Tu],e F(ot'k ;IS .~nil,d,lc for thilS 
!!llTpo.;e. 
Null Indicator; T h\l TnI': 1::!:{I·[i .. \lIljl li1i<'T ,,,,,I Null 
Del~"10T Will, TI'I·r. IZ:\1-I':! Filtcr 11"'0.:<' lll) ) ""d " p:lir 
of ~""itke he,,\! telcI)ho"es (IT.., """0'''"1<'''']",1. 
Mounting: The i"~lr",,,elll i., muU"le,] in a w"l"u~ 
I ·"hille~. :\ wo<"len $IOI'''C(' ""~e i ~ j)T''''i,Jed rur lire 111\,;: 
pl:H'·~ anti le",I.". Swr"~" "I""'" ;~ \>f'w,d~d for n ;'-[I~re 
'lIIh" 'r~,, 1 ''']:;J)lOr. Oil wl,ich :111.1' 1.\'1)(" of ,;ocke •. e,m be 
jlt'" ,,:mc"Jly mom ,tl"!. 
Oimensi<)ns: (lAI"gti, ) IsH x (width ) I;;~~ x (heicht) 
I:! inrhe~. 
Net Weight: (10 lu:"'nd~. 

rll</,' \1',,,,1 

. . . . . I $650.00 

T 1Ibe SOCk(!1 C~:l p,tt·itanct''': are menHu'cd arCUI':lIl'iy ,lIId conn'nicnllr hy m e:lIIs o f 
'I.llaptor>; anlilul!le for lise willr tilt) T YI'E lli[2-.·\L H-F Cap:wilalll'(' .\lell' l' , P;lgC 78. 

GENERAL RADIO COMPANY 89 



.  

BRIDGES 

TYPE 1670-A MAGNETIC TEST SET 

USES: This ('quipn1l'ut is dC',.;igncd tu furni:sh 
cOI\\'cnicnt :1 11<1 ";'pid G1)..(·y{: I{~ mca";UI'Clllcnt oS 
of lIu.! ]Icl'me,.!)ili,.\" ;lnt! ('ore illl's of small 
";:ll1\p lo:-: of IHlIlin •• !t'" [crruma)!;llc l i,' In<ll(,l'lal, 
sw'h :1" IIl iv;h t, he \'ut frulll In1ll :"fortnc r lam­
illal io n .... :-,uc h :-:: IIl\ pl('~ lIlay h:wc :l width up 
III ~ II im'lt :)Ild :tlly iClIl4th in CXC·('!'!.~ of 2 Y.;' 
ind lc:-; , alld may lit, nll';.I";lll'cd imlividun lly or 
ill p:ll'all (·1 cotn hin:lliomi. They ,;an be cut ill 
any dt::s it'cd din.:cl.ioH 10 the rulling. 

DESCRIPTION: The in:Slnllllcni (·( IIl :" i .~ t s of n 
:\ Iaxwdl hridJ.(c ill conj lllw liull wilh a ph;l ;;;e­
sCII . ..; it;n- nllil detector. The m emjUrCIlWllt 
con"iSls c."i:sclilialh' of the d cl(' I'IH in:lliOIi of 
the il1dll('\;IIU'1: :u;d I ht' loss cnruPOIICIH of a 
w lclluid bllilt ill\ o the h !.:sl \'lIke in whkh the 
s:l mplc i8 d:ulLped , '1'111''':(. parallleter,.: :Ire 
inlt·rprctf..'f l :IS I he l1erllle:,hilily alld core lu.;s 
of 11 tt: )! pC1'imen mal('t-i: d, Vahtl's of normal 
indUeli\l)I:t', U, (Uu x de n, .. i ty ) arc directly 
I':tlndahlp from these d:lt:L The tc,.:\ yoke is 
dc.:s i).!: llf'd to h:t\'c SlIlIit'iCUl pernwahilit,." and 
el'O":s Si'ct ion 1>0 tllnt ie .. rehtcl:lIlt'C, up 1.0 

ml.'d iuln pc rmt'abilitie:i, i:s Ilc).div;ilile (:om­
pan'd to th:L1 uf the specimen, c.:orrcctiulls 
C:ltl be madt' when measlIring high-permea­
l)il ity matt)rilll.s, 

T he m eaSlLrcml'llt is m!ldp undel' kllO\\'u 
conditions of GO-c,\"de norm!!1 m;\j:!;l\f'l j7. iug 
force. 11 , with pro" i.',;jon fur ;Iiljll,.:t.iug Ihis 
p:na llll't cr 0\'('1" :1 wide r:l uge, T he magnet­
izi ug (;lIrrell l is !<inw;oidaL l 'Ulll p::tt':U i\'c tests 
s ilf)\\" no :;ij!n ifkan l dit)"I'n'I H"(~ in t he re~'iUlt s 
1'1'0111 Lho,.:e ohlailled wil h :-:iu II:-:Ioid:"l1 volt age, 
~ I ea :-:luremenl s close to iuiti:d pcrmC'ilhi lil." 
(II == one milliut" ,,.:tcd ) "11 11 III' madc, :I nd a 
steady bia,.:i llg lllagncti7.ill).!: furce (de) (;all be 
slIpcrimp!),.:t 'd , if ,lc,.:i1'!"I, f'lI" incl"t'mCllbl 
nlC;t :-: tll '(!tll t'n ts, 

Thc dl ~ tt'Ctor s~'J;t elll cOll .:s isl;; of ( I) n. 
dcv;cllI'I'a t i\'c ,.;l'il'd in: amp litit'l', (2) ;l pit;l:;e­
shift iug net wurk, which ))l'l'Ini t:; c it he r o f LWO 
scHs itiy,inv; plw,.:t ,.:s to bc selcl'I l!t1. n) a 1l1l:)l lu ­
IatiUI! hridge ill wi licit Ihe 7.('rtl-cf'nl('r g::l lv:l­
Illlme tel' is cl)llm'<.'tc.~d, :m!! (,I ) a n amplitude· 
limiting network, which ~i\' ( ':i maximu m 
":I'II.:sit idty al Imla t1ce, hul prC\'ClIt:s the 
g!l I \'~lllomCI(, I' frOtH v;ui n,:!; otl' :scale, 

:\ complde th Cl lt"I ' lil'al t relll nll'll L of I.he 
Ill ct hod of IlIC:HSUl"cmcllt will be found in a 
p:q)l'\" hy 11, W, l.:lm":I)II, I!nt illed ",\ i\ [({itOl..I 
of .\Ic·asuring tilt' :\ \agllclic Pmpcrlies of 
Small Hamples of T l'an,.,ful"IlHl l' L:'l min:l ti( !Il:i." 
Pllblis hed in the "'I'OI'('I 'ilill(l8 I)f Ihe f lllslilu le uJ 
R(ldio /t l/.yil/ce/"II, Det:I' lIl oor H} 10, 
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FEA TURES: .;.. ~m;lll !'('d:"lllj!u1:W)o;1 rip :O::l lI1pl('" 
:HI' II,;\,II rot· 111I':, .·lIn·lIlf'lIl .; \\'iil, Ih, · '1'\'1'1'; 

Jl'70- .\ .\I:I).!II('li,· T t,,."1 :'( '1. 'J'!ill ... i1 i" !llll 
l1f'('o'1<1<;,ry 10 1'1'1 '1 ';'1'(' "'pl"'i:,1 l'i ll~- ,.. I I:1I)C',1 ~ Im­
pit·,.. "I' I .. tI "''' I hI' :IIHlllln! 0101:,1"1'1;01 required 
t.u ('Oll ... lrlH'\ Ill(' "'I:u ld:ml Ep."itein 1",~1 COl'\.!. 

.;.. 11111('1"'11,1..:111 11I\lil'ation" " I' lmia[w(' 1',, [' th e 
I\\'I/ m:,in l,t'i,IJ,!'l' " ',lI ln ,11' (I re pro\·i,I,·d by 
1II,':Ill1< 01' l ilt' pl,:,,,,p-shifl ing; lW1lI'ork. T his 
[',·: ,llIl"(· 1·lil\liJl:'Il'.~ l i, t: 111"III1\'('ni"II( ' I' "f llit' 

slidi l l:!. l,:,l:ir(('I' I It:I \ i .... I·II:"·:[('\'· l" ll'li,· of the 
lu'i , I~,' \\, 111'11 a l'Otl \','IIL ilJ[ ,:,1 utlll ,1t'I" ('\ ' II' i!) 
u="ed. 

I)jrl',·' l·',rnpa ri.,;o ll "f tli ... pc rnH':, hilil,v and 
10":'''; ill \':l l'ioll l' ,;:t lll]1ll'»: (':L!I gencl':t!ly 1)(: made 

BRIDGES 

from the bridge dial rcad !"),!,, willwllt Ihe 
n"(·, .. ~."it .\ · of (':tl "l\l:'lill~ :iI,,";olllll' \' : d\ll "~ ' 

'1'11(, tlil""'li'!!1 of o !f-I,: ,I: ' 1\('l ' j»: inl1i" :III''] on 
t h l' U'I'II-,','IILt'r ~;lI\' :' I " llllt,j,'\'. 

;\ 1(::'1<II I'I.) I11 '·1I1 s !l11:d" g;nlL'" 1(, I':p,,'ein \'altles 
f01' PO\\" 'I' ]lU1VO"e.~ ,':111 he llIild e Oil i 2-g r:idc 
.si li con slt'l'l U I' hig:ltl'r-lwrml·:thilit,y Illaterials 
at U"'RX cqll:ll to 10.000 g:aLl.-;'''.. 
.;.. Tlw hi:.::h g:lin tll'uCl$,;a IT r,))' mcaRHrcmcn ti; 
at luI\' \·:t!Ilt:.s of m:lj.plI.:l izillg force is I'llI'­

II is lted by I ll!' dCg:(,IIeI':L t i \'C :-;l'1t'l'ti \'c :unpli ficr, 
",llil' l, ;11",0 di lninlLlt'.::; ,I'l' clll'I'1 ,If Iwnnoniu 
respUllse at. high \':dLlC" of m:i~llelizillg 1'01"(;(:. 

'rhl' l imit ing (:irl'uiL prCVt1l1 " o!T-scal e de­
fl eCT iOlLS of I he nwl CI' , :lilt I cUm ilia 11'''' \ he 1\1'I:d 

of an adj u"IH I,l(' g:lin ('\lulmi, 

SPECIFICATIONS 

Range of Magnetizing Force: T!o <l IiU-c,"da '",on",,! 
"'''I1""d~illl!' f"r.·.., i~ adj tl._':'''''' fr n", 011", ""nit>Cr~l(,, 1 10 
tl ')"r.,'" l~ tl!ill ... ,rl'< l .... r c(:ulillWI ....... ) rot" line vol[;o ll/! of 
IL5 ,'.>.11.< • .-\ hi,,~illl; "l"IH"'li~i"r,; fore" (d.·) u p 10 :I 
Oi:nl(·d.' C"" , .. 1.;.0 00 ~Pl,'il"l. '['htl "' .... "'._~ary ,1.(' INwcr. 
Ill/ to I.;:' oer' I M1~. erl ll he olol<lino,oJ froUL the int.:orom] 
I,"""~r ~nJ>ply of 110" t~.,t ~cl., 
H igh-Range T cst Yoke : ,\1( <lu.~i1i"ry 1~_4 ) '(,k,> {no~ 
~UL>pl; . ,.l) will ,,~I('nJ Ih" frlU l::e or ",.rlll:\] /I lip 10 :!.5 
UL'r~ l<"!-. T l", '~''' I"brd yoke. IlOwnw·r. i~ pr"CC'ahln 
wilhin ;\_ r :\1(:::('. 

Pumeabitity an d Core- Loss Ra nge: The r",,~e r(Jr 
]>("O:'I·:<hilil}, "ltd .·uro .. l ....... ""·,,·,,r~""'l11~ \';"i,~~ Wilh ,1,e 
(·rOO/i-..("<,!i'm "~"a. Fur " ~"" I,]e I'.(). ... ,;rt',i" n u; 10 lit,. 
It"n. 1',,11 ~""lr "II tlo~!, ,!ial is :!,:'.flOU. T lo. , IIt.'TlI ,,~ah;lity 

;Iud ''1)1'" I""" "I i'"l' l"r.o'II:II("" ,i .· "'1IL'I"a ,,,III bot> 111(:" .... 

II rl)(\ if 1\ .·:IIIIp\n ul l,r(JL'~ r .:oro,,· ,.('<.: Iio!l is eli"!I"'''. I ~ rfl:\," 

~o",,·dIllC~ lk' nl"·C""';''''.'' It> <,:.1[CII I" t(: l'orrc('Iiollll ior hh.:h­
p('r",~,tl,i\;,)' '''''I",·iil!~. 
Accuracy of M!;)as u remcl1t: T he aeC\lrr,,~,V of ,hi:. 
vl,. ,.;,,..,\ II;'!, l!oi· i" __ trlll';I':I,1 i~ chien)' dmcn"i "cd h~' 

Il ,~ pr""i,i'lII willo ... Iliel, Ihe ,'(·o,.,;_",,<:,ioll (>f Ihe "PC()­
i"'<'111 is klluw". :5imifiLr ~'\I"l'lcl "f id"ulie:sl tr();l;l seelion 
flail I .... eO''')J" r .. ~ ] . ,,~ ,,".'. ~i\'e" 11. wiLh !I " 'lCellmC.I· of 
± :!" ~. 
Power Su ppl y: 11 5 volls. liO c.l'rlc~; h.l· " d,~nge of 
..... ,,'''''·';011 .• on Ih.' ; .... ",er Ira,ufur" ,>'), " ri"".r), . Ihe 
;"~t.rll""·'" ,."" 1.., "!,,enlted fru,,, " t:JU-,'VIL llU('. 
Po wer Input: (lIJ "'"I.h. 

T ubes: 2 lj(;~-i;. 1 'l X5-G. !tllli 1 n D:$. 
Accessories Su p plied: Te," yoke. lille cord. ""d ~paro;l 

Accessories Raquired : Whe" :'I 01-" m"l': "o" iaiH~ fnrcc 
i ~ :OPI,h,1< I. " ""!li,II"",OU,, ,,,,01:'1 rI" .... ~,,,t fnr ,·"r.,·illg the 
d" "." r~~luirnd, T IL!;) '1'1' .... : :!i' I-A .;If,QUI)!! II h~'O.,t"t iii 
sui1:'],!e ",100" Ihe inter",,1 " ult"~1! $IIttr"" is USt,,!. 
Mo u nting: T hl! te<t ~(. o,< l'1u<;\,c "f Ihe leA ynke. is 
hU\l_~'d in " \I'"IIlIl~ (,,,hillal with ~h.llll"g irv"~ ~,,,,,.l. 

Oi m ellsions: '1'.:o~l *'. (wi<lth \ li\.~ (tl..,,,, h \ l et.~ (hei!:lol) 
10 I,,,'l,c_. over·:Lll: te~I .,· ... k~. S ~ "x ,'; I;'i illcloe<, 
Net Weight: '1\" '1 set. ·1:.'1 I"'mhl~: IC'S' ,\'oke. J() !,"u"oLio 

/'r;r" 

1670-A 
1670-P2 

Ma g ne tic Test Se t (w it h 6 Oe rs ted Yoke ) 
2S-0e rsted Yoke .... " "/ 

" " 

,\Flln: 

YoKEl. 
$695.00 

115.00 

GENERAL RADIO COMPANY 91 



.  

BRIDGES 

TYPE 544-8 MEGOHM BRIDGE 

USES: T he> IIL('j.!ohm \. r id;,{(· j,. " ~'ry u1'cfu l fur 
nW;l,.:urinp; a ll lY)J(~"; uf t'c", j:'lta ll('l')< i ll ,Iu' 
nH'~uhm rall~I'''' . TIlt' . .;!· U.";(·" hh'ludl' 1101 only 
lhe l'(·,..j"lalln: of "arll'itlp;C'-I,\'II(' I'C,.i:-IUI''':, 11111 
:ll..,,) lolli' i 'I:-llI:lliOlI rc"i"I:I IH'(' IJr d et'lrical 
m:LI']lll1t'ry ."lIdr il:; ):;1'11('1':.1101":<, motn!" . ..;, :I ud 
ll':l l l . ..,funncr,.: 'rf ('ll'l'tr!r':11 ('lllli"mt:n l SII\,I, :rs 
r11('os\nl:- IIl1d hUlI."i('hold appli nlH'f',",; uf "in1!;!t:· 
t llmiU(;IOl'S, t.'ahlcs, awl tap:!!'i!!!!':;: uf su tti­
('il' 1I11,\ ' long "t'I ,tiun:; oi hi!-!;IH"'\t.:I)J;e callies: 
uf p:qwr ('ap:II·i14, .. ,.; : :lIId of .~l:d)" uf in.,,:u ]alinj.! 
maleriaL ... rUhLlllC I"(,,,i,.,i,·ity :t lld il" ('hall);c 
willi 1f'I1I!1t'I': lIlIrl' and humidity C;1Ii It{' dl"­
It'nn iuI·d . (;"arll l·tJUI\l:I·Li"n:; al'l' pl'm'itlcd fu r 
Lhc n\('a,~lIl'Qlllt'nl Ilf t llt't.'C-il'l'lIlin:Ll r('>,i;.ol ol''; 
:Sllch a:-; lI)lllli-\\irc c:l hk· .... 1111'(,(,-I!'\'lIlilla t 
e:q),wi w r:;, tlf'III'UI'I;:s. :lnd l-(Iiarded :sp('dmcn~ 
of i n ~ul:lt in;.( 11lateri td,;. 

TlLi" hrill!!:L' 1t:1" 11<.'<'11 widely IIsClt for mcns-
1Il'inv; llIP di t'lcclril' :Ih.;urplivh ct\'Pt·t" ill th(' 
in"lli:Lri'JII ur (' l{'",rie:ll lIladd l1t 'rr. l 1':1 11:'­
fnrrncr,". and (·ahlc. ... Chal'gill~-t'lInf:III elln'c" 
call Ill' l';I" ih' olll:tillcd U\' CI" limc inter vu l::; 
from out! sccond to mau)' hOUIii. 

DESCRIPTION: '1'111' Tn'E :l ll - B \ 1\'.1:;011111 
Brid;.::p i>' a l'oll\hiU:llinn Ilf \\·lu·:It. .. juue h r idJ.!:(, 
:lnd \':It:tI\lI11-tuhc \·ultn\('It'r. 

Th" hl'idJ.!:t! is I'ompo,;cd of t Ii~ fll1lr arms, 
A , H, S . 1' , :\ " ,.;bO\I·1l fil l' till' Il I'l ':ll .\']'l ': po­
i'itioll in the dia)(t'lllll :It thtl ],O\l olll o f t he 
11(::-: t J)a ;'::(·. \\'iih dlc ]I11I\"('r applied :11 ·1'1 1,.;, .. lilt' 
arlll" .. 1 :LIld If, :l1ld tIlt' 1'<ll'IlIlI1l-llll,1,: \'olt­
Ilwt cr COIllIC,'1 {."I.1 :H'ro,,;,,; L hc I'onj lI;.::a l c pairs, 
:I-.N ami H-I ' . FOI" 1·11I'I·kill;!; till' ~ah-a lionwIN 
~CI'II , II\{' tulw i:-: isolalcd from 11](.' hridge 
\"Olt:l~(: as shown i ll thc (; 11 1-:(;1, pOl<itioll. 
with tlit, higli n .... i:-:tur.'i. ,V awl I' . t'IHllll'dell 
10 till' ~l"icl ~·x:w tl .\· tl:; in the ()PI':I{ .\'i'I -: pll . .;i­
lion. Tlw clTl'I'l~ ,.f an.I' ", .II:I)..::I 'S. :dtt'nlatin:r 
I'll' direct, in till' IlIIl.:.nOll"1I 1"I' .. i ''' I III", I'. :1IIt! of 
:lll.l· gl"id (' lIIT(, ll t ur thc lullt' \\,ll1n<l1 apPl':L I' ill 
Illc IH'il l;!;c I.a!a llcl' I)(','all,...,' t il l'." an' 1':llalll·(>(1 
Ullt in t li,' zel"u adju"l llH'rlL TIII'l'l' i." al~u a 
(; II.\IH ; I,: PIJ"it101l. ill ",hidl the IInkll')\\'11 
I"c, .. i''' lo l" . p, i~ pi:lt'l'd :I('\"O.~" tilt' linn . IJ . Thi.~ 
is I'alllable in Illl·,.",ut·in :.:" tiH' rc . .;i,..; t alll·c of 
la rw' l'aptll'ilOrs !ol't·allS!.' filII \'011:':':-1' i."lIl'plicd 
d il'('I"1,\' til t h!' l'ap:lI"illll" \\'hil,h (·:tll thell 
t;ilargl' at !\ nlaXirnlllll 1~11t', The 1.I'ru of tiLl' 
V;t1k:lnOlHctcr (':111 :11,,11 III' .·ltC·('I.:.(~ 1 :11 :1Il,\' 
limu wi thout heing; aJrf'I'\('d h." Ih(' l'l'"idltal 
ch:I l'J.:;c in I ll(' t:aplll'il"r. 

FEATURES: ~ Tht' dirpl't lHc:t.. .. ml'lllenl I .!" 1"('­

si.~I;HlI'cs 11]1 lu 1.01l0.OUO nli'~.,llIlIl< i" 11):111(: 
po,..;.."ihlro 1),1' the U,",,' uf II \';ICIIUIII-lllIJC dc­
tcelllr, \I'hit· 1! ah:,urh" :t lH'g l i~i" I~' aniotllll nf 
])011'1'"1' . 

... COtlslalit. 1'1':11"1 iUllal :tcI'uml·Y. rC~:ll'dlcs . ..: "f 
.o;c l li n).:". is ul.lai lll'd 11.1' 1I ... 1I1g :I 1"t, .. i"l:llll·l' 
"C:dl' tha I i ~ :1])PI"OX1111;11[·I.\· 11)~;II'itblllil' uI'cr 
uno dtwadl.'. Till' drL'I.·l i l ·c ",t·tlll' ICllj.l."tb fur (b(' 
l":lug!' iruln 100 ,000 olil1l" to 10.000 1l1l'glJhm:' 
i:-; 3.) int"ilCl>. 
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.,.,. Tlw \111\a~(' app1icl1 \0 \he Ullknown r01; i l$l­
nnet' i,,, lit'lti :lppruxim:lidy con,.;bnt. j'cg:l1'll­
\('1>.'> of the \'alm.' ur thc lInknown I'csi"I:IIl~'C , 
'J'\ lis mllll Ji i il 111 is n ('I'c:;,.:a 1'\' 11 ) Illt':tSIII'C i l l,.;\ll:\-
1 inll re ... i"!:1 Il l'{' PI'OI){'ri ,V , ' 

.,.,. \ ' n]t:I),(t' 1lt:lhili1.a lioll I,'; ll ticd in Uw Il- C 
PtJ\\'er ",upp!.\' til pn' , '{'nt ,.:urge>:! ill chargiu)!; 
t' lLtTCtH when I Ill' Icakllgc resis!:!nct! Ilf cap:u'­
ilur:-; i,') IUt':I,';lLrcli, 

SPECIFICATIONS 

Range: !l,1 luclCc)I"" 10 IJW,OOI) 1IIl'j(uhlll~, 0;0\'('1'1' \ I.,' 
:I .Ii"t " ",I ,,:j' I,(),_jllo" "lItltil''',,'r ""1",1" ,\ rl'~;,I'"I"" "f 
I ,1HIII,IJ\.IIJ II\('g:Ollill .• "~ II he tli" iIlI;U;,.I" ... 1 fru' " i "lilli,," 
Accu racy: ±:lt~ on Il.e \),1, I, rtll d III II"tllijJl;cr~: 
± I '. 'm tit .. • l\Ill ,,,,.:I 11 ~1O '"lIhit,hch. ,-\I IO\"(' lO,noo 
1I1~·t,:"hl"~, 11", "" "11 ''''''.'' j...- C'"*",i,,I I.,· Ih" , witll "'ll ic), t l", 
~,'" Io: "" tI", .\lI,:(: tlll ~ 1 1l .1i,,1 .',,11 be r",,,I. 
Term inals : \1 1 I.it.:h-,'"I'ltlt" I,,,,,,i,,nls ;,re il1~I1I"I\..J ,,~ 
" I"·nh-.·Ii,,u H, tI,,· "1~'mll)r, A "':l.~i l "l1l1l of I:! III" ,';UI he 
dnt"" ,'" ~h .... t ,·ireuil. 
Power Suppl y; "\ ... ) l~ I"" 'If J->U"'I-' f ~uI 'l>h ,or,' '''',,;1:. 1,1,,: 
( I ) "" "." 1111 ;1, 11"l in'lIm: ,I·" Il"l "OII"I:"~ of 5i1U ,·"lts 
!\,~I II_J \ ' • ..11' lu 11", I.nd!:", ",,,I {;! J " h."ltll·r}" po,,"cr ~ 1I1'" 
" I,' ,,(HIt \"~1'. T I ... " ·.· II,,it, .I ... ·r.lt<o:l frrm l" ItM-I,) I:!~ 
\"t.1t I"r :.! Ill, 1" :.:;;0...,-,,11 ), 1.1- 10 l~,·"~'d,, li,,(', TI,c 1>;,II.'r)" 
I~""'r .'"PI.b- 1·.""i~ l~ of:': :0-;", (j IJry <. 'clI_ ",,,1:1 lI ,u'Il"'~ 
'~'" t.:l!l~ 1.5-",, 11 hal1"n~" Thi~ ~II PI,lif" -1& \,(j1t~ rur II,,· 
tul>l) nlli>llo:- "1,,1 i ,(I " " II" f"r II", 1" ._1 \'C,II"!:l', 

Powcr In pu t: ,;0 ""II~ '" I I t, ,'vI,., .;11 ",\'cle~: wllh 
I''' ' '''r,'' '11"1 .1)", :tl,prc)~ill""l' ('",'rCll t r~l"iTl""(!I'1,;' "" . 
1~1 11m r"r .'~ lll(. !" h l""<,r~ "",I •. :. "'" (nr ,"I",It·, 
External Bridge Voltage: '/"'r,,,i ,,,,I_ "rc 1'T,,\"id~'l1 ~O 

11"., tl ... I,dd 'I'· ,'"I I"u" .~". J", "h",i" ... 1 , ....... 'u, .. x, .... ""t 
""'II ...... if , 1 ,·_ir~ .. 1. 1'11'0 .;I~I ,,"11 .•• ~". he :\ I'J.Io~ ... I. 

Vacuum T ubes: \\'id,l'''''' 'r"',,,,,,"''r -"1'1,1),,, 11),-,..(;1' 
J<"l'''''''' luI .. , i, 11., .. 1: 110.> :;f.'·n.h I'''''l'r ~IIPI, I ,' 11 .0,(' _ 9 
tiK' ''(; . 1" 'l~'I"r, ,I ,;X."..(; r""1 ili"r, " .-,!' 1..(: (cetilior, ,,,,,I. 

1"111"' __ _ 

BRIDGES 

The )IJ:\'\"I'\II~ ,1t,,1 vf '1'\ I'Y. JII-B ;\lc1!ulll" lIr i.h:(!, 
Tlte sc"lc i~ "l)lml_,,, un t-,I.,· 1"~:lril[""L" O" ~'1' Ilu' ",,,in 

.[.· .·" ,1" fr"''' I 1" 111. 

in tile " OhAIIC rC)l:ul"ll)r", " 1;.1:;_1":." 1";1\(;.( ; .:1 L\ I IhU:t>lL 
Tul\(", ,,,,,I t"" "1'1''''; :!1"\<:"I_I!l , ,,'<) :1 "" " I >~' .. \ 11 I \l1~~ lIre 
~uPllli~'] . 
Accessories S u pplied; I\'i,lt ~", I.",,",'r ""!JI,I,'" I' :len'n­
fr..o~ 1i1"'_"' ''''''~ ''''1' .~." I "".1 ~l'''''' fll •• ·~, le<! p r(,1Je 
",o""k~1 ill ..... '·" r "",I ,"I'"r" "CC)II h,dl"_1 !"he. IhuC'ric,1l 
"rl' ~111'I,lk~1 " 'h it 1],<' 1'~'! .. r)'_op • .'r~'f'(1 ,,,{.Iel. 
Mou nting: .... MI'IIiI,,] n"k I·"hilll't whll .~"'.'r 
D ;me"'i;QII~' t '"loi"" 1 .,.,,1. "''''pr ,·Io-(~ I . (\\"1<1110) 11M :t 

lIeng!h) 221 1 ~ (ilChtl .l \ ;;: ;,,,·ltl" , ",·(,,.-,,11 . 
Net Weight: Wilh I""' '''r,' I'",,'/>r '''I,,,I ,\' , 2Hlt 1">U"'\~: 
wit!. 3.-<; IKlwcr -111>1.1.,,, :.:na, I"""'( I.~: TII' I: ,',-1-1-1'10. IIJ~ 
I>ou"d ~: T, I'P' ,.,\ 1- 1':1, t II ~ 1""" " 1,,. 

/',..". 
544- BA Me gohm Bridge, w ith A-C Power 

544-BB 

544 -P3 
544-Pl0 

Suppl y. , ...... , 
Megohm Bridge, Batte ry Operated 

(l ncl , Batteries ) , " , , , 
A-C Po wer Suppl y Unit Onl y . 
Batte ry Power Supply Unit Onl y , 

. . ' <I 
• • < 

A LOO~' 

,\(;lH:E\ 1',\\ ' " 

,\ I.uut'.\ 1',\1 '" 

$340.00 

250 .00 
130 .00 

40 .0 0 

TYI' ~: IXIi2-.\ )'Icgohmllll'li.·I', :1 din::I'I-I't':lding iU,.,;tl'lll1ltml OI>t'l'u!ill).! on lilc' o!Jmllll' \(' \" 
pl'i lH'iplt- is dc:sc l'i \)cd on P:.Jb'C JiB, .\ haltc l'y-upN:lted , dil'l.!l"t-n';l(iing 1ll{·:.?;O!JIIlIJl!'t(' I'. 
TYl'~: i2!1-,\ is tll '1lf' l'i\)('d on page I ii, 

These dll'I:T:t'US bhuw the I.rid;.,oe "Oll ll ccliun~ lur Ihe tlm)c lJ'CtO i tio,,~ {>I t he c u r,.; i.:," ".:U.\TI: ·CII.,U"t; ~",itch. 
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BRIDGES 

TYPE 1652-A RESISTANCE LIMIT BRIDGE 

USES: The Hc,.;i,.:I;\lWC Linli! Brid l!C L" infenuC'd 
primarily ftll" Ill(' prnllllt'lion \(''''Iill:! (If I"l'.':iis­
tOI'.~ . II (';lll I ll! ll .~(~d 10 iIUlil'all! UIl:1 11WI('1' 11)(: 
pl!n'{'lIla).!.'c dC\' j;11 iUIl (rum ;11) internal ,.:t:lnd* 
:In!. to lll:ll('h p:.ir:< of n·.~i":lul';-i. and In nHll­
pnl'C I"p,.:j,.:lu]",.; In;t :'landanl.;;:lmplc. II i .... ;t1:;o 
:~ pi'<.'t·i"iull \r!t(·;I1.~luIW hrid~e fut' j.:I'l\pr:d 
]'p .... i.'q:lllec 1Il(';ISIIl'l,'Il\t'1l1 by lilt' 111t11 11'11'111'''1. 

F.u' 111:111111':1('\111'\'1',-; "lui 11,,,(,1'.-; uf re,',i,.;lo!';;, 
ihis bridl!P (JITI ' I'''' :111 ,WI'llra!!' ;tlld rapid llW:ln.'; 
or :<1']1; 1 fa 1 i II).!; nil'll": \ I )1":-' in 11.1 1011'1':1 tWO el:I,.:,.:j li,';l­
r.iull."', :1 1i(1 for ,.:('II'I-lin)! r(':;i";I')I'''; 10 (,hl,;t: 

lol l~ra lll·ei'< . Tltt' 11l001l1l1:u'IIII'CI' OIl' ('lccl rouie 
cquipmPllt call U.'SC it 10 ad":llllal!:l: i ll m:llc·h­
in .~ 11:lirs of j'(':<i:<lllt'i-; fur OPI'I':l\illll in Ilal:!I1I'cll 
('ircHil:;. 11..,; ;\(·t·l1 r:tc' .v I'; :Hlf'!JLI:IIC for :.til 11llL 
1111' JllO:<\ t".;al'liJLI!; reqlLirenll'1l1::l ill tlel.' lah.>­
raWI'\', :"Inil il~ ahilil\' 10 1l1C":I~lIrc 1'I· . ..;i,,,to l·,; II."; 
lal").!;c·:t:; .,lll' 1H(;~.,11ll' \\"ilhulil. the inl'IHI\'(ll1i-
1' llI'l' of :llltlill).!: IlCU,:<i(>l' 11:IIII'ri,,:-; l11ak('s it. 
mllt'll more conveniellL thau I he ordinary 
dceadl~ hrid~c. 

Till: hriclgu (';HI ;t1 .. ..:c'l 1/C ad:IJllf't\ for lI!<e :1:; 
the nmlrol un it in :llll()Il\:lt;( ~ :;orlillj.! or i ll­
:"pe('lin~ .. \ :<cJ]:<il;\'(' n'b)" ,;ul,,;li lllll.:11 f lJl' 
the indit"a lill ),!; 11\('11'1". I';m h(, ;IIT;lll!-!;l'd 10 
:wLLIH I I ' \':1 r illll": I.V 1)(":; 1)1' n'jl'c'l ion ml 'l'llIIni:<rHs. 
By IlI ljll .... ltllt·UI of til! ' H'B . ..:ili\·il.'· vf IlH' I'd:t)" 
cnd poim:; <;all he c":l:thlished to dt'lprmine 
toll'1"allcc:; of ±,ji, C, ± It)l;c, and ±~070, 

DESCRIPTION: The Tnl': 11i·52-A Ht"si sl ;LIl('c 
Limit. Brid~w IlSi::; I ,leu 1'''Il\'('II[i''l1al eqlllll-arll) 
Whc.;a!;.,\Onc hritll!;e cir('ui t , Ti le 111·id~(· i" 
supplied 1"1'0111 ;I I'oll.";[,II1I-\·o!ial!:c cI-i' ":"lIrq:. 
:lIld it.:.; indi<:aling: meIer i;-; i,:.lil,l":III·d in jlPl"­

t·t'I1I:Ig;e di lfer(:lltt· hell\'l'I'1l I hI: un known alld 
the l! lal1CbnJ on'r a ran!-!:t~ III' ::!::: 2f)' v 

,\ hllill-in s tandard (·orl...;i>:\ ing of :<1'\'('11 
'1\ 1'1': .'",It ) D«t·ad t· H(':<i:-:I"r:- i.'S adjll:<l;dllc from 
one Ohlll I (I I. I II , I I I oh H\."; in U. \ -!II; In st I·p:oi. 

\fc':IlHlrcmclIt . .,; a n' l\iadt' :-:imply h .... ,,('1 till)!; 
the sl:nld:lrd 10 till' n'lIl1ill~tl \':IIIIC of the 
n~1'iist(l1' utldt'r Ic!"t anti rC:lrlill~ 111(> p('l"I't'IlI:IJ~e 
dill"c:reJwe 011 tilc 1111,11'1'. Tltis le:<t 1!l'(H'I'dul"c 
c:m hC' !!1'l';L\ly f;tl'ililllt('d Ily 11H: 11:«· .. 1':1 le.'St. 
fiXl111'C il1lo ",hieh t he n ;sisl0n; 1":1ll he pIIlAJ,!:f'd, 
a nd I\' I Lid \ (:a n he !/l)(' r: lied i 11 eo nj 11111' ti l ill \I" i 1 h 
:l sw i l t,lt tit:.\( sltllr\" \111' 1\11'\('1' c·irc·uil pl"i'li' 10 
1"( 'l llCl\'itlV; Lit(' n'~ i:<1 1J1" frolL\ die jij.!;. l'anel 
tCl'llli ll;tl...; fvr ;<w·h :.L ;<\\'ill·1t al"e proJ\·icll.:d. 

For lite malchillJ.!: !/f I'c:-:i:<IIII":-:, lht' t"I 'si:-:tol" 
to Ill' 1ll:1Ic111't1 i .... l'OI11l1'('let! til j('l'in illai:< p ro­
\"idt:tl :lnd the illli::l"Il:d . ..:I:mdard i~ :«'1 to zerO. 

L"scd :1.": a COU\'CIl\iOIl:\1 Whcal,.:tOllt" I,ridv;c, 
t,bc ('il"('\1il is Iml:,uH'ed iI.\' ;H1jllslilll! Ihl: inler­
nal ,..:lawi:trd to eqll:dity l\"ill1 11." llnl;lIo\\'1l 
j'(· • ..;i:-lul·. Ilsin~ tlce t.:alilJl"alcil lill'1 t:r ;Hi a IHlII 
iudic:l.\.ol', 

FEATURES: ~ Ibpid :Lnd :LIT1II";lle fur limit. 
tr:sts, 
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.,.. 1·:" t rf'tIlc rs implj~'ity 
tllPlt'" "nl"n''! J!."ld f(ll' 

for 10' ;. l imil~. 

of opc'ralioll . 
5(/ ~t lil1li 1:s :Ind 

L:lr~c 

"ih'Cl' 

.,.. Eqlmll." useful fo t' general n .. ·.'<i>;lanc~· [IIe:1S­
ut'ement. 

.,.. ('1) \'C I'l<:l wille- 1'('~i ... ;Ia llt ·t' I'allgc -Olle ohm 
10 OIl\' lHl'j.(ol!11I . 

BRIDGES 

+- ~o b~tkrj l'S l'l'q1\ircd . Opcratc.s from 115~ 
volt or 2:m·\·ull. \iO·cnk li lll;. 
.,.. HU1!;;CtI ('O!l;;;\,nll' l iOIl ilud t'uduscd in welded 
a\lIIllirmm cahinet . 
.,.. .\ c·t:llnH·'· - tan me:\~Ul'e resistors Lo an 
:u·(·uml'." ,;f ± O.2:/"(;. 
,.. Ind icatint1; 1111'1('1' ca n [Jol; he damaged by 
unb:\ I:\ncc of hridgc. 

SPEC IFt CATIONS 

Aes;~tance Range: .\ ~" !imit h";d~e. I .,1"" If) 1.11 1.11 1 
.,IUI' ''. Will, "" I.r",11 , \:lIl' !" r, l: I",· 1n,II "'I·,,';IU· I'I,lel'l . 
L "I"" I~' 1.111.1 11 "1m,,, w;th 1"(er" ~131,,,"brJ; I "I"" 
,,, '.! "'c·~"I"" .. "';111 (.~r ,·rr",1 ... ,,,,,br<l. 
Limit Range: \1,- h" n,,,d . f .. ·"" - 2')'''-;1 I" +20"'~. ,.-!th 
d , .... llI"d"nl I~T:\I.\ 1,.I,·nllL'·'· r" ,,],(," , ~i ±t,"~ :tllli 
± II )': ..t('ari)· i(,di,·"tl·'! 1,.1' ).((>1" 11" ,1 ~ilwr ,·ol . ... i, ' I.:. 
r~'J"·'· , i,·,{\'. 
Accuracy: .1. ." II li ",i l hr; (\ I!(·. ::t:O)j"h f)r lOO!lvr: rill' 
'''~I ... hitlll:. to.:!';: if)1' lI ,dl ""'a,,, ,.,,, ,,,,,,( . will, interlll\l 
<l:",d"rd. , l.Il.:!.· .. , "hr,,' l' III "1,,,.oS alld ±o ... '-; IoCl \\'CCII 
1 .)h" , ",,,I Itt "I"".: wi'" an e"(eru,,1 "l""' \:o rd. fMm 
I 111" " I" 2 ""·g'-'I,,,,~ ::!::(t].:l"~ + """\lr~"~' ,,( ~tR,,"bnl) . 
Voltage Applied to Unknown : '1'1", \'QhIlJt!' Mro;o..~ Ifle 
" "k""",,, r.-.,i,,"r i, e.~(I,-.rI.,· 'mc \.,,], II'hc" 11w miller 
",, 11""'''''' i .. M·r/) .. \ -< (h ... ,,,ct"T i ", l i~" I;o" ,·"riC" irv", 
- to': ,,, -I '.!\~; 11,,· "(,halt" "" rOlf,:; Iho: " "k", ,,,'" will 
,." ,., [ .. "''' ~U"~I \'<)11 H) 1.111 ,·"lu. 

Relay: "'111m :I rei (II' i.. 1l~1 in plare of (l,<, "'liter. the 
rcl ~l." N' ~;,t :\"':<l ghould l.oe n<>l n!llre tim" .... :;1) o l ",, ~ ,\tid 
it ~ <e". itll·IlI· IOU "1I('ru'''''I)CrC~ O)r 1)I'\tl'r . . \ '·'''·n''' ' "r 
lUll ,,,;,·r,,,,,,,,,,,·ro" ""TrC'''IJIJ,,,ls "ppm";"""",,, t " " lilllil 
of 21\"0 • .'ii ) mi,·ro'IOI'lJ(·r<~~. 10 lOr;,. "",I 2:) "';" r"" "'l lcr<:'5 
to r>'70' 
Power S u p ply: 1tI.'i t o 12[1 I'olt~ or 2W to 2,',() \'ol k!. GO 
e.'·cll· .•. TI,e I) ... w~r ;"put i~ IIppruxi"",teh' :\IJ "'" tl.~ . 
Accessori es Supp lied: A HIle ~o,,"cetor c'~rJ "lid ~ ll!\ re 
fll ~.~. 

Vacuum Tubes : 0",., '('I· ... : fo X'l "')(! I\VO THE 6SUi· 
01'\"3. All :tre s lIppliud wid, 11.", irL~tr ""'(ot1t. 

Moun ting: 'I' l.l' bridI(U;~ ",upplie.l rn, .. ,lI ,er re ln..- """'k 
or (o:o.rnlwr '"f),,"li ll!; t;"hi"l" ha.; Ulack wrinkle fU1i~h . 

Dimensions: O,·,·r·all. (\\'i,hh) i!) inch~'~ :<: (1" .. iJ,:ht) 
8':; i, ... I .... ~ (d~l.l") 1I11Z i,,,,h .. ,,, 
Net Welg ht::!,J I'o ,m k 

1652-AM 
1652- AR 

- --.,--;,------.,­
Resis tance limit Bridge (Cabine t Model) . 
Resis tance limit Bridge ( Re la y Rack Mode l) 

III ' XOM 

11 ,\ I)(;~: 
$365.00 

365.00 

A \rhl'lIl. .. luIlC ll t'id~c fot' ihc IIw:.::olllll r·all,!!'·. cap:lhlc of ml':' ~ LI' ·C! Illl'IlI .. ., fl'Om 0. 1 
lll cgohm to 1.0()O,OOO mC~Cl hms. is df'.'<(' l'ibcd 011 "agi' ~J2. 
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BRIDGES 

TYPE 1690-A DIELECTRIC SAMPLE HOLDER 

USES; TI,.. ]" ' ,'1': IG!IO- .\ 1)1('[<.:(;11"1'" :->lllnl,I(, 11 "I<I('r i~ 
n mi,",·uln,·lcr ... J,.j \'cli ~"fnph. 1,,,1II1.'f .. r lhe Ibt rlshorn 
typl'! Im ond,·.! prilll"dl,l' f"r mc:wUi""mcn l ui dicit!,·· 
If;'- "(IIl~ l alll :m.1 di."~ip:l li"l1 fa"·'''I" .• of ~l-'I', · jtl1r·lI~ oj 
,[;,')'·'-t1'1e l\mtcri"l.~ ill the ["fno "f "1;lIId,,rd AST:\[ 
2~ ,l i:111I1'1<'r di~ .. ~. It can Joe \1"'-~1. iOT CX:llllIJ1c. lI"it·h 
rf'S(,II:wl l'ir " u i t~ fur ~uS<'e\ll:lIlr(!-I'''I ' iatiOli () f in.. ... 
qlll·,,,..v - vari:ll,j'!ll 1I1\':lsurC' Ut;1I15, with t l,c 'fYI"I-: 
71 fj..{; C"II'witall<'(' llridj!c ')1' \III! Tn'.: 821-A T will-I', 
willi Ihe TYI'I-: R71- 1.1I :-:1,,11e<[ Linei or willt the 
1',.1'1; lti!12-:\ ,\ .]lIlill:I1" '" ;\ l el c l". 

DESCRIPTlON: :\ pJ',· .. i~illll mi!'1"omclPr -"<'filII" d ri\'e~ ![,e 
m" vfLlolc I!rruLl"lr~ 1 cil','ll"<Id(' with re'~l)(',·t 10 :I Ib,e,1 
insulal~d ·,·I(·,·tr,M[". TI,,, .•• ·n·I\· :Hl j u~I1l!{, 1l 1 i~ " bl'g-c 
in;;-I1"III11"1I1 kllol,. ill "Ullln1~! tn tl,l' small thi mh[c 
('.ml~I".\"(~J ill tll(' 1I~U:ll m:l ('loi"i~I ' .• 1Ui ~romckr. 
AII:,,"I,c'[ 10 tli" kllol, i~ :oIl """ u ,.al,·I\" , Iiddrd ,[rum 
whirh illdi"!ll"~ tl,(' ~I':",ill~ \,,.·I\\'(',·n ·(·r."·Il"(M l e~. TIll' 
1IIil'r"11 ".:I('r S<Tl'lI' i~ d'-'·lri,·:,II.\- .'<1'''111' ''] Io~' :l !IIt'I:l\ 
bdl()w~, a~~uring- p()~it i vc 1(I\I'-1"".si~I:IIIN· c<) I1" " ,'liun 

:0\ "ll t i lll('~. ,\ I"'[!l"~'- lI'l,,·I"'lIi.~11I i~ in<"i'r]lorah',1 iii 
Ih l, dc~ig" uf lIlt' nll"',,hll' elco;lru'!.:. SI) Ihal wh"n full 
pl)~i li\"c con l:wl i~ "",dc l'cl'''',:en the two c1c" lr(}'!c~. 
till: drive di;Jcll;;:a<!.l'~ , 11 1 u~ l'I'UII,,'t111g Ihe lIlCI'I'!lni~ lI ' 
,,:.:::\in~1 IIl(X:klllica \ sl ro.: .• ,:<, '1'1,,; S,UIIl; ,1.·~h::tI (C:'llul'(' 
,,1;;0 pro\'i,lcs hell " 1" ",,"1'1 0.:1 1>e11\"(:.'n ch,wlr •• dc~ alh[ 
~11(,.'<.; ilL1clI ~ II"hell t loe ~ Ll rf:Ll~'~ of tl,c bll, 'r ,H,· 1101, 
c:-;a,·t!r p :'lrallel, since Ihe Illol'al.\e c lo ·,' t rndu \l'i\! 
,,,Iju.~t: i l~li to thc pbno of thc ~~>(!('ilncU ~uri''' 'e, 

:\ vernier c:lp:\I'iIU1" with II ('ap:Wltal1<'C rall1,;I' 'If:J /JJ.lf 

i~ also l'1"ovi<iud, f<.lr uS(' ill dutrrmillillJ: (''' j):wit:'lll l'C 
incrCIll(mt~ i ll the ~lI~(;CI!I:Lrl<'c-v:"'i:l ! ion tIl e thod. Tlo i ~ 
(':tl~:t<' i lor i~ of IJ,e ("~'! ,i lldri';'~] 1." 1""" thl' rnov;I~'I(' 
1:," Inde r I M~llIg :' pre<')~I()1I IllU'1"\)"II'I('T ":"n'II". [('n 
Irlms of t he sen:\\" cover tI,l' I':lngc nf :, /J)J.f, ;md t.I,e 
,Irum all:\ch(·<i 10 tim ~('I"('I\' i~ ;I<'Cllmll'h' ,!i"ided into 
:)0 di\" i~ion~ , c:\,,11 c()rn~s]ln!lllillg In ,01 pili. 

The a~se'llh]y i,,; mOlmtL-d in " r\lg..~<:,[ alUlllinum 
r:" 6 1i n~, w],id, shidds t. he :'I~'lCtllhl,l' (Ill rflur ~ide.~. The 
~hidllin!; is (·omp].·\I,,1 h.l· \,\1"(.> ]'('1)10 \,,,10\(' COI'I'r plnlt:~, 
,\'hieh 1)<.:l'llIiL " ... ~'{!~,.: ttl II Ie I'k~·ll"l",,[.;-" . 

COllllc"tion to ll,.: ol(" ' lro,je~ Illa,' I,,~ IlI:I'ln l,v 
TY )' h: Si -l (;o;I~i:ll GO II "(:l'lor~ OJ' bv' T YI · t~ 2i ·' Pi'll 
C"lllllcclOI"ll, All:.l't()rs ",,{: p1"<.I"i.!c:[ rur 11I0Im1iu): II'e 
T n '",; 1600 J)il·\ tJ(: l r ic :-=amplc 11 0\,]''1' 011 O'e Tn'!; 
71i\-C fl d dge, and on tlre rnf: 82 \-:\ Twill-T. All 
add il iolHd tl< bplo)" for ('Ollllcdioll In I he Tn'f: R7 1-T.U 
:-=iol h . .,[ Line and 'I'\, r f; lool ,\ o[lnill'\t\i'1l ;\1""'1" is "b(, 
av"ilahle, The al"l'''H~enu; lIt of Ihe I Crlllillal~ i~ ><\1<'h 
th ill, \.l ,e hl)ldor en. 1I he lIlll11ltlcd on:1 hri,h.:r \\" ilh Ihe 
Jl:luci i ll dlher till' ]wri1."nl:d or \' ('1'1;" ,,1 dire,'li"". 

FeATURES,~ A ciid(.'<.;lrk ~p",'in\('I' " :\II 1M ' IIU'''~UI'''I I 
Ol'cr a wi,le 1':' ILg,C' "r rre(I\)( · lId~·.~ u~illC: 11", ~a1l\C hold"I' 
bul el ilforcnl Illu">'llring "[l'l'lIiL<. 
+- C{ll'r(lCliflIlS f"r (,dgc il'ill): illg: :LIl,1 ~Ir".\' C':\I';",jl'I!\~"C 
:In; la kcn ,:,,,., ' <of h,' Ill<' ":llil"·ali"lI. 
+- Hi" id I,,,still),; su i'r,ol'l~ ulLtirc ~(nll· turc. 
+- l.:Ir ltc i":l"ik 1'<,,,<1 dial", 
+- COll1 IJJ'~tc shielding. 
+- 1'le"i,ilih ' - r::)n 1><.,: HSt:',j will. " 11111\111(:1' ,)f oliff,,)'. 
(;111 hl'id/,\c" '01' ollll'" 1lI";I~l l l'i,,): ";I'cll i t~. 
+- l>t1" ' i ~lotl ""lil,r"lion pre,vi,itl l . 
+- " 1 "'~:llillJl:J' ele"lrodl' 1't'<)1(.~·I~ 1't'<'d~il)ll dl'il'" 
:lg" i ll~1 illjUl'y. 

' I .. ll~,' "h ... n :,,"\ W. II. \\' :",1. I·", "~,,·,I;,,~. "r ,1,.. I""j,,,,i .. ,, 
"j 1 ·:t ' '''lri~,,1 J·:"~i,,,., ..... ". ,fl. 1'1', Y.l;.,~ , ni ':\'~) , 

SPECIFICATIONS 
Electrodes : ni:,,"('1"r, :U'HMI i",.]I\' .• ±O'(M ':!:; . ~"rbees 
:".. Itn,,,,,d ')1";":"1.1 tI"l w;lh;"" rew w''''"len,!::II'8 . 
ElectrOde Spacing ; ,\dj ll ... ","I" ft,)", Z(,,'U II) 1I.:3,juch 
m:>.xi"""". T Io,' 'I""'i,,!! h indi"at('<1 ,lire"'I.I' by liL(! 
1IIicroml'll'r re,,,li,, .. , 
Vernier: !"a'l,,,""I,,1 (·"1':1";1",,,·,· ;, ,; J.')J.r IIo,,,ill:]1. 
Ca libra tion: Tvr the ",,,;n ":Ol',,,,;,..,r:o d,,'r~ i ~ J,rul'id(>(.\ 
g;\',IIJ! the (':oI('UIaI,!(1 "ir ":01'",';1",,,.(, ,,~ " i'lIwl,,,n or 
Sl),,'·i,,~. A t ...... '·e(·,i"', d",n i~ :,1.. (. 1.1'\1\",(["" \\;\h elleh 
h"ld"r. gil'illJ( tl'" )"\:"~l!r('( 1 d\:l'inli""g (ron, 1'"1~,,I~tt'<.l 
\"i"""~n""r tlo(' ,.alL!!" fro'" :illll,,,il-\o In ",il~'<l):".;nli:. I" 
;""''''ro1:",,'~· '1';,1, <\·""m"ot·,,, I,.\ ,\;';T~l Il"w1it'C. this 
,·"Ii!>r:' li"" i~ rl·f,·,·,,-,o) lu th" ""kub!ed !!c,.""lluic ""I"" 
nl " ~ p:wi"!! vf !l ~ 1 ",il~, 

Fur (11<' ""rn;er ":'J""';(""" "urr,,", ir,n ... 1"lr\ j" IJr(J>"idcd, 
fr"'" wh;('!, ,..""a,..ilm" ... · ,litT,'rc''''\:~ ,'a" be d,,!erlll'u(>ci to 
a" ",..,..nn,,·., "r ::!-O" ~II J.')J.i. 
Zero Ca pacitance: Appruxi",alcly II J.lj.!f. 

'r~II'" 

Frequency; T loi;r. ~.I"lJ<' "r ~ 1JC<.·i""", huld>:r introd",.",. IL" 
~;!lIl;Ii"atlt <'rr<>r til fro ~ I""'''';''~ h~lull' 11HI ~ I ,' . Al hi!!hcr 
fr~'(I ",·,,('iC$ Ihr. Ul~hr\j'l"l' oi it ,< u.«· I,a~ " ,,1 I ... "", fir",ly 
~st.;,hli,<I,(ld, htll ~"Ii~ f:'dor," r"'~IIll.. (,''" lK) oblai" t~ 1 (01' 
"""'." t.I·Joes of UOOl."lSll rc ,u""t·. 
Accessories Suppl ied: Tn'" lfi!l ll- I'I "\ ,I:".t"r ,\ ~:'(·,,,hl ., · 
for I"('tutt;"o: (0 Ihl' T\'!'~;~ i 11.-(; C"II",.jlall c<1 Ilri ,I"" "," I 
11", Tn'", $:!l-:\ Twin-T, 
Accessor ies Available: T n'.: \fi!I(I- I'~ :\,I:'1.\!.Ir :\ ~.("n ­
hi." rl)r couuerti,,:,: for T \"p': t- ~ I.!.B HIm 1<)<1 l.ill l' ,.r '1'\"1'& 

IIHI:!_ .\ Ad!I,il lan/'e ~IN(!r . 

Mount ing : "';"IJI)!k ... l w;th " '''')0,11", (':ur)in!! r.1J!C ... \ 
,Ir",,",·. 'IL 11,(, "'I,<~ """,j,I(o< ~l"ra!!,· (ur I",rd"'ilr", and" 
~p ,'in J: ,..lil! hold~ 1 ILe ~" lil,r:l liu" "' " ,rl~, wl,id , :on, ',,()j,uted 
in ,,]0" ";"11'" !,old"r~. 
Dime nsions; On,r-"lI. rnounll'tl on "d:llltOr, vJ:'\ .~ S% 
lr .11 ~ ;nches, 
Net Weight: :>% pounds, 

~9~_A---I-Dlel~dri~ Samplu HoLde • .. , .• ' _, _",., . .. . , • . -------
1690_P2 Adoplo. Auembly (for Type 874_t8 Slotted lin I ) .,." . , .,. ,., . 

I~'I' " " 
I.U'· ,II..IIVU:S-'l' 

$395,00 
30,00 

P,\TESl' :-:OTICE. St. ... S"o.c ... :1 nI,o.l4, ""~I:~ "i, 
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BRIDGES 

TYPE 578 SHIELDED TRANSFORMER 

USES : The TYf'I~ ;)78 Shielded Transformer has 
been drsij.{upd for I1S(' in din:t'l-readi n~ a-c 
hridgc.~ 10 isolate til(' hridge from ('hlUl~C:i of 
ctcclro"latic potential in the cxtcl'Il:d t:i l'c\ liL 
:lnd 1.v l'odlll'O the ctTccl of the elllxlt:il:l11I'C of 
IhilS cx\C'rn:l1 ('in'lIit. LO ground. It. can ~d~o be 
IIsed to i>l{)iate ally nw,\,.:urill!4: ein.;uit frOtlllhc 
W'IWnltor HI" d(l\(:dOI' and 10 produce :l hal­
anced ou tput. from :\ grounded generator. 

DESCRIPTION: The TYI'E Ii7S Rhielded Tr:u18-­
former is provided lI'i l,h I wo shields. onc 
arollnd clH:h winding. A t hird ;shic!d d'fccl iYe])" 
gl'0111\Ols 1.1m eOl'c la m ill:1tinns lou t ile C:H:ie. 

FEATURES: ~ The ill tcrshicld capacikmcc is 
ICl:i.~ than 30 j.I}.If so the j,oi:tiaddcd ca pacil:mce 
plaecd :H;ru.':\s I he bridge arms is lesl'! than 
SO !J.p.f in phcc of ihc llsl1ally l:lt"J.::c :lIld UlI· 
known gcncrat.or.!.o~gl·ou n([ capacitance. 
+- Widc nm:;:es of fl'equclH:.v a nd load ml~ 
pcdalH:e arc CO\'cn~d by cadi model. 
+- All mudels eall be ll;.;ed st.ep up or 51 ep down 
fmm gCllcr:ltOl" tu bridge. 

SPECIFICATIONS 
Turns Ratio: 4 ItJ I. ur I 1(> 4. 
Freq uency and Im pedance Range: ~'e ("hie hr:lvw. 
Capacitance: Th.· ,Iir~ ... ·, ~"I" ... it:" ... e hetwe"n pri"",r.,· 
1,,,11 ",)O"owl:lr)" wi"din(o(~ j ~ I<!~~ Ih"" H.:l ,..,..f; 1\,,,1 1~\lw&-:" 

I I"l l.ri"'''T.\" "nd ""~und"r)' "hje]d~ j,; Ic~ tllan :jll J • .«f. 
A""m:::c \':l h,,~~ i .... r thc e"I! ,u .. ;t:"'l·C~ i" the di"l:T!uI1 are; 

C,. (',. (' •. (', 
C1" .. " •.• , . 

(". C • ... . . , 
C •.. , .. .. , . 

... each :1011 ,..,...f 
., ... ,.",' .,. n.;l!',..f 
.. ,., ••.. •.. ,<!:lch ,0 #J4f 

. ... , .. ,:m,..l, f 

Windi ng Induct ance: :\I,pT"~;"'''ld.\ · "'I,wl Iv the 
squar" nr !.I,,, n",,, 1 .. ·,· ... f 1 . \lr" ~ ,,,,,hil.lil .. ) h." 3,05 " IO~ 
he"r.,,,. (:;,~ Inl,I,· h(·I"". .) 
D·C Resistance: (III "I"",,) "PI)rQ~i"'''ld.,' :\11 timeK the 
illthLt'I:HU'(' in IocnT)·". 
Applied Voltagc: TI,I'" hild,·i''' I,,,,!:t,,1'"C lI"i'Hli".: flf T I' I· t~ 
i)' $.A or .1\ "'''S he ..... ,,,'c..,~(!(l di,.~"'t!)' ,U"rI,,,' :\ 11.""'olt 
0511 .. 10 1;!.J-.,·y.·1o:; Huc if 1),(' i"'l ...... ""..,,, "o'"''WI(''' tQ the 
o ll'~r ",irld;n!! el,n:,l- ..". ('xeced~ t.hl'" lowe~1 ""Iue Iti"en 
on"l~t "low i"tlll. bro,·e' · j" I),.. lahlt! hi .. ]u\\", Thl'" "\'n'E 
057.<:·]1 "'''.1' )~. 11",, ·,1 at ~5 ,·.,·dc~ under t h,' $ ""(' <:onditivns. 

FIJT 'I'\"I '.;~ ':;'7."·.\ ur .11. llo~ l"w.i"'1,,~Ia ,,1'"C winding 
m,,}, he "''''''''e,·, ... d dire.'ll~ \Q" 1105·",,11. ,,0· 10 1>O"'.",·11l 
linll pn"'i,I<:<i rlo",r I),,: rc"'i~lHn<:e :,,·rn,.,< rhe Ioh:h-i"'llP.<l· 
::'III'"C wintli,,1': e.~ ... tttl ~ IIIJIOU "I"n~. The T "I".~ ;;7R·B Ill")' 
he "_(1] :11 :! .... ~yde> u"d~r lin, ",,,ne ("()ndilio,,~, 
I ns .... lation: Tl,,, j))~" I "t;"" f,.11I1l wi",li"t,; to wi",ling "nd 
ft"''' lI"i", I;"I':" tn .. (~~ will "i 1.h~t:l"d lC'II}(1 \'"It..~. 1K':lk, 
Mo .... n tin g an d D imensions; T)It"\.<.(' It:l".-;f"rollcr~ :lTC 
'''',,1111, .. 1 in _\I, ~It · 1 II ,.".e .. "' (,;c". p:' ~o lui> (Qr <li"'CIl~iun~), 
N e t W eight: :"!~t It<)UI<.J~. 

( /J i"lou') <':rflll"ded 1,,;,11(" SUt'i,]i",l ,I,m,,:::h " ,I""bh-. 
~hil·ltl{!d ,r,-n"foro"..,r. \\' ),I'"U ,.".", i., \:r"lU"lc·d . the '·"I",..i, 
!:" ... e 1,1""e 1 al·ru."'~ 1.:",.)' ""I,;,<:11'''''.:e ann i~ )II I',...f. :\m e 
11.;,1 110,' wiudi,,:.: -"h ie]'! Q" t loe hric\~e "jlle i~ ""I eroun<lc<l. 

hut i~ fio,lting. 

1.0 ..... 1 ,,' 11<''/(, I<ee II ivl, · / ." I" 'd" "e~ 
TlfJl'" "nce lI" ilt,li"!I ~_--,C,,,\ 'imli"!I'----,-,,,('Oric Wo rd 

578-A IKJU Lu 2100 ;)0 C"ell'."' \010 1.;1' 1 ,jl) f1 t.o:' k ~! ' I k~'! Ltl IOU k!l TAIII.E $25,00 
578~B I IUOU 10 ·WOl) 12U C)'ell!" t.o ,j kl' LiU ~ t " I i Id! I J.2 k!! t.o 120 kH TJ-::\VI( 25,00 
578- C m to 2·W 2 kc to :)00 kc 2U Q to '2: Id! O. lid! 10 .. ltlld~ TEI'W 25,00 

' Th""e C''''):':'' '''', I .. r 1<,,,""';;';,,,, " ;1),;,, 6 d!.t, Al c. l.re, ,, ... uf 1, .... 11< ;"'po:J ,,,,",, "",I 1 .... ' lu~"C)" r"',~cs, 1I,~ trl" ... ,,,~I,,n n,,,}" I"" (.10.'"'" 
!.t). t~ .II; . 
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AMPLIFIERS 

USES: TI ll' TYl'~. 12:{l-B .\mplifil'r anu :\ull 
!Jctcctur l'all be u:;cd as a hi,!!h-gaill amplifier 
for gCIlt.'r:ll \;.1I101':l10I'.\" 11:-'(' or a,; a :;('u:;lti,'c 
"j:.;I1,.1 !IlIll d('t(,(,ttJl' for bl'itig!' IUt'a:<III'Prl1l'n ts, 

FVI' :111 a\ll'al i1l<1I";ll1I>11 of the nllll puint, 
IiiI.' :Implifil'r ('1111 If(' lL~('d \\'1111 head 1('le­

phone'!"., It (':Ill :\I.~o 1,(, ll,.;cd :t."; a pn:':-:Hllpiifi cr 
for \'ry,,1:t1 mil'ropilclIlt':-i, \ ' illl':llioll pickups 
anll t'llIIIOlII'-ray v.~t·il1 o~cupc •. 

Willi :t liLIit:d,J(' (;I'\,,;I:d tll'tect o!' it ('an he 
u:if'cI as a ";('l1:-<ilin' i;uli('lIlOr 1'1)1" :IIllpll111111·· 
mlH.:llllal L>(I h igh-frcq\l{'I1('," \'011 age:,; a1\(1 is 
rer01llTl\l'nd{'1 1 for 11:'(' :1" a "'larLtlillg-wa\"(~ 
indi(":ll o ]" fHI' IllP;I.';\lrCIlII'IIIo" \\'ilh the Typ~; 
871-I.B :;11I\,tcd Lim', 

DESCRIPTION: Th(> instrumrnt ('ol\sil'ts of a 
high-I!;ain ampliii(!t" lI' i lh :111 "lI lpUl slage tliat, 
('ail IH-< \JpI'rotted II" a lilll'ar ampli!i('I' fo]' 
~ellt'l'al lailuraiul".v 1I:<(J VI' : l li 11 logari thm ie 
amplili('r for 111111-dl'I('\:1<II' \1"t'. TI ll' panel 
Jlll'l el" illdie;ll(':' thf' :unplitit't" OUlput in two 
raIlI!:CI'i. :<('1"\.(' .... :t~ a 111111 indiclILol'. and i~ :.1:;0 
" :<cd In rlll'l'k til(' ('umliliull of Ihe halll'l'\'. 
The !lllll-dl'IL'(·tor l'espon;o)C i.s :lpproximaH·i .... 
log::lrilI!11lic' 11\·1'1' a ·ID-dh 1':lI1:'(l· .• \ 30-db 
inpul alll'II11;1101' i" pnl\'idetl for ;llll'III1:llilll1 
of Ilil!;h illpll\ \·olla ).!:l'.-;. l-:il hN:t 1 ~.\-tS hal I {'I',\' 

pack VI' tlw Tn']'; 12Li I -:\ Power tiupply call 

TYPE 1231-8 
AMPLIFIER AND 

NUll DETECTOR 
(and Standing-Wa ve Indicato r) 

IJl' placed withiu til(> C:tllilLl'l to Operal!' til(' 
in:<ll'llIHCIlt. 1,n\ U\·cl'-a ll pcrfunnalll'l' i", "mile­
\\·hlll 11('11('], with the hatlel' ..... BI ,)t.'l.ing: eapal'­
i t!)I'" HI ItOll! inpul and output jack:,; i.,;oluLC 
tile ill,~Il"1lnlCIII frul1l IJil'l'ct ct llTl!111 in 1111' 

eXI I 'mal t:in'Hil:< 10 II'hich it, mn\' be \:011-
1l1'1'It:ti .. -\ filtl'!' jack on tht.: pa{wl \.1' Ihe 
ill:o;II'tIlIH't11 [lcrmit~ il1 .~cr!ion o( an :Inlirf'.~n" 
nail! tilter. slIl'h :\!" ; he \'a1'ioll" Tn'E 12;11 -1' 
)lIotlels, in lhe ;.!!'itJ ('il"l'lli( ,If lile b.~l :O:la;.!C' 
fol' IHlIt.lifying lhc fl'CCIIIl'IlI'}" 1· l la1";I.I'I<' l"i"l i l·. 

FEATURES: +- Plainl.\' bht'llt·oI pu.:h 111111"n 
('ollll'lll:. Inakl' L1tl' upel';)!ilill Ilf Ihe aml)lilit'l" 
~jmpll ' lllld l'llln'cnil'lll. 
+- 111(1111 and lIlll]Jlll lP1'min; ll ;-; arc :IIT:U1geJ 
(0 lake TYPE :li-l 1'11114~. 
.... '1'111.' :<clf-C(lnl:lill(,d nwlt' l' tnnk l '.~ 111t' in,~f1'1l­
nll!nl n \'l'I',\' COIH'cni{'lll d{'II'('HlI' 101' brid~I ' 
In ca.-;u 1'l'lllen I,;. 
+- 11:1 mum it.:": Ill' lloi:<f' olll . .;ide' t hi' I'pl'm I i lIl! 
fl'eqllclH';o.· rallKl' arc ea .... il .\· ami cIYeeli\·cl.\· 
climi nat!·d h,· till' iU,.;cl'lilln of !illl'r IInils. 
+- .. \ It'Ii!!' Il;Ilii ,"; li t:s k t\'l' I'{'('II I:hO~I'1I 10 )4"in' 
rapid 1·{'S].k' II .-;C with Il1inimUIIl tI\·t·IAII,UI. 
T hi:< fl':tllll'l' l'l"itl\'C" In;1 rniuimlllll IIII' liml' 
llI'I '('S."':II',\· to 10(,;11(' a llulI!lr 10 1"I':ttl, ht' nwlI' r , 
lI"ilh ;t l"'n""1'11111'lli :<pc(~lill;.!- IIP (II IIII! lllf';t,,,­
urcmCIlL prvcedure. 

SPECIFICATIONS 

Input Impedance: I ""'1;"1",, ill l",r"l1<,1 with 2() ~f. 

Maximum GaIn : t:re,Il,/l. lh,,,\ S:l dh rl~ 1 kc wilil 1 
UlI~!: .. 11I1I 10rlll. 

Meter Scales: X\lll\1 .... ·,,1,,: '1'1" ........ ·,,1., i .• ,I", """ "or. 
""Ill., II-<~I I" ", .. ,u, .. ,· II,.. :""lIlil\"r ""fI.))1 ,·,,11"1;" , I~ i, 
""lil,tI'I<~1 "1>1","";",,,'.-1.1 ill ,·,,11, ",ll. "" :"·"'11·" '·) ,)r 
r.',,,lillj( "f ±i>";, IIf fn ll "·,,1.,, 

ti l;:Nti ~~;ole: T11I~ """I" M 1).<"" {or '!"lenu;II;"!: r"t.iv~ 
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of \'nhall " ~ ~"""I"~;""\~' apI ,\; ... 1] r" Ih ... in"nl l ... rr"i""I~. 
:t., ir l _r:r, ,, li ,",(_W"" ,, ",,·"-Ilr,·""" "-, II i- .. "li hr:I,(~1 

:11'1'1' ... \ ;, ,,,,,,·1,' i ll oI" " il,,'I ~ wi th :'" "rhi ln,r., ~ """, '1' 1111" 
:l ml ;'. ''''11,."_,,,,1 ill d ,,(·il, .. I~ ;._ I , III:Ii " l~1 h." ~ UI ' l''' ''l;''1! 

""e ' ,, (·I('r I'("" ,h"", fro,,, ""!)III<'r. Il:"ill, .~n "hl:<i .. ,~1 "rOJ 
:\ "" llnH~ wid,i" ;j :~ , Itf tlu' ('n"r"'·1 ""Iu(' i" <lc.·il~,I~. 
prr"'idl,,1 :ll IC,, <l tine uf Lite I'cnd iJlII.' i.< alx"'e h:tI ( ~" :lle. 

;\0 ~"JJ:l r"l~' "",,1(· i. provided for ;\:1 ' 1,, 1 .. DE'!' np.lr:l­
lioll, ~iil"<' :<"11.1:<1 rea.ti"l" :'rl' "Ul "ceded. 
Nu ll Det ecto r Sen si ti vit y : Ll''''' LI",,, tou lI\ ; nuI'"lt~ 

iU,,'I! i~ "'~I"ir .. d In I(inl lU~o j"dkali,)" un ll , ... '"Cler 
at I kr 

Am plifie r Se nsit ivity: I.U$o! Lh"n 25 ",i"rOI'oh ij input 
:It I k\· r"f HI ' ; i"rli":"inn ,m ,''I·:::-.iS "''''10' '' 01 Ih~ ,u("1.M. 

Output I m peda nce: . \ I ,pm~i"':llc·l ... ,',(!.\l{)O (,10",,,. 

Ma llimu m Ou t put Voltage : 5 yolUi illt!) :<U.UOO 01"".;; 
:!(J ,..,I '~ in'" I "",~" I "". 

Noise a n d Hu m Lcvcl: '1'1", ",,('" ,·i,..."i( ,,(,i .~c 1(·",·1 i ~ 
I",., •• 10,,,, II ,:, ",,11 'u r,, 11 Io':l in. \ \,h"1\ Ihe '1' \'1": 12Iil-.\ 

AMPLIFIERS 

r .... w~r S"PI,I," i ~ ",,,,I, ,I,e "'pr'" ('ir~" i l II"i,, ' "",,1 hUl" 
I"n'! j, 1, ... _ 110:", 1 1',,1,. 
Frequen cy Res ponse: ,..:,',. ""r",~ '>I, l,r,·,·,' ,li l", 1':<11:'" 

T u bes: TIll' j""lr"" '('I\, 1'<~I"il'I'S 1\1'" T1P I': 11.-1 ,,,,d ')1'<' 

'1'1'1'1: IllS-<:T T"l>r_, ,.-hid, ,,"C ~hi l>;h"! i"~ : :lllp. 1. 
Power Su pp ly: Hnrj!::"5 BT.\ 'i l) (:-;j~n :\1 I '''rl'~ UA 'I~) 
B"u~,.y I'"ck i< :<up],lied ill ,,1,\(,., in 11.0 i" ~l rtl1!lC"L. 
II' h"" " ..., ~"l>pl~' ; ~ ,lc.·;r<,.1. lhe Tn'.: I:W I_A P,)wcr 
S'll'I'!Y (i!I.\e I"":" !(I! ) ,."" b~ "s",1. 
Battery Life: Bet,w(ocll 2{)U lin,] :!511 hUllrs "t S Ilo" r~ 

I>f:r ,1".1'. 
Mounting: '\'lI il:\I,I,· eilher lor 1~1 - i'I"h rI·lay ",«'k or 
",uIH'll,,1 i" " w"I",,1 \'" h i n~l. Hi·b,' -r:""k ",,~l l·1 ,',w he 
OlI,'aill(',1 in ,.,>:"hjll:lIi'Hl I\'illo Tn'l': 1:!:H-I':) Fill" r_ ""d 
wilh '1' , ' ... : 12('.1_. \ I'ow\'r Sup"i.\'. »cc prj,,;! li~\ Iml,,\\'. 
Acc essories Available: I-' i!tcr~. i .... r 1Jro\'iliillll frequl'"ey 
di ~\'ri" , jn:<liu": a ' lj l1 ~t"h\l' ,,", dillr"'~' ! :'ltc"u:<t"r: :<.< 
li,<I(',1 OU "ext I",g ~. WI", I'<.' ~loi"lol,~! i"I'Ul :..,.,,1 ' ''"I'''' 
:He ,Ie.-in',], Tl'I,t: li·I_N'I ·; 1',,, ,, 10 (·(,r' l.~ ~1 ,,"Il,j he """,!. 
Dimens io ns: 1'!Y.( x s.~ w~1 1",·1",,,. "",'r-,,\I . 
Net Weight : :nH I!"UII.\ ~. i" ,·ludiu lo: 1-",tI .. rje.~ . 

CABINET MODelS 

1231-BM 
1231-BMA 

Amplifler Ilnd Null Detector, battery operllted I 
Amp lifler and Null Detector, a-c operated , , . 

RELAY-RACK MODELS 

Y.'\ I.! 1) 

VEZ\l-S 

1231-BR 
1231-BRA 
1231 -BRF 

_____ ,,_.(""/,' Word 

Amplifler Ilnd Null Detector, battery operated L ·\ L U It 

\' I ta l~ Amplifler Ilnd Null Detector, a-c operated . 
Amplifler and Null Detector, battery operated , 

with Type 1231-P5 Filter . . . . . ... , . . . .. . 1 

Amplifier and Null Detector, a-c operated, t231-BRFA 
YlGO It 

with Type 1231-P5 Filter . . . . . . . . , VI 1.1.'\ 

TYPE 1231-P5 ADJUSTABLE FILTER 

USES: T his filler is lIsed \\'i1l1 t he Tr l'!'; 12:5 [- B 
Amptili l'l' ,\1\d :'\ ,dl [)d(wtnr t o redm:e Ita r­
mOBil',"; a nd IWl'kgwI\Ild lJoi;:£: in hridgc 
mCa~lll'~ml·l11":. [ I t::tn be set to ll l\\' one uf 
t'l, ' \ 'l'll fi:\I'd rl'l'ljllt:lwie:>, ill t:!udillg 't lt u~c a L 
which Lhe T YPE i lli-C C:lP:lI'il:111('0 Bl'id )(c 
is d i l'~\'l l'clIdi ug:. -

$250.00 
370.00 

/'rin 

$250.00 
370.00 

450.00 

570.00 

DESCRIPTION: T he 1i1t(' I''': n re par:l llel - re:-:o­
nan1 c.:ilTUils, t'(<1l ,~i"l in)( of IOl'oid:r1 in(lll ('[,\I\'" 
lUlled ' filh fixed ellp:lf'ilor:-; In die clc\'t.: !1 
[1'('l[ll(, llI'i(:.-; , H!ly llIl(' of whio: h 1;:1lI 1)(' ,~d0(' l ed 
hy a s\\'ilch . T erminal:-: arc providC'd fOI' (',,1\­

nel'l in !! an e:\l('t'llal r:qxu·jtOI' In tI!J1\' jl) :lily 

ulhcr fl'('<ll ll'IWY Ilcl\\'('I'1 1 l(H) kc ~I nd 20 c . 

Tn'!> 12:tJ-r~B witl, Tn-F. 1231 -B IL\ Amp!ifier :lnd :"'llil 
I)'·'e'· ' ''r . '1' lo i, "", ,,Ioi'''''i ,,,, i . :1 Tn' ", 1:!:IJ-BIlF.\ a. 

FEATURES: ~ Ench o f "Ir'\'('ll lU lle d fr0lju Cl1-
('ic:< is (tuickly :t\'ai la llk, 
... . -\ n.\' r('~un:mj fl' e l[llC'nl 'Y fro m 20 cydes tu 
100 kc (;n1l be obt.ained wil h cxlcrua l capaci­
tors. 
.. L<~ \\' in:':('l'tion los!'!, in cert.ain cases an 
~lCllr;\1 gain . 

Ii._h'" "I",,'c. 

.. !':Iharp ami-resonant t.uning, ,,;clC'et.i \-i t.v 
:l g:llin.-n !'!(' ('lltld harmouie Il('j let' LiJll!l 30 til;. 

.. Toroidal inductors l1:-ir:d arc hi!,\ltly ~Iskltic . 

.. t 'olllpicte ci ee! rO.sLnl it! "hield ing. 

.. Call he ills(J]'\'cd iu gl'id circuit. of :lny con­
venl ion:tI Cb ss A am plifier. 

SPECIFICATIONS 
Fre qu en cy Ca li brat ion : Wi, l,;" ±2!1;. Nom inal O perat ing Freq uencies: ,jll, lOIn , :':\111, bUll 

r ydl's; 1, 2,;;. IU, 20, 5U. l UI) kc. In sert ion Loss : Il <!l \\'cen (' .(11) 10.<>1 ""d G-db 1l:liu. do-
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AMPLIFIERS 

, .... I"li,,)( "1)f>U rr'~l',,'''r .• '. 
Se lectivity : 1I.·tlC!r rh,m :10 tlh "1t:Lin~1 Ih~ ;oeM",1 h,\r. 

''''''';" 
Term in il ls: ;;1.il'hI •• 1 1"('1".1 ,,,,,I p1uI; f"r ':L>U1LL'Cl;l>n to 
Tn',: 1:!:ll Atllpllll,-, "",I ~"n O,·[t.·I..< .... J 'lCk H'l' tl!rl11 i_ 
n"l~ f"r '~Inlll'<'li"s.: "~h'rn,,1 '"O\ I ".,.ilor~. 
Mount ing : ,\1."";111" " (,,,hinet r", t .... nc:-h u-e. Al;oo ,wail-

"hlt· fOl" rel,~' ,,,,·k "ulllnl;,,1C in ... ",jll,,"lion with T'"PI: 
12:11_11 '\"'I.lilier ""d ~,,1I 1)"lC'O'lHr . ;i ,O{! ,.ri .... li.\ IO(:I"'~. 

Dimension s: i'r<lm 11:"1"1. j IoM!:'!.I ! ;' , (\\"id ~h) 6!1 
;"elle .... ('"hiUIlL Id ("I>lh 1 ! I~ ( in .. h('~. Inrern 11 ~hich l hox, 
Ih~'hl:h() tl l:(.: ( wid t h 1 'I I:!.: (.I"I)lh ) ~) ;,,,'he_. 

Net Weig ht : Co:"plctc. 0 IJoOund" 1'20""00:<. 

THIK' __ ... __ -, ___ -,----,--

1231 - PSM Adjustab le filter (Cabinet Mod el) . . . . _j 
1231-PSR Adjustable Filter (Relay-Rack Model ) .. 

.\I.J) E ll 

.. \J)Oll~: 
$215.00 

215.00 

TYPE 1231-P2 AND TYPE 

1231-P3 TUNED CIRCUITS 

T~ 

1231 - P2 
1231-P3 

400 and 1000 cycles ..... 
60 cycles .. 

Thcs(' fil t.cr::! :\ I'C p:.t .... llC] {1I 111. .... ! ci rCIl Its th.~lt 
plu g Int o the TYl' ~; 12:H-B . \lII p l ili(~1' :lIld ~lIll 
Det ector, fo l' l'J lI pp l'c,;:;I ng ha n nonll::<. 11111;:0, 
and bum in '''-ingle froq llCJl( :Y m C:ISlll'(:IIH.:::n {,$. 

The twu-fn .. ' '1ue lll'y model. T H E 1 2:~J - 1'2, j,; 
prudded \\, 11,11 a :;wilclL for ,; hi fl iH~ from Oll(' 

frequ ency to the ut her. 

SPECIFICATIONS 
Tu ning Accuracy : ±2('; :II 1(1\,' ".111:1:.:<- h" 'cl",,, l~'r r ... _ 
"1'.",.I i,,!; 10 ""TIn,,1 11 ""1/'" \ 1 itil!""r ,""h"l!c 11' .... ,1. the 
i,,\I,It'I'Ine<!. Rml ... ...,,, ........ u,,,,tly the r,·"",,,nt fr"'~llIel1cy , 

Ch""'l.u:e.~, 
Attenuation: ,h Ic,,~t :!5 dh In "",,....,,,,1 l",rUlonit:. 
Mounting : St""d,,,',J dmwn ... t<'4'1 ~"a,"", ).1. ... ;10=1 (: (!ICC 
lJ"il" it"-' f<>r dimcll'IOl, ,'; I. :\ phIl! "", I ;t.1 IIIt'hl'>!!if "hi.,Jdcd 
etlhle :Ire "N'''i,led f .... "on"l'<!ti"l1 to tlte Tn'l: I:!:ll- Il 
Anllllifier ,,,,d :"\\111 DetHlt.>r, 
Net We ight : ;11'8 pn,md_" lrollo m"tI"l"" 

. . . . . . . . . . 1 

.......... 
A ~IIU.~: 

." MI'I.~; 

$25.00 
20.00 

TYPE 1231-P4 ADJUSTABLE ATTENUATOR 
USES: T il t, .\ dju,":I:lhll' ,\ 1 h ' lIl1a l t)l' i,. l! :-;(!t! wit h 
tJH' '1' \' 1' 1': 12:H-B ,, \III]ll ifil'l' ami Xli II ])Het' w r 
:l lld 11l(' T n 'E ;037-I-LB !-i lli l I l'd Lill c 10 mca;:Ul'l! 
,; t :l ndin~-w:I\' I' !': ll il ), \\'l l('n Sll l l ,~,{)d , it in­
t:)'('ll:"(',. l'lIl h 11 11' ran~"C :1IIt! aCClI l'at:," of IllCflS­
w'cm('n{. O\'C I' Wh llL can bc uhl:l ined with thc 
a mpl iliN aln lle. 

1'/11'" 

DESCRIPTION: The T n 'E 1231- 1'-1 . \ djll,~ta lilc 
A IlC'nnal oJ' is n Ii igl I- iml leda Ilt:(' !'t'",ist i vc \'1,1 t ­
a!l:t' di ddcr c·o\,(iI'i nt.( a 1';l lll;e of SO d h, \\'i~h 
three 20 dh li te ])S and u 20 d b po!enli olnetl.'l' . 

SPECIFICATIONS 
Source 1 mpedance: 30 kl! - " I IIJr(}~ilntltc!,· 1:1111,,1 to 
"u\))u( inll>Nlnm,., "f ~r,\'~l:tl tlCtccH,r in ,,1\Jtt ... ~ 1 lilLe a t 
low ,-Olthge le,"d.i. 
Load Impedilnce: One ",e~"httl or I!rC:I{,"r, 
Initia l Insertion Lou : "'\IJ I " ,,,,~itn:lld ,' :1 dh, 
Atten uation Range: ,IIO tlb: lii,,1 C"" he re:ld to "cnrc.~t 
tcn th ell). 
Accuracy of Attenuation Increme nts: ±n,:l dl> Of 

heller ",\0('1' (}l'emt .. ~1 \.oet,,'cen r:tlt.,J ""t,,1'C :tILd IO:ld 
jlUpcd,Ut .. ~~ .\ ddiciU!I:I1 eHOU ... ,,11'0 ..... 1 h,,' ...... lIrec i","ed­
ittlL'C het""t-en t," k!! ,ukl fit) k!! "ri~ I ... .,.. Ihan ±O,,:l db. 
Frequency Error : ~~I\:lill:ihll: I.oclo,,' :2 kc. 
Ma:o:imum Input Power : I~ ""all, 
Te rminal" IUII"1. Tl' t'tt ~1:1>1_W mndiul! I'"S\~: Output, 
lII'iclded ~able "'''ilh T v.'.: :!i I·j) Shidd ...... 1 1'lulC 10 fit 
:!.nI"ljfi~r i"I>II \ leT'milt:. I!I. 
Circuit : ). Iod ilied voltal:C divider. 
Mou nting : ~ ' Q I "I e:\hjn~t. 
Accessorle5 Requ;red : Onc TVPfI( Si 4-H3:2 1"Heh Cord 
for ''(Innet:li ... ,,~ i)el"'c<'!, ~lot\('(I I;"e ""d alleuu:ll ...... 
O i men 5ionl : ,;1 t X :;1 ~ ~ ,II ~ in"he~" o\'{'r-:Ln , 
Net Weight::! 1)tlUnd., I I .>tIllI:ClI. 

( '",/., 1l'IIr,J 

- 1231-P4--Adiu stable Attenuaior , .. ,' , ,~ , ' ,I 
874-R32 Patch Cord ... " ..... " . . ""',,.," ."" .. 

A:\NEX 
COA.X FI'I¥I'£ R 

$52.50 
5.75 

100 GENERAL RADIO COMPANY 



AMPLIF I ERS 

TYPE 1261-A POWER SUPPLY 

USES: The TYl'l, 121i1-.-\ 1'0\\'el' t:;upply j,; an 
iH: !'l0wrt' pack for lise in place of btll.tcrics 
in hatlerY-~ lpcl'al cd in,;lrumcn\" wh ore (;Otl­
Lill llOIl:; operat ion, M1Ch us pl'Odll{:t.illll Lesti ng, 
make,,; it. dc"j,"ahle ('0 opera.te !,he in:-;trumcnL 
Crom :In :1-('. p(1Wcr line. The \l()\n:l' p"ek is 
in tcn.: h<l ngcilhle eleclrically :lnd mechan ica lly 
wiLh a H:\·lS l Bul'l-{c.'ili T ype GTAOO) b:n,tery. 
It, t .lII be used in the fullowing (;encrid Radio 
in"lnuncnt,S: 
T yl'£ 72U-:\ Ii clcl'od.\'ne Frequency Meter 
T\'J'E 75H-A* or -B· SOlllld-Lc\'cl :\1 eLcr 
T n'.,; 1231-:\* 01' -11 Amplifier and 1\1111 De-

leclul' 
TYl'~ I;);jo--A Octuve-RuIC.1 ~oisc :\n:.lyr.cr 

DESCRIPTION: Th i>;; power ::IlIpply is a light. 
('olllpilcL un it. that fit" in to the hatlery com­
parl,lllcnt uf General \{adio in sLruments I\·hidl 
usc lhe BA-l8 buller.,' block. 

. .\ selenium rectifier .lIld L-C lilh;!" with two 
flashlight. cells (Jo:lIinj.!." :t cm~ iILe output. pro­
"ide a luw-impedance II'ell-filtcred and r(!gu­

lilted d-c filame n t. iSupply. A cO!l\'cntiullal 
""(cHum-tuhe rectifier and l{-C !iller pruI,ide 
the phu c supply. ,\ four-wl'mina l out,put, 
:~ockct lil:-; the plug on the batlery ll:"thle of 
instnmu'IH:; which w,e the BA-J8 b:ttlery. 

Ocwl ~c1cdor Pl ugs iW:ierLL-U int.o a socket 
on the tup uf the power supply make it. pussi-
ON,,\\" "h>.u!,.\". 

ble t.o select filament and plate voltages for 
various needs. 

FEATURES: ~ Fillcring act.ion equivalent t.o 
that. of 1I lar~e capacilur and t''';:' I ~ mially eOI1-
st,ant. JiJumCllt I'ultag{' me ohlllincd h.l· fluating 
two f1llsbJi~ht t~ells across Ihe ou t jJUI. filament. 
supply . 
~ The life of t.he fhsh light (!cl1s ill practically 
equal tu their ;,;hdf life. :\ !;Illtlll relay, huilt 
:11$ pan of onc of thc fiiter chokes, opens the 
circuit. when the instrumt::TlL is wl'lIed 01T, so 
tha~ t,lte c(~lls will nut t"llll down. 
... l-~Ilick inlcrchanl-{cuhilit.\· lI"il,h the B:\.J8 
baUer)" l)lock is p~I.~ i'jih I 0. 

S PECIFICA T ION S 
OUTPUT! 

F ilament Supply: 1.5 yol t.iJ Or ;1.0 \'olu;: mnxilUutll 
o;urrcut :iiiO ,,,,.. Nur"",1 ,:urreut u""ued thruugh till"r 
cbokc ttJ tJ pur"t (\ 1·~,1:ty is ~()() 11m. ,\ hk...,d,·r I',,~i.it "r i~ 
n~"d in tho ",,1(>("lOr \>Io\: ill!." Iu:ld "urrell! il1 le~ than 
[I,i."! ,·"luf'. 

Plate Supply: Wlum tho ]lowcr supply i~ o]JOfnlcd 
frO,,1 :. ! 15_\'011 U1)..eydc. linc. "ull !I,e "orm,,! tiltl.lIlcllt 
curr,,"l uf :IUU Ill" is dr,,,,·,,. tIJe pbte ""ilply hilS the 
followin g dl"rucltJrisli~.~: 

1:\:1 \"011$ op,," ui,.,;uit 
Stl vult .i :lt':' "'" 

10. volt", "t 3 HI" 
i t \'Oll":lt. 7 lila. 

)' I:l)ti""un ou tput currc,", II ''''' 
Se lector P lugs: 0"" "f the followi,,~ b furnL~hed . 

Ph'"'''' ~J,,;~ ·if.v t.n'H! w"",{.~j. 
Selector P lug 1261-P1 ~ PnJVid"s prover \"(>II"ge~ 

f<\r Tn'>o 75\1-A :';ounrl-L,wl1i )'Ict"r. H:ltlel".\· Pl:lt.e of 
~u"tl-t..<)'· <.ll :lleler "111.,[ h" r"J ,b"ed hy fonr- ter",in,,1 
plul: til fit output w~ket of T,' pt: !:.!lil_A Puwcr ~up)Jly . 

Full f;I," .<itiv;I.\· of in~lru",,,"t ('''''''Ot 1, ... uSo.-,<I. ,\uchUluor 
;;C(fj"I,;.~ IK.I",,: 50 til, on 1.\ "ut! (; ",,,ig)'li,,1,( ne["'<ll·k.s and 
!JI>\n,," ,11l ob un lh,> A wdl:btiug tllllwork !Ire not r(!(!om­
nH''''kd. 

Selector Plu g 1261-P2 - Provide~ proper voltllllcs 
for Typt; 7t.!)-B ::;"""0-1.(1.\·,,1 )'-leter. 

1261 - A I Power Supply . 

Selector Plug 126 1- P3 - I']"(wi,IM !,rOI)cr volt:\I,(C:! 
ror T n' l: 7::?Q.A Ht)t(!r("I.' · 'Hl Frt~lll~',,".\· .\\{,\(l '·. 

Selector P lug 1261-P4 ~ Pr\tvidci prUl>cr ,·"Iw:.:c~ 
for "!"ypt: 15.''10-.-\ OC l ,wu- I~""d !\'oi-;(: AH"'I.\· ~"r ,,,,d "["" PI: 
12:11-A or - 13 .. \ !"plifi('r ",,,.1 ~ull jJ,>I<!'·l<>r. 

Selector P lug 1261- P5 - T(> be wired by customer 
10 me,,~ hi~ own r/!' I "i , ·~ment~. 
Hum and No ise Level: Sllf1id(~,,! l y I()w 10 Jl.;a"re 
~"tisfaclory o)Wrati ()U of i"slru"lcUtS li.,torl under cO,Hli­
liOllS ~Jll,drk·d. 
Input Voltage: 10;;- 12:; (or 21O·25()) ,·oll~. 40 to 60 
e\· cI~.~. 
l"nput Power: Ar>p"oxi",,,tciy to """Its. 
Tube: Que 01lli is USl-d. : .. ,d i~ ~ul)I)!ied wilh the iuslru_ 
",,,Ill. 
Batteries: Two B"r!!!~'"'1.~ ~(). ::! un i-<·"U ~ which :lrc nO"t ... -d 
!I(."r(,S>i the Olltpllt of the Fil"mcnt ;SuPI,k aru furnhhud . 
Accessories Supplied; I.i"c Uu,,,, ~c\()r' I"ord with O~­
OFF switch. 
Terminals: A four_l<~""ino.l ontput socket fit:; lit" plug 
on the hillIer ... " lillIe of tho T HE •. ')!J-B. "1"\"1'" i:!O-A, 
Tnt: !55t.l-A ,,,,(I Tn'l: I:til-A <or _H. 
Dim ensions: (1...,'lgth) 10 x (width) 2.14 " (d~pth) 5 
i".,]I('" ... . 
Net Weight: 7;%1 J,ound!J. 

G'",fe WOrtt 

. . . . . . . I !\UTTY $120.00 
When or<leri"j;l. ~pccifJ' type of .;olrctor p lug de;;ired ;.u,1 t.'·l>t! lUunher and scr;:u nu",t)(."r of i"lIlrnlUl)lIt 
with which power SU1)ply is to be u$Cd. E,,!r~' ~l!lector plug;; ella be ~upplic<l!\l" price oi S l.25 c.'clt . 
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AMPLIFIERS 

TYPE 1233-A POWER AMPLIFIER 

USES: '1'11(, wide fn 'ClIU'nry ":luge alld high 
))0\\"1' 1' uutput of the Tn'~: 12:J;~ -:\ !'uwe.' 
AlI1pl ;I;,'1' Ilw kc- il ad;tl)wl.l(' to Ill:II IY U.'$C.-; in 
Li lt, (·!t'!' ll'Onic 1I11J d l '('l r O- ;lI!IIII;<lic 1a1)()I':t IOI'V, 
It t all dl'i\'{' :wlt1l:o:tic !-.rcne l·u lor~ a t 1<;\"(-1 ,,, lip 
to I;) wutL. :I. nnd In:III:{' iii parlit'lI la d,\' u:iI'fll l 
ill tlU' tlcv('lnpu ll:nt !t llli testing o f nulliu ... 
frcqlll' lIt.'y aud liuJX!r:iuuit' - fJ1:qucncy equip­
n14'lI l . 

AI ,.:t:mdanl bro;uica"t fn 'quen(;ic,.: it 1::111 ht, 
lISt'lI i l l ,'oujUlld iUII wit II :l 10w-pOl\'('!' o.'ieil­
Ill tol" 10 ('XciII' alltl' nll:LS for mcaSllrc m crlb 
wiih dcill·t"liuIH,Vpc ill~lrllmi.'III;:;. Wit h its 
input ('unllt'I, It·d to a tUlled nll t.en lla, it. c:m 
drin: :I THE I\JJ I-.\ ,\lodlll:llioll \Iollitul' to 
mull ilul' r e llli l l t' I J':lIIl'1mi l1 t'l'::i. 

;\ \,ul!agt'-ulil pllt 1'011 11<1('\ iOIl i ~ provided 
for amp li l'.vin.ll: n.~I·illu*;ope d<>fkl'l inn ~ il(ll a l :; 
on:r a range IIf 20 I'ycles t,) ;j megacycle:;. 

DESCRIPTION: The a mpli li( '!' cnn~i . .;t • .; "f three 
pl1:<h ~ ]Iuli Ill'Clad~h'lIld ;;Iagl"'; :md lh1'('(' POi>­
sihll' uu l put ci reui l~, St~ I(~(· ta"lc by a rang:e 
switch , alS :;110\\'11 ill the . .;illlpliti!!{i ;;1·hcI11at i(;. 
Tile illlcrsl :lW' (·Qupliug." :u'e of the sedc.:;~ 
peaked type, d,~si~n.:'f l fur cun"lanl gain up 
tn;) liII'jf;lCYI·It'l'I. Th" i lLPUI f':.t aJ.!:t' fl1 ll('l ;01\" :t!! 

!\ phlll't, im 'crwr by \' irtue uf a high comlllun 
cut.hude I'(.:S;,';(III'. 

S<'Jl:Lntl~' 1)1 111'111 trau~runllNs tU'C URC(I ror 
till' 20('-1 o-20k(, ;lll, II h I' 20k,'-1 u~ I"i\ r l' 1':mp:I!S, 

!jul h U'allSrnnllCI~ a rc uf \tImidal conStl'Ut:­
l iun , 

For thl' 20e-lu..;j\I t· I·an~(!. push-pull output. 
i::; :<uppli t'd thl'Oul!;h n St'l'il's-I)('ak(·d \' id('u lIt' l·­
worl.:, .\ :;mdu;ll l'Ol1-olT :11)0\'0 :1 lllegat ,Vt'les 
yield" {lxt·t'llen t tmnsit!lll 1·!!.-;pOll."\C. Pu lses 

wit h rise timc~ :IS short :1$1 0 , 1 llIi \'rl~*I'<I"tI 
Call be ampli fied wil h t1cv;liJ,!i\,I(! O\'!'I",II,,"I. 

'J'n'E 1i/.J Cuaxia l U)IlIH'(;I U I'l" :11'(' provided 
:It t.h<:" in»111 and UUlJ Il1l. t :rllullti(!d h int l ill~ 
post:i lipaC('l! 34-i lll'" h'"m tl u: I'Cll ll:l' l'ullthl('­
t.o r of thc"il' t:unncclor.-; I)(!rmil cunnCt:1 iqll lu 
1.><.' madc :lIso by me:lII.i of '1'\'1'.: 2, .J-\I B 
1)"u i,I., Ph1b"S if d(·sir('tl. '1\ 1'11 in""I:!11"11 I.ind­
in;,; po . .;ts arc provided a l lhe out put. wh ic h 
m 'e! used when h:dalJl'(!d " ut l ll il i:-; ."'t·II'cl l''(1. 

An otllvut \'I)II,ml'\1'I' 11; prtJ\'i(lt,d, whil·1t 
ilHii(:atl !!'i t.1IC UIIII)\II Il'l'll linal \, tlltage !111 1-111' 
20 t.o 20.UOIJ-cy!·!" range :11111 1111' :lUh-lo-
1,:,:\11: rangc, (hI t ill' 2Ik-II,.;j\ !(· I'a ll l-!:C, 1111' 
fill t pUI \'u ll mcll'l' is \'OlLl lCl' l CI i 111 I i It ' g rwln< kd 
outpul lI!rm inai". whil,lt nrc 11 11\ " "I'd ril l' thi.~ 
I':luge, I\la ki n~ t.ItI ! \'Ul1l11(,lel' ;t \',tihthh: fOJ' 
I'X II'l'n:d II SC OJ' 111'n nil1 in,!! llll ('X It'!' II:d jUllIpN 
It) he LI"cd to I·IHIIH .. "{' ! it 10 e it her I)f ,hI' 
haianCL'fi IlI lll )111 lel'lnina l ..... 'l' llc tlWII'I' \'all 

a1. .. u he . .;witl'h(:d lu judil':I\\' l he pial" 1' \IITe ll l 
of t h~ OUlpul ; . .lIlipliticr IlIlx's. 

Tlte \'oltlllt'lI'I' u . .;(~s ('ITslal di".](· n'I't il i! 'l'" 
ill a I)ridg!' ein'lIi t Iu gh'\: a tull -w:I\'t'-an'm!!:!' 
indil':llil lll , 

T he high-\'I)!tllj.\'e 1'0\\"'1' supply 11:<l.:>' "t'It' II­
illm r(',(· li licr" in :l full-\\':\\'(, \'ult ag('-d\lllhlill~ 
ci r('lli l lI ud a t.wu-.... ·l· l inll I.e 1i1t"I', ,\ ilia" 
suppl .... , a lso u"i llg ~iI'l('n iu lll ret'lil i (; r~, pro­
vidcli lixed bia~ (ur t.!tc~ uutpu t :il agc, 

FEATURES: .. Wide rrcqlH' lIt'Y I':IllgC, 
.. High uUlpu\. 
+- Asl:lIic OUI.PUI lransformcn;, 

+-- Uut [JUI \'o!tnwlt'j' i:i [J1'IH'itic!li. 
+-- EXl!dlt'I!L II'an"i(: llt rC)<pnll:iC, 
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AMPLIFIERS 

SPECIFICATIONS 

FreQu ency Range: T I"'N! rnng<,~ lITf' provided: 
For I'O \\',-c . til ' "", ,1 ('>. '0 til \;ilO<',\"<"II"';. 
r ... r i,,)wC,'r. :!O kilo<·.\'(· I<,~ tv Uj ;\1\:. 
For ,·vlt"I!'('. :!U e.\"(~lM l<) 3 "Ie . 

Power Output : 
:!Ur-IO-20);,' nL"¥"- I:; "'RU~ froltlSU e to 15 kc: 8 

W:\!I~ :01 :''11" "",1 :!II k." 

2111,:,-",'0-1.,;.\ ] " r:t1l1:'C - 15 W"f:'" (mill 21) kc to 0.5 :\h:: 
S "'lln ~ "I I.'::' .\ 1", 

:\h, .~i""ull ,L\'"il:ohlc ]>o"'('r OU\lIUI LIt 10'" d;_~lurtir", 

df'I"'IL']' "''''" I .... ,w·r-li"e \'...1 ' ''~<' ' 1~"I ..... 1 om 1"'\ i~ ol .m;,,· 
"hi.· ,II IU5 Ii".., ,-01", .\1 higllcr Ii""" "Oh:Ull", uuqlll t i~ 
I:n~lIl·r. 

Voltage Output : :!Or·,~n l c fa",..., - PC:lk-I.Q-I/t':lk. 
1.>0 ,-01, .. 1"lt,11<''''1. [,ll 1'01 ,,, I!'rou"dcd. 

Tuned Output : T he ''''"ila lol" IK>W,'r oul p'" 01"',,>1 
rIIllidl,v nn.w!' \ . .', "H·I::\(·~·d .. ·" On .hi' 2iJi;!'-lo-L .. ">:\[" 
n'''I!!''. lI ow(',,('r. if <I('~j ....... J. full ouq)Ol' f':OlI< he! Uhl!l;n(l!l. 
up I ... 5 ""'!!"".' ,,1(,<. I .... J'''',(]'''i''<'Ii,,~ !"xisli!>)! 1e:"I.~ " ",I 
em""'''I;'')! " ",, ;I,d,I.· "xto'rn,ll tlLll .. ~ 1 .. in·"i, frou, 1,I,ne 
~nl' to p l".1' ""1' "" .1", Ott.ptt. 'uh('. "",I ",,, ,,,,-'Nilll! , Ire 
('<'" ,,'r '"1' ,,( ,hi~ dr.·"i. 1<> .1>,·I,il:l, n,Il,,)!.· ,,"'11' <1'1'1,1.,'. 
Load Impedance : 

2lk-. I(o-~Okr r:"'~e - I;()() 0. I !jO oht,,~, IIl,l:l1lC('u 0. 
gru",,,h ~ l . 

::mk,··".-I.;;:\ j ,' r" "I::(' .e.u "1"",,. ~ .. "",,1 (~ 1 , 
:.!U'·.I"-:\:\I,, P'''IW ,1.·II ... ·lio,,_I.lal ... 1"I'1I,i""I_ ,,( 

~"lh"01 .. . ",,., (",·il1"",,,I''', ",-.-tt"" ·I"'\ wilh :1(1,; ,,1'1 , I l·,,,I ~ 
no,, 1 " j,1o lIn "IT""I;\'{' iUIIII ' n'."i"I'''",,· "r :01 1,.",,1 one 
"'''t:<,I,u,. ('hlll "I' ""'." 1 ... ·I."b".·NI r •• t:rnll,,,], .. t. 
Trans ient Response: ~~"'_I,,~'n l ,' r""Sle - :OPI,ruxi· 
",,, •• ·1 ., 11. 1 ",i,·,·(, ... · .. ""d ";,,,. ,j,,, e-. Wi l l, ''''l!li!>:;I.I" ."." •• 
~I,,}(.l. 

Input Voltage; Le ... ~ 110:", II.:! \'011 fur (,,11 01111"'1. 
I n put 1m pedanee : I' MI.11t.1O vlo",,, i" 1'".,,11,·] wi . II :!;- I'l'f 
($:r"lImJ .... I), 

Di$tortion: I.N« ,Iolln :1"; :1. rt.te<1 "utpU! v" :,11 . :ml:C5. 
Noise Level : ~u .. ·!"'tukc r:lILl:c. ,m rJh I-.:!ol\' 1[. I\'''I~ 
01111.111. 

:!1I",·-""I.;;:\I0· ':IIL~C. or) ,II, 1",10,,' 1.-; wan .• olillmt. 
:?Or. ,< .. :l~jr ' ''''1':''. I~ ,1",n fl.:! "vlt IK" ''' 'W'I"""k 

I~,I""''CYI . 
F~queney ReSpOn se; S.'C 1.\'1)1<':11 (·urn'S. 
Power Su pply: 1()5 to I:!'> ( .... ~IU Iv 250) ,·vlls . -1 0 10 00 
C} d"" ,LI', 

1233-A Power Amplifier . 

Power Consumpt ion: ' \"I> f<>~i,,,,,tl'l .' · 1.10 W (III~"~ Iii 
"':Lll ~ (>I1 '1"n; "pprvxi"""dy 1~(I ",,,0 .. " t ~"r() OUII'''!'' 
Voltmeter: 

B ,"'~,,,,. 1j(1 . .'.011. ,,, ,,I I:, \'oh~ f,,11 ... ""l~. 

,\"'·u""'.'·' ±,,"'; "C f,, 11 ~,'"I". 
["'1 ...... 1;."'·". I.; k!! ,~)I"I .... ""'II ~, I I ... 'j :\ I c. 

Mounting ; The ,,'mel i ~ ,1."I.!!:II,.,,1 f . .. """" ,li"l: in " 19-
j"d, rrIIL.I· rIIek. hilt r"'''''''':ol~" ",,01 1 ... "\<,, ... ,. .<"1>I,lied 
f"r .uhlf' " ...... 
Tubes: 2 - iiA( '7 2 - 1;.\ (; ;­

l - tlJ I; 

Terminals: T,,'~: ~71 C .. "xi:tl T ... ..-",i""I" lIt ;"1"" ,,,,,I 
' ''',IIIUI . . \ , Ij:"~·.,, 1:")1,11'" I~"'" for ''011011'<'1' "1; 1,.1' Tn'!.': 
?7 1.:\1 11 1'1,."" a n- 1 .... wi. I;~ 1. 

Tw" in"""'I~1 hindi .... : I>O"I~ fot h.11:u, rl){l vuqml. 
Aceenorie$ Supplied; ;O:l·n',,-f.~., I~.wcr ,·.ml; t",,, Tv .. r. 
271 • .\ IH 1)",,1.1(, 1'11I1t~; Iw" "1':O'e Ij"l' fll,oe,t; '"''' '\'I'P>; 
S' '·l· (':.1.1" ( '()f",U(" "r .• . 
Other Aceenoriea Ava ililb le ; ,\" ., •• ; lo;i ·I_H~1 Pal.rh 
(,,,.,1. : '1'1'1'11: .~ ~-I \ ., ,,,, ..... ,. ... ,,, ,,I .\ ' bpl ......... 
Dim e n$iOI'lI: ( \\'j.1t ll) H,3~ x « If'plh ) llJ( x (h .. j ~h t) 

7' ~ ;'11'10(" •. "'·"T_"II. 
Net Weight : I' ;' ~ I"",,,.h. 

T~' IlK:AI r"~l'o,,~e curves (or du. d"''',, 1I"'lllili .. r '''111: ..... 
The 2l 1· l·.n· lc-\v-J ·m"~,,,,~·de ft1U::C i~ 1:'\"('" II s lI'O<Jlh 
r<.IlI-off II~ Ihe hi,;:h emil(> " "' li re i:ood lnt"~ ;e", 'C~I>o":re. 

-,-- Cfll/~ 11 ,.o""., _ _ , __ --:;:,'.:':',~:. ::--
.. \ NG EI~ $525.00 ., 
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AMPLIFIER S 

TYPE 71S-A DIRECT-CURRENT AMPLIFIER 

USES: T hf' T\"I'~: il:.·:\ Djr" ('I-C\LlTc'nl' ,.\111-
ptHi,'" 11; d('.~ip; ll('d pt"im:lrily (or Il.~(> with the 
1 ·:.~II·dinl! -. \ng:ll t! .')-rnillillmpNI' rt!('unh·r. Thi,. 
tl ltnl ,in:' l i'Hl f,f amplifi(>!' :l l.d 1"f'C"otxl('r is 
c:1 p:lbl(' 01 :llTlInLl ,·ly rl'{' .. rdin~ "; lIIall d-e 
\·Cllta:.::l·,~ :llId curl't·nL~. I II :lCldilion to it,,;; 
ol l\'jolll'l 11:<:(' :l.<: :1 Iw'onlilll; d-c mi1li:1I11 1l11'tcr 
or millin)hllll'I!>!". it 1,:1,.;1 tltllUi'f'1" uf nppli"a ­
li' Ii IS in pnu'(':O..'" ('I' lItn)ill lu! in nl('a.~lll·cm(,llt;; 
in phy.,,;ll·al and {'hl'llIi.,;,1 t:du'l'aH,ric!'. 

;o;ill ('(' 1111' illlnllhu'lilJII uf lhi." amplilicr, it, 
lIa ,.; (')110(/ iIPpli(':Ilinll to :1 wide' \' :ll'if'IY of 
il1.l u:O;ll'i:l l and l"('s('an: l, Il1'Ili,lems, 11 h:, ,.; l,eI'll 
IIS('.! for the rcnll'dinl-\: uf freqw\Il('"v ami for 
l"['("ol"cli llg the Ilwdllbtiun k:\"I'1 uf broacll"ll"~t. 
Ir;ln,.m;llcl":;." (Hlll' l" :l 1 ) lJl ic':1 1icIl 1~ illl"twic ,lie 
I"t~'urdillg uf ,111' ;n,.lIl:l1 iUIl rc.-ij"I:IIII"t' uf dec­
nil"al lIt:ll: llillt"n' durill~ d"J.niralil)lI" I he 
I1ll'a'"'UI"CIIICIII III ht, cmf of I'I;'I"t ro-d lcm;e:ll 
\"1,11:<, till' n"l"urdill~ u f lift' Il':«"~ "II \":U-IIU11I 
tuh" s, lind IIII' rCl'llnli lig of "IlIIUti :Iud dhr .. -
lilm i!llcllsilie,~, The inSll"lIlllCnl mily cqllally 

\\"cll he llsl'(i to opcr:ltc from pilotm'll'l"Iric 
("cll i<, n'"i "~ ':ln("c !<1 1"[lin j!;:1II.!(l':<" l"c:<i"ill IICC ther­
m ometers, :1IIt! si mib r dr'\"in's" 

DESCRIPTION: The aJllplifier i"~:l hight"v "ta ltle 
n-(' opcmtcd in "~ t I1I111enl :1 1Il1 gi\"(~" fllll-"caic 
output O\'('r a range of input \'ult:IJ!;I'.~ from 
0"1 v,,1t 10 I.U \"01 1. ~ I ea ll:< :\n: pl"O\'idcd r!ll" 
i<('lt'I'Iillg input n'"i::;l :lII("c::; IX:I\\"(,t'lI 100 uhms 
:mel 10 megohms, 

The:' t"il"cllil f'lIlploys I]ll'('C pentot.ll' lulU's 
fOI" Iht, :ll nplilit'l".:i in :1 cjpgt'lwl"atil"t, r:il"t'Il;t 
arl":lJlp;enH'llI p;i,"i ng high "~ Iability of Cll lilml­
I iOll, A IJritig(. ... tyl'c [dllll ci n)!; 1IC'1 wOl"k lI:<i ll g: 
f1 \"lIl ragt' rcgulalor l11ix) prol"id(':< fOI" b:dallt:­
ing out thc :.; I('ad~' plll l (, ("lIr1"cut ill Ihc nwlcr, 
su Iital lilC lIu 'l('r in(lil":lI('!'> ('IIITt"nl l'll:lnge" 
HI/lh lill l' :Inti t"'J:ll"";C zcro :l(ljll "~tllu.'nt,.; :1t"1:: 
pru\' itiuti fo1" * 1 \ ill~ I he IIwl PI" fOt" 1I I)I"II1al 
ZI'W, Tht· !:in"uit i" U1t:dTl' l"t('<1 11:'0" dlalll4(~"; ill 
plale \'Oll:\~{' ('au:iCt[ b .... 1101"111:11 I'arialit)u::i in 
a-e !Supply \'ullage, 
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FEATURES: ~ rli~h gai n and "imp1i('i ty of 
opN:ltinn Im\'C' IlCt:n cumbined wit h stu llilit,y 
of ndH'ration. 
~ ..\ \\'idr 1·:lIl j.(e of input volt flges Hncl l'c:;ist­
(I IW{' I'omhinalions ellll he a c(·o m m o d1l 1cd. 

~ Vll1'iRtio/lii in Ihe tcmpCI':l. l Ul'(' of t he 
cathrn le uf lhe fir:;1 nmplifiC' 1' 1Iilll!, 11 (']·itil· ,,1 
point. 111I\'c IW{'1l 1)\'crcolUc \'ery clTe(·t i,·cly 

AMPLIFIERS 

hy using n rl'J,!:u\;ltinp: Ir:Hll'fol'llll'1' and a fila­
ment 1):111:1,,1 lamp. This s,\'1'11'11I m:lill1 ail1 ." 
t itt: "c',Hel' " ullage eOIl,..lani fo r li ne \'\l1ta~c 
Cit:l ll gCl) fmlll 1O.i 10 125 '· u1t.~ . 

~ A-C Opl'I':ltion :lIld sm:tll :<i ;w HI:1 J.; O tl li~ 
m n pl iHI'I' a l'ull\'cn icul. :ulj u u l,;l tu t he gra phic 
rccOl'lil'r, 

SPECIFICATIONS 

Range : T ile ," .• 'rlll"('11 i~ I}nwidcd wilh fon r rlllih""I~'fI 
r:llIlle.·. """!..,,·Ied hy "'c"n~ uf " switch, l1:i"illll 5 lI,iIIi· 
""'ll('n,~ linf'llr 0'111)111 ill Ih(: re.,ordcr drcui~ of IUOU 
ol,,"s. for illl"" "(,I"\ I!~~ 01 0. 1. U.1, 0.5. and I.U \,(,It 
"1l1,li.,<1 '" II", illl ,"1 tenni""L. wit h "i t l>l" pul"ri'Y ' T I,e 
g:.i" i~ I"'~ I t"l,re >l!<:d ,,~:\ IrH"~ ·("'(",r.I""ee: Ihi' ,,,,,xi· 
"""" ,·" Iu" i" 5I1,UI~ 1 ",i.·ru,,,I, .... ~. 
Accu r acy : .h " ""Hhr",,-'\I ,""h",el l'r. I·hf' IIrctirat'Y of 
clllil,r:II;"" i~ :'I)I>Tmd",,,, .. ly It; o( full "",'lie, II,i ~ ;.~'(:tI· 
r:o c.' 1""IIIt 1I"linl:linN (" .. 'r:\ ronsid~-r"hle J)"tioo.l of lim~. 
loput C ircuit : :'> Ie:o",; ,He Im.>,· j,:le<I fur -'iC1~'('li"Jj: ""Y 
one of a ",,,,,I>('r uf ,,,,,tI, re.i"lan(;f'il. ,,:0 tl".1 Ihe i n~ ,ru· 
II,,' ''' ",,1 "",~, I,n.: nn ,ulius!,,"'I., inl'ut r<.'~isl l\net!. hut Ctill 

M'T\'C II" :l .. ttli"rul(~1 ,,,illi"oltmeh'r or mirrouII'" 'Ner, 
Th,· i"I"" r,'~i."I"w"~ rIt"l:I" in pOWN·,. of 10 Irom IIlU 
oh,"~ Ifl JU ""·Ilr.lll"~. ::;hOrl-<'i"'lIil "",I O))o,,-";reuit IWlIi· 
lio,,~ tHo.) " I~,\ ~"l' l' licl\ ;,,, Ihe IK-1,,"lOr ~wit.ch. 

For 11m.'" lIlll,Ii"Hlinl!, wherc rela ti , 'C ":lI\I~ 0111.1' Me 
01 i""'I'/',t .. lid ... I",r" ,hi' ",,1, agf' a":Lilal,le t.~'·"l~ l ~ I "oi l . 
olle of ,I\l' 1I"",·h ]}(Mi'i(lll" r""nN'I,,- Ihe i" I>II1 to:1 \·Mi· 
,'11M. 1:3ill '~""rul. ><J lin" Ihe ",lIl"g" "1>]>li."I IO Ihe li,.,,1 
IIdd .': 11 ' I", "djll~H'(1 to ""~. de.ired ,·"Iur. T he ill l"" 
n.,;i .• ' "n.·p Inr I ],i~ p(). .• it;"" i~ :LI>",O~;"''''I{'' IMJ.()IIO ",hm". 
Grid Current ; T l,p ltT;oI "urrelll itt the j"1l1l1 .. ireuit is 
I""", I],,,,, n,OO'~ ,nil'r'''''''I",re. 
Output Ci rcu it : Till'''UI Imt cir" "iL i~ d..,.i4;uOO 10 opel" 
flit" ';."Li!li""'l",r(' "'~'l'r u""lntccl 011 Ihe pand ,md IU, 
uU'r""t '''~h'r "I' lic,·i."" ~""h ". , I,,' f:Merline-,\ "11:11<1 
';'mil!i:lmroer., rl'<·nrd~r. ""d i ~ rmwidw with " 1111111111\11,1' 
"dj""OO COtll .. ",nsnli"K rC!Oi~ t ~"r ... Th~ ,..,.nlM:1I!:LIint,; 
re,.i"u,.".· i .~ 1\,IjIl,t~'(1 to "Uuw for II", r~i"!"nr" 01 the 
eXtt'r",,! dl',·j"t' . ..n ,!mt thr i " ~,r\111,,,nt "I ... "y~ works 
ill,,, " "orm,,1 r(»';'latlt'C of 1000 ohm~. ,\ I'h"" lth Ill\! 
i","n,,"l'''' IlIn'·'i"".~ p.-rltell.,· ... hc" Oprr:llj,,1.: in to 
r ... ,i~UI"'·(·. In .. " 0 I" ZOUO ol",,~, iH (·"Iil"",ioll ;" :lff .... 'e.l 
~Jil::hl!) il til,· "', :01 imN'\h", 'c d""i:ites mU'i!rian,\' fro'" 
Ihl' II'MKLoh", ,·,,1, .... 
Tempera t u re and H u m id ity EHects; O,'u th(· rflllj!;C 
01 room r"nlli,im,. normnl1) "''''011'''''1'1'(1 (f .. :;· Fllhre'" 
heil IU !lJo F"hr('uhl'il: (110 9.~c; r.·b ,;\'(, h"",idi •. ,,). Ihe 
/)1K",,,,iO<l atKI .mllil i,)· lIre indel!t'",lr111 of Mnhirn, "Oll_ 
dili.>!,·. 
Power Su pply: TI,(: ill~'nll" .. nt i.~ intendcd for or",r· 
arion .Ii ..... " ., ftom If'" 10 I:.!.; (or 2111 10 250) '·olu. 60 
r.' .. I,,·. O. hI'T '·.;h,, ~,·. nr (Othe r Irf'<l"c"dt'~ r:\" lou ~IIP-
pli ... 1 ~,n ,1' ... ·;,,1 oNI,'r .,,11 ... . 
Powe r Input ; Th~ Ilow .... r dT~"'n I""" the 60-<'.""1" line 
i! "Pl'''''';'',hld,'' 3~ wntl ~. :\0 ball~ries of flny kind ~Te 
empl(o~·oo . 
Vacuu m T u bes: T ht:: t ubc~ u$l'ld nr,,: IWO (lJ7·G. out! 

__ ,."""''-_ 
715-AE 
715-AM 

In Cast Metal Case . 
In Walnu t Cabinet . 

"AT ENT NOTICf .. Ike N ... ' ..... I &OO~. t"~ ~;, 

6 F6-G, Ollf' (;:'\5.(;. nnl' 1u.·,·:IU. o"e ·IA 1. All "re fur"i~hoo 
wilh the i'''lnllncm . 
Mo un t ing : The ,,,n,,li lii>r I ~ ulUlIlIle<l in" "'''' ,ncI"I"II.,;e 
;demi"al wilh 11"'1 u~, .. 1 011 Ih .... I·;,t(:r li",-A"I.:'" r""f)rtior, 
ur in lI',d,,"t ruhi" .. ! . ,, ~ d'·"iro"l. 
Accessories S u pplied : S,·ven.foot line con"e<!tur ,·ntd; 
~I,,!r(' I"""". 
Oimensions: TI'I'1'! 711)..\.\1. (hcilthl) It,V! ~ (\"i\l,h) 
g ~ (11.'''1:11.) ~'~ ; .... hru:. u"c,-"I1; TI' I'I: 71.'>_,\ I·: . (Iwighl.) 
15 ~ (w;n,h ) "I~ ~ (Icu t',h ) SM ind,~. on,,·,,11. 
Ne t W eig ht : Wilh I'IL~I I< ... t ,,1 <!" ... to "",!r·h 1·:.tCf'linl!­
AlIgu~ Tl-t'<1I'd ... '1'. 2.;~ ]lound.<: ",ilh "':1.111111 ":l.llillel. 2;? ~ ~ 
I'<"'nd~. 

T \' I'" 715·A.\1 Ditoot-Curren l An",lilier. 

A,;l!)t: 

.\uwr 

1'rV:-. 

$365.00 
320.00 
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UNIT INSTRUMENTS 
POWER SUPPLIES - OSCILLATORS - AMPLIFIER 

CC'ltcml Had ;!) PuiL I n!<\rtl ll\('II IS nre sm:lll , 
t'fHnpud. b hnrntnry-Iype in:sLl'lllncn t.s, de­
si:.{]wd fu r hi~ IHlll!tlity lX'rform:ultC III mini­
mum price. The h:],.ic uBi" is a power supply, 
whic h plugs into the ill-'ltl'UIllClllS :\.~ needed, 
Il llIS ('limil1:llilll; the c:q)('II"C of providing a 
power supply in c:wh indi\'idual insl rument. 
l' l l'CiL:tnielll1.". the \·nit. I n"'InlTllcnls fife de­
sij!;ncd 10 make 1II:\ximum u.-;c or inlel'change­
a hle parts, ;md :l0 ('(':"I)O l'i08 lire availahle for 
"orno of l.hel1l, hy me;1I1S of whic:h 1111'1'0 spec­
inlizcd IIs,.:cmhlics cnlt Ile huilt up from lhc 
st llllJard \l l\ i l ~. Thc~' arc d Cll i)..:"Il( .. '(1 fur com­
J1:lcl side-hy-side I\!o)scmbly wil h plug-type 
inl\' n:c HlIU'1'i lUllS. 
Thc~ l'nit In"ll'IlIllc n ts aI'!- H:<l'fll] , ceo-

nomicll i O'ccl' .. • .. <;orici' fOl' an .. , ' lahor;II01'Y, which 
will :s;~n: holl! time nll l! mOll('\' for 11I;1!I,' eJ 
the e\·cr .... d:ly job .... of rl('t-tl'nulC e ngincc,:lng. 

They fint! pal"licullH applil'ation ill f'duca­
l.ion:1I I;lboralor ics, where I hey pl'Hvide cxper i­
mental r~H; iJI'iC'.s (01" :-:11I(\('nl, CXf'l"ci1$C'; at, il 

co,:\ fflr below 1 hat, of hil!:hl.\,-,;pef·ializcd 
illsl I"lllllCnt.s. Tim,; Illl)r(' facilil ie,; for more 
swlll'llt,: cnn be pru\-idcu WII hin a J.!:i"cn 
budget. 

F'or Pl'otlu l'lion {C'-" I iu l{. !<imple a lld (' 0111-

PIlCI l' iuglC'-plIl"po.w :l:;.-'Ic:lllhli('.-'l 1': 11 1 h(' lHad,· 
li p from t lI C!$(: in,; Inlnw nl .'; ut a 1'IIII:<it \l'I':,II\e 
tHI\'ing in Ctl:;I, :l nd in this 1i"ld lhe \'"dow:! 
l'nit. (),·wi llalOl'S and PI)\\'('I' :;upplit,.<; will 11(' 
(ound c,;pc'ciall:r useful. 

TYPE 1203-A UNIT POWE R SUPPLY 

USES: Tlti::! power p:lck is dc.ii~I1t!<\ primal"ily 
1.0 supply :t-c hC:ltcr :lm\ d-t: piate \)(J\\'cr fol' 

\'ariOlls (;{,Ill'r:ti H:ulio rllit in,.:tl'lIlll('lIt.-'l. Ii 
,·"n also ht! 1I:<{'d :l,,; a gCller:Li-J)IIl"J}o",' "0(11"('(, 
of \Icater and pla te pOWCI' £01" othl:I' clt·l ·trolll,· 
Cll ll lpl lll:Ut.. 

DESCRIPTION: The clclll(-'m~ of i Il l' pmn'l" 
slI l>pl.v :lrC n. power tnlll"fl)rml'1'. :I 1"t't"lifil'l" 
lUbe, and an H-C-type tillC!'. ('onll('clions to 
ut 11('1' {:cJlcral H:atlio 1'lIil [Il~ll'lln\l'nl .<; arc 
made Ihl'lJllg\1 :l nlll il ipoilli COIIIIl'CIIII" .. \ 

Illatiug phil! ii< fUnli-" Il('·d 10 fadlil:ltl' ('\'11111'1" 

lion to :1il}' uther Cil·l'II!\';. 

FEATU RES: +-- LO\\,-prit;(:<'\ nnd sm:dl ill "j7.0. 

+-- Ca ll be pcnnancllll.v ;lttal'llcd to slim e 
(:011 ('1":11 Badio l 'nlt Ilh;trullwnl.i. COllll,i na­
l.iUll t)f units is \'cry t·umI1:u-I., U('(:l1PYIIIg: a 
minimum uf 1)('ll('h space. 

+- Both the a -a hC!,dl'r .~upply nud thc 11·(' 
]lbll' Hlppl~' aI'" i"obic~1 frum :.:rllulld :11111 
from oa('h u{hpl". 

S PE C I FI C A TI ONS 

Outpu t Voltage,: Ii.:. "nIl!< fir. "mni" II: 3 :t1H1>cre!l 
,,,,,~i,,n"": 1I1Ml ""h~ ,1<'. 50 ,,,;lIi'''''I>l:rC$ "laxi",,,,,,. 
~,,·I<'>IId ,"olta\() 1< "hm!! "' HI ""Its. 
Hum Level: Ah'm! 2 .... 0 ",i][h-uh$ .~t aoo ,'ohs a"d 50 
",i1li'''lIl'er{''< 11 -(' 0"1,,,,,. 
Input : 11'; \"(Jh~. 50 10 00 (')'dl':~: 1;0 ""ill S 1,,11 lood. ,\ 
l;''''-e''''''''''I,)r coni i~ I'Nn",,~nlly 'Hl!,ched 10 ~he 
i"·ln .. ".,.,,,. 
Rec:ifier : 0,,1': r.X 1·IYl'e. R' III,lied w;lt, i"'lru,,,ent. 
Output Terminals: A ~r"",r,I .. 1 "",11;1 ... ';"1 to""'C'Clor 
i" '"ou"I~"l ... , II,,' ~ill.· fIr th .. unil. 

Accenor ies Suppl ied: ;\ ,,,,, ,illl! ,.-ulo;I'''';''' "",",,,,'101' 
r,11' '·"I"'I.'I ·';II\( the I''''''CT ~"I!1II .,· I" "Ihc-r '~llIil''''''UI: " 
II)·a:! ""r..,,,, wit I, W;II !.: nllt lor I,l'r''''''l,'ml.\· "II"")';UI( Ltlc 
1,l)w,'r $UI'I,I .. ' to utlo,>r UII" Ithll·UIIII.'IIL~ ... \ I"v '1""1.' fu-'<.~. 

Mo unting: Bh>.ck....,r" rkll·_·fini~h ,,111111;11\1101 I)""d ""d 
..ide.. .\luhl;nIl1ll l'(I\"Cr fi,,;.J,,~d ill rle,,' h".'lIiCt. 

Dimensio ns: (\\" i'"I1) :; x (r,~.eht) :,x;f x (dl.'l>llo) r.'1 
;II,·I.e_. 0)'-;-._1\11. lltil juducllUl! :>o)",er-hUIIIl()IIIIwlor tvl'oI. 

Net Weight: ~U , ..... ""6. 
('(00/' Word ,'ri.t:f 

1203-A Uni t Po w e r Sup pl y . .............. - .. 1 .'I.I\,£ $47,50 
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UNIT INSTRU M ENTS 

TYPE 1204-8 UNIT VARIABLE POWER SUPPLY 

USES: Thi~ iJ I.~l nlln ellt sup plit::; fi"cd lI-e 
heai 4'!' nlltu!!!' li nd adjl1"labll' li-e phte vol\,­
agp for gPlIl'r:d bl1ol":Itory 1I>'C. CPTlc\'a\ It :lJiio 
e ll it I Ii"'! rumenls C:ln he phlJ.W:t~li dired ly into 
its multipoint, C(Ullll'l'!fll'. 

DESCRIPTION: T Ill' d-e plalc !lll pply is ob ­
t:1itU'd fl'tl tn 11 pnil' oj' Sdt'lliutl1 1'('\ 'lilicl'" in !L 
\'ullaj!(,-d ollhler ('in'lIil and i:-; adjustable down 
t I) XI'rU 1 IV :1 \". \ H I. \C® ('onl ro!. .\ 1\ H-C filter 
rl\dll{'('~ limn to a 10\\' l('n'L Bolh the d -e Oil\'­
pllt nlhaj!c and the !I -t , load ,'unenl li re 
1ll(':I";lIl'pd by a :<i ng:lc s \\'i te!t-\:ulIu'\)I\ed pand 
mel!'!'. 

T he uutput. \'oiraAt!S II rc availahle a t bind­
ing 1'0;;;18 on t.he pam·1 and :d~() nt, a Illultipoint 
connector. 

FEATURES: ~ I)· C 0111 pili \'ulta~c is COIl ­

lillllou>;ly ndj ll :< lahle frotH u'ro 10 fllll \·altw, 
with luI\' onQll1t impe.:d:llll ·e m'm ~hc {~ II(, irc 
range. 

+- Bodl tll(\ a-e \watl'r ~IlP JlI.\" ami the.: nd just­
ahle J-c piatt, supply arc i>;oiall'd from gruulHl 
:.llIJ from c:u'h 01 hel". 

+- 1\lckrcd !I-e 01ltput ,"oll ;l/;c alld CUl" rent. 

S PECIFICATION S 

Ou t p ut Volt ages: (\ .:\ n .IL_ :'-c, "mu,n,,!; :J :I"'I,,~ rOll 
",,,xi'''I1'''. Th.· do,. !)'IIIJUI ",,11":,:,' i.< ,,,ljn.,I ,,hl,, (room 
zp.o l" :!OU ""lh wid. " ""uim",,, IUl\d u( 100 milli_ 
:l"'IK·W ..... \I:l .~irn'u" ,,,).1 .. ;,,1 ,·011:111(:. 100 ",,1M. 

Meter: .\ 1)"",,1 " ."Ie. i",li'·"Ie;; the II...., Oulpu~ voll:lj.'C 
;.",1 '·".r(>1I1. 

H um Level: .\ \0"<11 :!.)U '"illin:.It~ "t :100 volls. IOU ,,,illi­
""<I""'.' , I ~' I .. ".]: "lw)Ut l :,() ,u,l1i\"ul\$!It abU ,·oIUl. 50 
,,,illI"'''I,I:I"(>' d-.: lund. 

1 nput: 1 L" \·"h~:ol 1;0 ~p'I",,; 7':; ".<ltt;; al full O.H I>IIt 10:1.1 . 
,\ lill('-.·<)""I. .... ",. ponl il lIer",,,,,,,,,II.,· "ttnched 10 the 
i"~lru"~nl." 

Rectifier : T \\"o "'!IClliuo " n'clil,,,r~ U>I<'<.I in a ,.vl]age 
<1,,,,1)11"1: ,·i.,·"i: . 
O utpu t T erm inals: The outpUI.S ~re fl.v"ilahll):H fou r 
iu._u l"leu b;",li,,;; ]I"~I" on Ih" 1):,,, ... 1 ",,, I "I. .... , "L" "1"".1-
am ",uhil..-.im ~"UU""I4M" on llo ... ";11" of 11,0 i"<\.u',,,",'~. 
Accessor ies Supplied : Sl).. ... re (uSC<!: a mlltiull: ",ultipoint 
con "e'~tor . 
Mou nting: Illack-,·m rkle-linL< .. alm"ju lI,n r",ncl (lnd 
~de~. ,\iu,,,iuurn ("(We. fiu i~h",",1 i" de'" h,,·quu. 
Olm ensions : ( Whhh ) !, l .~ (hci.:ht) .j'l.1 ~ (dClJllt) ij '1' 
in"!'cl!, 0,.".·,,11. n')I. iud",ling I"""er line OO""(:<:LIK cord. 
Net Weight: ll,klIIOUud4. 

_---:C""·"11f: 
1204- 6 Un it Variabl e Power Suppl y " ...... . . . 1 AG.\Te $85,00 
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UNIT INSTRUMENTS 

TYPE 1206-A UNIT AMPLIFIER 

USES: Thi~ :tmplificr i~ d( ~..;ignf'(1 for gl'llcml 
utility in ihc IahOl'ah1r .... . II" maximulll !rain 
is slIflie;,'nl for u:re ill the dClCdol' circuil"; of 
imIX!(ianec hrid.1:"c .... while> il~ olilpUI power is 
nli('qllall' fur driving Ill/Illy low-power bhuru­
lory ,1t'vic'C'l'. "'!te n'I1'f]lai opN1IIing mnge 
CO\'erl; bot l. audio lUu l supersonic frC(llICncies. 

DESCRIPTION: The IIIJlplificr ('in'url, contains 
t,wo t l"ioll4', HC-CCJllplcll , voltuge-:ltlIplilicr 
sl.abrt':< II1HI' (I ll im pedantc-f:ollpfed Olltput 
~t:\l!c. Calhod{' dC'W' IlN1L,lioll j ... employed on 
the inpll 1. ,.'lag(', :I nd addi t ional d('l!f~ lle l'at.iun 
i .~ included bCLWCCIl the second a mpli fie r a nd 

the uutput lullf'. Pm\'t.'r l:I1 1pply ('(lllnPelions 
»Iu ~ tl il"-I' lly into the Tn!:: 120J-:\ Lllit 
1)0\\'('1' ::iupply. 

FEATU RES: • . \ \"1111:1,,<, j!:lin tlf ]:1 Ilh t'UI1l­

hilled will. :I mli xill\Um OUlp11l o f J W:tl.l~. 

• \\"ide t"l"('qut'ltcy r:lnge - llalo frum 100 
c .... cle:; 10 100 kc. 
• Excent'IIL j!ain :;tahiliry , low di~lortioll , and 
A:ood pha,,('-. ..;ltifl ,·It,u·:H' l cri:<lil;. rC:J.ultiug from 
t.he USI) or h\\·c.·:<o fccdhat·k . 
• \\"ir(>-wolmd VIIIUIIlC ,·unl rul i ll.iureti 1m\" 
nui.~(! ]('\'1.'1 :1>\ )l;nill iti uh :tllgcti. 

SPECIFICATIONS 

Voltage Gain: 1·"",1"""".1.,· ". I)".l<\hl (.' fro", II '0 45 
,!t .. -il .. ·l~. (;11;" ...... u1rol ~,·"I ... 1& "d';lr:or). 
Load Im pedance: i.JOlt oil"" /)\",,,,,,,,1. l\1o .... dn~ C:lI':<C­

il v" I,. I ,..'. 
Maximum Output : !{ ,,·,,(lC 1,,10 , 500 oh ... " can be 
oht" i"<.~ 1 "'111, h· ...... Ih:tn 5', 111 .• '0"1;0" . 
Input Impedance: 'rio .. i" ."" r.· .• ;~I.:o"c" I. 2011.000 
nlu,,!!'. Bloc·ld"1: ,,;,p:O Mlf"lr iii lI.tL", ~r. 
Frequency Ae.po n. e: l-;, ... ~"Ii,tll r COII .·I:<II' fro'" 100 
M· rl.·~ 10 1110 ke . H\!dl""',oc i~ ,I .. "" :! ,111 "' '.!OIl kc ~nd 
,i ..... ", 6 ,til pcr VCI:W(.' "lIt)\"~ :?(III kc. I(e" . .. "' .... '" W c 
i~ 11 ..... " (; uh. 
Oi.tortion: Thl' dl_,,, .. tioll ,,' he" "clh·"r;,,!! 1 "·,u~ imo 
1I.I,~ .. oI .. r i."IINI "I",,~.~ Ie"" Ih,'" 2"; :<1 frc.'(,;"·nM",,, ,, !'w,ve 

100 e,·rlC>!. AL 10"·61" (re",n'"'';''' Ihe dl~t"rli"n it"· ... ·,, .... • ... 
I.>u' i~ II"'" [h:UI :1"; ~I :~I '· .' · '·lt·~. \1 "n ,",I Iou ' (I( 3 ,,":o,t:.. 
tmul di ."orllotl I_ " ",I("r 5' c " I .. ,,· .. 1'~1 .-y, ·lt· ... 
A-C Hum : Th~ ,,, ,,..:i,, .UtO 1.ltJ~· ., .. tc hUIll le"el in tlte 
oUllmL io< "hol1t 12'-, nllll"·"h~. 
Power Supply: '1'1,," " ,,,plifter I)lm!l~ diff .... t.!)· Into the 
'r\"l'~ I::!I ~I-.\ '>I" Tn'.: l;?o'lI-.\ 11"11 I'ower '""lIIllly. 
AcceSIIOrle5 Supplied: ;\ln1til .. ~ .. 1 '·U!"'I"'ttW. 
Tubes: U" \! (',<'::-<i.(; T :0 ,,, 1 0"" 1;\"IM..;"I';lro ~lIPI" i(lt\ . 
T erminals: J: ... k_IOI' t ~", l i,, 1t I'~.,.t~ 'llt " ~ -inrh ~t>: .. :i"l!. 
Mounting: Ui , ... k-M'"u,·kll'-ti",·h IIluu,inll'" I""'el. 
Dimensions: ( Wldlh ) 1O~4 .: (h"i",,, I';' ]. x (tlCI!lh) [,1 ~ 
in~hes. O\·ct-~II. 
Net Weight : l'o~ I IlOu, ,,I ... 

, .... / •. 11'"",/ 

1206- A 
1203- A 

-[ U- n-;'- A- m- plifler ·-- -. -. -. -... ~ ... . 
Unit Power Suppl y . . .. ........... , 

" IUlOR. 
Ar.'V~; 

$85.00 
47 .50 
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UNIT INSTRUMENTS 

TYPE 1209-A U-H-F UNIT OSCILLATOR 

TYPE 1208-A V-H-F UNIT OSCILLATOR 

USES: T lw TYN; 120R-.\ ane! 120!)· ,\ l"nit, 
U.~(:ill:llOr:< al '!, ('011\]1:1(:1, mudprah'i,v pl'i('('ll, 
gCIlPI':d-pmVtL"p pOW('I" :iOlltfl'!'S fur the ell!{,:­
H'lmi,','; laIJOI':lIIIIY. T h".\' I'U\'!,!, IILl.' fn~qll('n('y 
r:U1W'!i of Ii.) II) .jOU :\[t ami 2.10 10 U20 \11:, 
H'Spt'(-,i\\..:!.\', alld 1':1 11 dt·li\"('l' lOll to ;jOn milli­
\\"atl ~ or plJW,'r'. I hl lPlI1 t pt'min:,d .~ an' Tn' ~; 
S7·' CU: I.\:i:d COlllll'dor:i, 101' COIIIIIT lion 10 
(;cncnll Hndin 1IU': t ,,;ul'it1 ~ f'qlliP IIWIII :I": II"I'Il 
:t."! III Ih(' ,rid,· "ariel\' Clf Trl'~: 8il t'o:lxi: d 
Ell'numt.~ . . \daplnr~ :·It·~ lI\'ailahll' ( :<l.,(, P:lI!:C 
1:!1 ) l)(>rmil1ill~ till' ol1 lpu l 10 he cutllL('d cd 
10 nth,',' ('o:lx;;d JIi\"slem:<. 
Tlu:'~I' o.~t·ilJlIl;)11< an' n'('''lIl IllPlIlil'd as 

power SOlln'I''': fur till' TYPE S71·I.B :-il ulIl'd 
Line. Ihe TYn: ll}O l - ,\ r-II-I-' Bridge ane/lile 
TYPE IH02-,\ [ '- Jl -F Adrnil1lUIl'P .\ [('IN, In 
conjlllH'l ;111\ wjlli TY['E Si I {'oaxi:d I ':k'rncnt~'i 
,-;111,1, a>i IIIH'lIllntvl".'; , r('c,tili('l".";, fih "I'';, INminll­
I 111111' , 11HIdu 1:11111", .. , ;1 lid (;OU pi ing d l;\'it'Cs, I [I(',Y 
I',tll he ad:qHed for ,I wille \':It'ict,\' (If 111'l:.s in 
I lle i:lilll],:IICI],\", \\'llil,l, W(llll(1 " II I(!I'\\' i . ..;(' re­
l[uire s p(>('i:di7.l'd :U1d cxpensi\'c equipmen t. 

c.:OIulf.~,1t'd 10:t '1', I'~: Si-4--,\LH ,\ l i\cl" lI el,ti­
tier. 1 Itl' L1l1il (11<cill:llfIj',..; call pro\' ide the 1111':11 
siJ!llal ill a helerodyne l'OIl\'('rl,,1'. j(J a ol ll\>1 :l 

10\\'-in'qul'Iu-~' COIlUlll lII ll'aliulIS "l'c'ci\'er for 

usc nS:l ;':PII,<ili\'e cipi('I'IOI' inr "-h-f :lIId II- It-£ 
SiJ!II;I\", ' rlli 1:l t"1Il11Iinali,)ll makf''; an cxc(>lknt 
l1 ull dl'lc'd.o r fur the' T\p~: Hilll-,\ \ ' - II - I? 
Briclgp and lhe Tn'.; lU02-.\ L:-II-F ,\ dmil,­
\;lIlt'(' .\lelC't" 

TIll ' Lllil {)'<I,ill;dMI< (':HI he' 11,",('(1 a;.: :<ign ,ll 
gCIIl'ralOl'''; if Il\lmn,,; al'l' IJl'u\' idcd 10 tuca ::;ure 
ami tn aliellllalf' \ lit' ollljJuL T he '[' YPE l:i i-l-­
VI{ VuIIIIlI'll'I' B()t:llfier. the T n'f.: :Si ·I-V r 
Vull.metel' [1111;(':1101' :1Ilt! the T rl'E 8 i I-GI\ 
AdjLL,~tah l {' '-\I1Cllll:1I0r HI'e suit:d Jle fur th is 
purpo~, ,\1 fn::qu{'ltcies uhol'c :300 ,\ Ir, :~ 
T\'['~: 87-1--Il.'lO Atljushlblc ::5\ub i, ... ['(!(Iuin'd lIS 
\\'('[1, !Iml, a t 10\\'(' 1' frl'qllc ncil>,s, :~ TvI' ''; 871-
W'\I '\ (;t lch (.'<i 'i'enninlrljun , The Typ~: ~i 1-
L\ .-\ djll:<1ahle Liltl: I;hould lit: "tlde ·1! 10 
ilwr(';l;;C lhe OUIJlUl. II "hould he kepI in mimi 
ho \\'c\'('1' thll t lite ,~hil'ldill J.( ()f thi!" 1;,\ '''\1''111 is 
!luI '''llfnc;ip tll f tll' accurate mea.sun~melll:,j in 
l he mi crovolt l'l'A:ion , 

In 1'0rnl';I\:\ I II)1l \dl It a Tn'E 1I)(IO- P(j 
Cr,\':<LaI Diode .\lolill l:II,u l" lll1d a TYl'~: Xi,l­
G." 2U-db Fi ~cd . \ th'ullalnr the 1I11il o;;ciilntllr 
is l~ CUII\'('nielil , __ lIurcc of l"le\'i"ioll l'ignal.s 
O\'CI' it:>. en \ ire (':lrriC'f-frc( I"enl'y ra nge if vir lco 
mod\lb l ill~ \'olLage is a\'aihtl,lp, The "1011'0 
moc.llllaliug ,'011 age requ ired c:ln be ohtniul.-d 

GENERAL RADIO COMPANY 109 



. 

UNIT INSTRUMENTS 

from :\ ~lfl nr\ :'lI'd tf' l('vi"ion ['N':('i \'cl' tHIl('f1 to 
Ihe IIM'III ;~I:llio ll , :-i i ll t·c l i lt' (Uod u la l.C/I' is 
";l 'p al':t Il'll r I'llm II I(' o ",dlla tol' by :I n a l l{'IIUa l o r 

p:ICL II Ill JlJill ll lf' Itl(x lubt inll fn,'e from i lU:i­
tl l'lllal f "" II'Il'IH'Y Ill llcl ll \:l l i,on is 1)l ltai[wd , 

' J'I II ' I W\I Il lI it I I,wi J I :I")I',~ l'l)n'r H 'I'," \\'i , le 
r:lIIgl''' III d la \. part o f lite fn'qllt 'llc'y ~Pt,W I rum 

t lllli is \)('\'olld 11 ((' l'I'j!'inn of ('nu\'cllt ion,1I 
h l lll lw,j " ii"' lI il It'I'hlli ' IW'''' :, 11 ,1 I l(,iow 1"1' 
r('j!ioll of lilll'" :l nd {'adlic:,.,. l):-lti l1 :ltll l'S in 
I l.i", r:tngl' (':I IIIlOI he p ul tO~T{'lh cr l1'mli\y 
from s la miar1:1 CUIltPUll(- III l'C. :lI l1 l (l ll ll'!! 1;1111' 
:m el ('ITo,'1 \\' ill II(' "tln .. 1 h." 1I:<i lll( tllp :lillI, II. 
COIl\'t'n it' lI l and rI 'li" lJlc I ' lIi l, lbci ll:t 1.4JI'li. 

TYPE 1209-A U-H-F UNIT OSCILLATOR 
250-920 Me 

DESCRIPTION: Till' 1111lill,l!; (·it'lll('nt in Ihis 
o,,~· i ll al ('r j" a Hl l l lcrf1\' (' i ITllil . whit'l! ha;; 
1\1' Il W\' ill~ ,',IIl':I!'! ';: :1 )\;' ill whit· Ii illdlh:l ,lI u'c 

and '·!.p:wil an.;c iH'" va!'i,''[ ,.: imLli!ulwlll l" ly. 
'l' 11!.~ o",'ill a l!.r Ild ,1' is ;I 'I'I'I'J': 'ITI '> 1 lJ itiC­
St'il l 'l' r imlll (nw di licd TH I-: ,jUlil ). 

The- 0111 p ll l ".""I! '11l i:< a "\1( 11'1 ,'u: ll, inl line 
w ith a t.>olll'ling 111111' :;IIt! a T \" I '~; ~;Il''';lxiu l 
( "Ill l l l'!" " " . lt l III!' nul l'lll I'IH I. ("'llplin)! 10 

thf' Ol'will ;l1 o" ,'"II I,,· mljll"kd (H't' ]" a wide 
ra l l).!."I', 

, ' b l,I' and 11(';111'1' puWPI' t illl hI' fUnli"hcd 
C'III\'!'nit'l1l ly b,'- 1 he :,<Ul a ll '1', I'E 1203- .\ , ' nil, 
1'11\1 (' I' :'11111/1," , all lU Ulj.!."h fu r "OInt' appl ie:.II iOl\s 
n wdl -l'cJ!ula 11,,1 p' 111' l' " "lLppi:," \\"i l II JOWl'!" hum 
volta gc may he dl,,,il"a loll', (:-X>c s l'l'l' iticatim[ii.) 
A nL ld t ipcli lll. ("1111 11"1 '101" 1111:w lu'd I,ll I h (' 0.,>ci1-
1 :~I"r plugs d irt!{' d y lUl u IIIIJ [ll it Power 

Stl Jlpl,\' , 

. \ 11 1111 i11 1' k· Illl)! 11 11:11 iOl t 01'('1' I hi! a lltlio ra nge 
ClI lI J)\' ,,1' l fll l lt'd I.," "u]let'i rtl pl),~ing :'I-f \ 'ol!a)!;e 
ill I llc plale Iml'ply , ('oll n ' lIi l ' 1l 1 h 'l'IlI i lla\s 
k l\ I' h l'l' lI pr"\'idlld fo r t his pllrpo:-;(! , a nd Ihe 
T, I ' E 12 J 1-. \ ( ' II i\. ().~l'i lb 1 0[' is n':l'omml' tw cd 
ItS :~ ll1 t!dllI1l1 11r. illcid t' lll:tI ft11 inliNl'lI1 in 
lil ilS 1',\' I'I ('m i,~ 'II' III !' 01'11('1' of U,UI" I fur :JIJf 0 
:1111 in I hc 10 \1' ('[' p:lr1 o f 1 he 11I 11illj.!; r:lll gc ulld 
iIWI'I 'II"I'" rll pidly ill the ltiv;h-freqll C':w'y l'nil. 
FlU' a Pl'l il'a l iUJ1s whpl'l: incidCldal fm nm,,1 Ilc 

Flml'lion:\1 d;agram vf Illf! IIn;\ O/M' i1l:a tl)r ~ ",I '11 ;,ter 
rf!t' ili('r I I->N ' A~ ~ fr('<I " CII".'· ""'''~'r' .. r. 

llcg!i!!,iltle, lilt' T nt: JOtJO..PU CrY:H,ld Diud .. ' 
~ I Ulll tia to l ' is I'tlt'lllllrllCl ldl-d, 

T ilt· o,"(·i ll :llw' ia SII (lpo l'l t't\ It,\' an I.-;.;h:q>etl 
bnll' kcl whit- I. rcq ltil'cs 1I mill illlu tll IIf 1.1'111'" 
Spare. ,\11 t:ompo llCII1S :In~ nwu ll l t,d Ill! II flal 
ltaS(' (;:1.~l i ng \\' lI il'], (';( l'1'i (,:1 t he I'!IIJl Jl i~' lilll ' 
fi ll et'::' on tl llC I'! icll ' atlt! litC' 111 1I t,,1 l'i n' \lll 1.11\ 
Ihe .. ti ll'\'. Th,' 11I 1H'd l 'it"'lI i l i:-; c lld ll:-;cd i ll a 
cy lilldrical shield whil,l, 1::lrr ;C>j I he 0111 pul 
ci rcuit. 

FEATURES: Till' T I'PE 120\1-:\ l'nil Uscilla lor 
g:i\" "'" m OII I· ral l' l." h iv;h 11111 ['il L V \'I": a Ilit ll ' 
fn ''lllt' llI',Y 1':111:';:(' , " ·i,l. s imple nl · I ' I':<.~() ri c,~ i t 
i,~ ada.pt;tlll l· 1'1)1' : 1 ~I'''III \':ll'i('1 y II I 1:II,ol';llory 

II ";!:!:;, Frec jlw\I<:,v 81111 ,ilil.,Y i, .. guull, :llld 11':\1'111-

up dri ft., ;.;mall. 

SPEC IFICAT IONS 
Freqve ncy Range: ~,'>I"~I:ln \I ,., 
Tuned Circu it : 11"'l,,,.n,'·' ""It III' .\i, li".: ,''''t1;'''I~. 
Frequency Control: 4.;"d, <li,,1 ,,·i,l •• ,,,lil .. ·,,I;',,, 0\' ''1' 

:!iu ' :0'1""-" "<11 " '" ," i n', (12 " 1''',-. 
Frequeney Ca libration Aecuracy : :1::. 1%. 
Warm · Up Frequ ency Drift : IJ.:: '" 
Ovtpu t Syl tenl: 1'[,,,, \ ,,,,,. ,\mll;,,,, ",ilh nn :"'j"~'nhlc 
';""I,li"l! 1'.'1' " .. ,,,,,, ",~I 'tlH I " T r ... : "'~ t I·o:.:cml l;'m· 
"",'1,,.. "" l!t" " , Iol'r, ;\ 1:lKi""I"1 [)o ,",I..- """ b,' Ilclivcrcd 
I .•• I,~"I i"II, .. I,,'''~'~ " .. n""Ih' """ ">l"l",,~1 ill L..",~,,,I 

~~'~"""'. 
Output Powe r : I " ,,, !~ I !!, 2UI ,,,", :\1 ~ny r ..... ' '' .. n''y. 
Modu lation: ,\",,,111 .,,1,· ""wlt,!:.I;"" of alf';. ~ I ,"~Iio 
f'L'I\"~ II"I~'" .'"'' I", l.r'."" .... 1 I,y :<11 c.~ ' ... r":l1 ' ..... IIrt ... • of ,I() 
" "Il~, '"PI1' i"'l>e<ia,,,'" i,- :lh''''1 81.~1 '1lt, n g, '1'1" ' '': I !I(NI. !'I; 
t.:r,\ '~I,,1 1);,.1" ;\1,,,I,,I;uW' ~"" he u>l<.~1 fnr 1II, .. l ulal;'~' "I 
vid,'''' 1."1""""'''';' 

Power Supply Aeqv ' red ; :1(. ' \'; III,,,," , , l ~ 

(, ,:I .': 11, 1 ", "" 
'j' ,-P.: 1:.'Il:" '\ I 'o\\'.:or SIII>I,I ," i~ rL" .... """ell.INI. 
T ube: G""" ,,,I 1\:t, I;1) · 1 ·1I1~·1 D,,,,,,-::,<':,I Tnod e, 
Movnt ing : O .... ·ill"lnr i~ , """"t,~ 1 ill ~II " III,"i,,,,, ,, en,-" 
i"l! illrr"lImkd I." "i'i"111 ,,1"'''''''" 11 '~'''I"ill('r, .\ ." ... " .hl,­
;~ , h,m ,"nu"wd ""~,, L.,.It~I""" 1':0",,1 :",,; clt:,,...i~ P;\X'e 
Aceeuories Supplied : ... . ·1'1: R7 1· 1:"X) , '"" ... (~vrol 
m"hiIM>iIl~ ,'INlllef'I'J', Tl "I.: 1i'''.P ,':",,,1 W"". ~'IOI'. ~,,, I 
'1' ,."" ,,7·'·<; , '"hi" C""" ... ·' or. 
Aceen ories Availa ble : ' r YrF. HlINI·P6 ('r~'~I,, 1 lli,.]" 
~ ] .. cI"I,tlor (" "I!e t:~II, T,' rF. I:!I"·\ I luil 1)_"'i ll~I'''' 
(;''';1'' I I I ), Tn'1=: 8i 'I I',~.~i:" Elelllc,,'" ~ . ",h "" ''''('III'''' 
101'><. tillu,.. "-()<t l,lilll!: ".n·;,"'''' ~1,,1>s, " "I l ",,~u'r . ""d lI,i~cr. 
:", ... I"'I!'" II :! I" I::". 
Oimen,ion' ; 7:c oH ~ !J11 illl'l ,l'fI, vv"r-:ill. 
Net Weight: {j~{ I><MIII,I-, 

__ --"""'"",,. _ _ -,--_ C,~/c 11'",',/ 

" "" ';" ~,'~r~~':o',. " .,._.1 ~~~I-~O~;: ~us;~ :;to, r , * 2~~,-~~~ ~c ~ : :\--- ~~ ~'[ll~~ 
" s., .... 1'\ ....... :1, -I , """ Hl, " "~" ,." 
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.  

UN IT INSTR UMENTS 

TYPE 1208-A V-H-F UNIT OSCILLATOR 
65-500 Me 

The THE 1208-.\ [ ' Hit U:-;I'illalol' i . .; .~irnibl' 
t.o t.he T ni': 120!l-.\ ill \'fill":'! rud ion and OP(lI':I­
l iun. Tht' IUlll'd cin'lIil i" :1 :-; Iidillg COlli ad. 
Iypl'. \\' ;1 11 \\,!ti"h :1 widt·,. fn·qll l·m·y r:W)!;C i.~ 
oiliai lwd :d s Ulne .... acrilic;c ill f rl'qlll'Ill'Y SI't­
bl,ili1.\'. 

SPECIFICATIONS 

f.:,}(ll·itj,·:oli(UlS f"r Tn'!. !:!Ij;:-A arc the &1",';: ,, ~ 1i1'-"l.C 
for the '1'11'0: L:.~r.I- .\. ""ill, Ih" e:"",·p ' iu,,.~ nOI",1 hcl",,', 

Frequency Range: 1;';'.,;011 ~k 
Tu ned Circuit: :--li,I["1: ".,,,,, ... 1 I ."IH'. 
Frequency Calibration Accuracy: -L:!"~ . 
Warm-Up Frequency Drift: .... -,', . 

Till'" 

1208-A 
1203-A 

Unit Oscillalor,* 65-500 Me 
Unit Power Supply 

1'''''''liu",,1 di 'H~r!\I" of \he 1",;1 ,,,,, ·ill:.lu, Wilh ,-ioiu<1 
n,udubHIl' 10 fun" :l lI~l c"j"(;,, .,kll:ll ::<J",·n"vr. 

Outpu t Powe r : 1111 .. ;)0 !!. 100 "h,· at '''')" ('·C<I!le",·.,' : 
f~~1 I,,\\" ill ,',:lIler "i "'''~''. 
Power Supply Requ ired: :ll)) ,. : III '''''. d e 

';.:1 " : 11.0: •. n,· 
T, ,.,. 1~I):t,. \ 1""" c r ;0:";>1,1 .,' i~ '·c,·,,,,,'''cII,I~. I . 
Tube : :!( ' l :\ Li;:1011,,,,,,,,· l ri,,,1.·. 
Dimensions: 11', ~ ,,11 ~ .,,1 : i",·!' ... s. '''',· r,:,]!. 
Net Weight; ~1:? p"""d~. 

\.\1l-:~1J 

AI.l\·I·: 
$190.00 

47.50 

TYPE 1214-A UNIT OSCILLATOR 
USES : The THE 121 ·1-:\ 1'1111 O:,'l" il b tor is a 
CU1H"('uit'lit llwdul;l(o !" for Ih(~ '['YPE 1208-. .1.. 

!llld Tn'I': 120U-.\ 1' lIi t, U~cillaltll·;;. [\ i1i a lso 
\lsl' lu l ;(" a pU\I" l: r :-;UIlITC for IJI'idp:c nwa~lIrc-
1l1CIlI :-; at· ..J OO :11U1 Inuo 1'~ 'I'II'''. L'lllik(, other 
Ull i t In,.:l nlll1(·1I1 . ..;. II,i", iU"II'UI\Wlll intllu les 
il,~ OWIl puwer ":lI p pl,\". 

DESCRIPTION: Tilt· dc:<:i ).!"11 ("PIlI!"'rs ahout. I. lte 
TYl'E 117:\7-(;'1' T lll u,' \\"hil·h 1"'"1win:; IlI), ll 
the ]1O\\'l'!" l"i~l'l itii'I' sec(i"/I :11111 111(' us(;i l l:t l 'JI' 
Scc ·1101\. TIl('rc i.~ 11 0 pUW!, !" I rnn,.:funf\cl·. iM,la· 
tioll from Ihe :l-C litle ht ·illg otll:li ll l..'i l :d Ille 
OUlpUt. Ihrou;.dl IItC U,,'" of a :<f' l'arale Ulllplll. 
willding coupll'd t il , h~· o";l·ill"lol' (;I)il. Tlte 
.[()(J.(·\·c·1c l''':I ·il lalill· II.~l·.~ l lLl; [ [ ;lrll~ \' (·il·CIIIl. 

At IOOl) {·.wl{'.~ . lh(' .~in J!le 1Lllling: ' ::lilal'itIJr is 
s\\"il dlCd III" tap 1111 t ho;;: luni nJ.!; {" II il. The out,­
pUI ,·iI"I;1I11 i .~ i"t>lalcd fl'<J lll the \IOWI'r [In(' :1I1e1 
gr"llllii. Tile / 'ul pilI \'I)nll'ol i .~ l' ll l!:~ed CIII'l1\!."1t 
Lo e;llTY lal"~P ('", l\·l"tl:d d-c CIIITI'J\ I" r, II ' mod I\la­
\11 1" :t\lpl ic 'al iun .... 

F.EATURES:+ Sllla[[, cumpacl. lll1d i llc",pen­
.'> I\·C. 

+ ( :o(KI Olilpui ;) nd goud \\·;I\·dfl1"l1l . 

+ OUI!,1I1 circuit, can he opc\";tlcd .:tbo\·c 
~\"ollnd [en·1. 
.. (ltllPU\ 1'ln'lIil \ 'all {"1m",\" br~e C"'\ I"I"I\; II ,[-C' 
Cl llTC'nl:; for Il"lUdIlIaIUl' service. 

SPECIFICATIONS 
Freq u ency : ·IIMJ :tllll IIMIU r}'<::I<l~ " "" 11''''" I" ± 2' , . 
Output : TI,,, '""~I'''\I''' "1111'111 I"",'("r I ~ !>V(" 2{~ 1 ,,,illi· 
... ", b: 11." ,..,,! 1.111 i'''I,,'<IIIII'''' i~ ,"I ,um :-\1)1)" "\",,. \\"J' II ,I,.. 
(tu k!! / ''''11.''1 ""',1",,1 "I ,,,,,xi,,,,,,,,. Up.-"·d.,,uil (lUlpUl 
"01\,,1':" j. "I.,ul "'I ""h ., . 
Oistort,on : L,· .... ~ 11,,111 :,,; ilil" '''''"'I,i''l! 1,,:,,1. 
Outpu t Circu it ; '1'1", U'III,lIl ,.,," I", ; ..... 1"1 .. \ rr ... "" !Oro"nJ 
for U"'''g 1\,,· " .... ·,lb'o;r" ~ " lIl, ,,1,d"I'" in lhc' I,la,,· ";""nil 
of a loi).!lo-in~I'''''''''~· " ... ·iIl:" .. r. ~ ",.]''' ~ 110" Tn'" 121)": , ,\ 
or lhe '1" 1": I:!II!J •. \. T il ... "1\1 Lilli ",,"1.,,1 i, :,,10"1""'" r"r 
.-xll'w,,1 ;1 . ,. " \Irrc"l~ n~ I!t C:lI ,b :~l\ "'" ill 11,,: "''''1'''' 
"iTl'''; I. 
Controls: .\ 1,,~!!It' ~ Wil"" 10 M:ICl'l rre< l "cn~y. :111 OlltPUI 

"0,,, .. ,,1 '"1\1" J"""C'r '''';1'-11. 
T ermina ls: The vUllmt \~ru,i""I ~ ;lr" j~('k-\ttp 1.>i"cling 
_ ---.I!!.!>(' 

1,,'.<1 ' wil.\o .• I:.".j"pl :I ,.i"d, ~I"""I'~:" !l,·"",,d \~rr " i",, 1 
l, l,rv,·i' I,,,!. ,,,lj""""1 I'> "It" .. r l it,· "UlI,III let"''''''!..' 
POW<lr Supply: l : "I'k.· 11",.1 ill,IFn '''''lIt, " f 110 ,,1 ,,,I hue • 
Ih" 1,"'weT ~UI,pl ... i" Imill ill l" II' l - i"·"tllr" ,,,· " I ; II:, v\JII~, 
·1I)·i;U , ·." , ·le~: I,ower """ ""'''1,1",,, i. ,,1""11 IG \\"" I l ~. 
Accessor ies Supplied : 1-;1""'c I" .• t~, : the 1I<)\\""r c'"',1 l ~ 
;nlCl!r,,1 "jlh !he " ,oit. 
Tube : Olle Il i :-':i-GT .... Ioi .. h i ~ su/,pli"J w"h Ihe j"s ln,­
"".,,!.. 
Mounting: Ah,,,,i"lIlil 1'11,": 1 f\llli , itle"! Ilui,I'ed ,n ]'b (-k­
"'r, ... !;I" b'~ llI''T. , \\ ,,"';11111" dll.<\ 1:0"(:, fi""Io L .. 1 in rlc"r 
I:o t'l"eT. 
Dimens ions: /1I('i;:lIl) .::;~ f x (wi, lllo) ~ ~ (, ICI,th ) (i I i 

i,,, ·h,,,,. 1J\·,'r,,,ll. 1l0; i""I",\,,,~ l.o"-",·,Ii",, (·tJ'''U:~Wr , ...... \. 
Net Weig ht: 4! ~ 1"''''''1,. 

r '"i/. W"rti 

1214-A 
J'.\T EN"I" ~OTIC E. 

Unit Oscillator (including power supply ) .. . 
"',.. " "te 2. v~;;" ,·i. 

Al.L \ Y -I $60.00 
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COAXIAL ELEMENTS 
T IH' T YPE R71 Co:n;ial Eh·Bl (- Il t.~ :11..- a 

SToliP 0 1 lII rXJlHI..-i\p, 11111 pn'l·i .~if>n - I'llill . 
Cllasi;d pari" 1ha\ ":U1 1>(, pltl:.:~\..'( 1 lo~(' lill'r 
'Iuid .. I,'· alld ca:<il~' ,n :I ::<''''(.'llIf,l(' ditr('I1'1l1 
IlIl'a "lIl'il1~ ~y,. lt·rn" i" lilt' fr('iluPIIC.\' 1':lIlgC 
f!'vlll :.iOll\o lI],o VI' ,-,(Mill llLl'l.!:w.\"ck'l<. 

Till' ftuublUl'lIl:d 1IU':I"lIl'ill.l!; ]e)< ,I" :lI'C' a 
SI"l l l;." l lilll' f ill' iml)t',blll'" :l lId sl :mdill;!-\\":t\'C 
l'al i " lIlt'a ";llrt'IHI"Il! ,"I, holonWll'!' f: I"llIClll " allli 

:l 1II ,I,uln.: tl'!' l,ri, I~I' j ill" 1!olln'I" nl" ..... un·IllI 'nli'. 
:Uld ;1 ('1"\'", :11 n'l' Iil il-" ;Ind iudi,':.lu]' fill' "tlll­
:I Jrt' nw:;" ul'j'I1lI'IlI". Tht:~l' tl t'\'j("::; al~' "up­
pICIlWIlII,,1 II," nIl Ilw I lI"n·,~,"' : l r.\' :I1'( ' ("':""III'Y 

lillI" 1', :'" lIel! :,,, 11111 ing: " I ul "'. a "I ill, ·-.... , n" dlet'." 
a h 'I', :I1I (·11. lil),' .'IC(·I i,ul.~ or \'; ~ I';(JU 1j 1 ~·l1l.!;lh ,::. :l 

ma'\'hill~ n·~i":!ll ll '·'~ Il·I'!IIilll1l;lIli . 1i ~\'-,1 :t lld 
:nlju,'II;.lllc· :\ I )~·lHla)III),. J "\\'.l'a:;~ ' Iil ll'I'>', ~ulli 
ollieI' ":1 )c·l·i;,li~.,·, I , It ·\ i.·,·". 

Tlw k.·.I''':)'''''' "f lhi,.: gt'lluJ) of l'u;l xi;d de-
11 \('111,.: i,.: IIII' T'I'I'. 8 7·] ('oa",;:d ( ·"m uTlor. ' 
Tlai" 11l1i'lIl" ,·lIlm,..·!o!', ;lT l~' IWO vf \\"),id l, 
IhC1u~ 1 1 iol, ·l1 li\,:II. C':11I he Jlhl~t ... l lo:,::(·IIL1' r. is 
;dc;dl ~' :-.u ilt·d fill' u.~c· 011 "(I;t~i:ll m ,·a,.:ur iug 
"ljlli]11I1t' 111 ;lIld \\;1" " ]H,-'ci lil':dly tI~.~il!l1l"d ftl l' 
lili" IUII'IlII,,(·. I I .~ '111;C·I.,.'·' lIll1t'1·! -:I II' I .. di .... ·"II· 
IIct'1 j"':lllln'lSiml,li li, ''': 1 Ill' :1"'''CIHIII.\· of euaxi:d 
l'I(·I1I1·III .~ i lll .) \""11\111" " 1l1t·: ~ .~lln'nU' 111 " ('lIIP", 

a nd ;1 " 1",\ rdll'!'1 ;,111 ,.. ;11 Itlll·:t·higli f 1"'. 111l'11t';es 
":\11 I II..' ttl"}l,lp,·H ... 1 ('XI'\·p' ill \·f · I'.\· :le"lIr;,lc w ll rk. 

Th(' II!->(' IIr I he T n'" 1\, I ( ',,: \:\;:11 CUIlIII"('1 "r 
mak,·,; il p": ..... il llt' j ' l ;\~.~j<11l1,11 · a :rin'l\ IlW:I:<lIr· 
ill :':; .~·III P wilh ;, Illilli lilu m ,'f JI:lrl",. :-; ;W,\: :111 
1"!lIIII','I ' II':< arc id('I I!;\·"I. Il lc I!CI·C.:. .. i ! \· .,1' 
:o<I'Il'l,i llg .~inti1ar il ,·tIl ... lI'ilh \",111 lI1al(: ;tnt! 
fl'llI ,d.· ,·'HIIII·C·lul'." i" t'lilll; II :lIl'cl. Th i.~ COIll· 

plt'l c i l ll " I'l'lta lll!p~I I , ilily vI' Ihe 1·It'Ult'lII S . :1:; 

'11' . H. '1' 10·, .... ' ,," ..... \ LI"i!l~"lI.,· :\ .. ", (',",x '" II·c,,,,,,.·,, .. f .. r 11o~ 
L ,·,I'''f~''.r.'.'' f, .... -"'I II,,,/," .. "'·'IH "·"'<"',·r. 1' .. 1. :\1\111. :\".:.. 
O,·, .. LH-' I ~' I "" 

l '" I, '"m: I . '1' \· .. ..:,.7 I ('o:\:;;:Li I "'"'''~'ll)r ("L'I,ro ~ ill" u rl., · 
II _! I in,,:~ IIorll,al ~i.e). 

T rl'~: ";·1 ('v""ed ur ~ ln".I;" «· ... ,,\·,,, ""';v a.-" 1\11I ~ ' ;On uf 
fre·' IU Clle·.,·. 

\\,,' 11 :IS 11,1' (!X"C'llclli (,Il'I'Lri,':d pcrform:' lh'e 
o f 11 ,\: (:<)11 111'('1"')0 :1 1'(: ,·.~."'I·ll li:,I I·I, :tl·:I'·!I·r i"'li . ·s 
for UI I.:.'I >,III'i·IIH'l1l \\""'1,. 

TJ.l' 1o:1 ... il· 1"1,'111("111 :0< 'If Ill1l Tn'I': ~ 7-1 l 'I):l x; :t1 
('Ol1llt'I'lor a11' :111 ill l lt·1' (·"II,illl'l l ll'. :111 Clul l 'l' 
l :u/I,I'II"IO)":lIIII;\ "' tlJlp0l'lill~ P"I.\~ I Y I't· I II·I"'.'Id. 
Figul"e I .~ItIl \\"1) 0111' /lr 11 ... ,;0,; ,·0 1l1l ' ... ·10!",.: ,IS· 

:0<,.'111111, ... 1 ,It Ihe pml III' a ri~.dd. ,:;0"011111 . air­
d ick't 'll'ic, {''';lxia l lillt,. TluJ' i l llll; 1' alii I IIIlICl' 
{·01101111'101.,. ,m,! ,.;lIIii:t1" ill pl'illl' ipl('; ('a,'h is 
1.,..':<I·III;;d l.,· 1\ l ui" , lI" il ll [VIII" 1',lIj.dlml ill;ll :o<lol.s 
in iiI(' e nd ;1/111 wilh Iwo ()ppu.~il!· '1ll:lIlr; tlII S 

c1 i,.:piat't't1 ;11 11':11'\1. Til lIIak,·:t jllint , 1\\'" Clln· 
Il PI'I"l"'l< :In' pIH).G,:l'! l I •• ",. 'I I,L·I' ,...j lita l t he 
ulldi~plal'l~1 ' tuad' ·!lut.i IIi 1111,' ~·""I1I ·,·tlll' UI'CI·· 
lap Ilt l' di'; l'l atcoi 'llIadr:!lI l" of the 1,111\'1". 
1,\::'111'(: 2 i.i :t ,·rO"'N~(· \:1 ;011 "h~'II ·1t .. I' a jni'l\ ill 
\\I,ieh the .. 1\:1111'1. 1": "r '1110' ('1 1I.II' ... ·,ul' :tl'l~ 
,;1I:\lh·" dark :md Ihu,;c o f til t, "11'CI·Ii!;,h !. The 
1lI111uai u\'cl'lappi llp; l'd'·l'I·~·d 10 ,':1 11 he ":C" IL , 
:t ... 1\",,11 11 :> II .. , l·c.~uha l lL cin:ulal'il,Y uf tlte 
joincc1 cundlll' tors. 

FI<:IIIII: 2, Cro><.·~('< · ,i o " .-k.·"·,, (,·,,1:orr.:{~ 1 al)o)ut 2~~ 
,it"",", III ""cr i:oPI,jU'l i"iI,,~. 
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COA X IAL ELEMENTS 

EQUIPMENT FOR STANDING-WAVE MEASUREMENTS 
TYPE 874-L8 SLOTTED LINE 

USES : ()U<1 uf t.he! illl pIlrtanL bmiic me:l oiuring 
in"lnlllll'nl,.. H .~ell at ultra-higb fl"('qopncie~ ios 
t lw I'i lollt'd \i ll f'. \rith it the slandi n~-\\"I\'c 
patte!'1l of 11 1(> ei l'eiric field in a COllx ial lrami­
mi.-;.~ilJn 1111(', havi ng t\ knlJ\\'!l c ilara('\ cri.'il k 
imp(:d:Hll'('. elm Iw lw(;ur:!I('\Y dch·rrninl.>O. 
From :l kl\o,dcdgc' of tlu' slllnding-w:l\'C pat­
tel'll S(:YcraJ lJh:II·:lC'I(·ri . .;t.il· .~ of Ihe cin:uil con­
nel;!!:!! 10 the 10:ld l:nd of the -"lolled li lll! ea ll 
be nl,\aiuccl. For lIl:i l ;ilWI:, till! tI(,~I'('(' uf mis­
illn! (·11 hel \\"('('11 t. lle III,llla!ld \ he 11': IIISI111:,;si l )[1 
litH: I':lll hl) \;;dtllialcd fnl1l) the ratio of 11m 
amplitude lIf !llf' ma .... i mlllll of the Il'al'e lo the 
:ullplill1llc of Lhe mini nwm of the W:\\'C, \\"h idl 
is ea l!c,l (h e "ull!l-~(' :sl.llndiHg-W.'l V(' ratio, 
v;-; \" I~ , 'j 'lle 1~I:u[ illlped:llu; I ~ I'an IIC! ,:;,t]cu la led 
frnUl I]H~ slandinr.;:-wanJ rat ill ami the posit illll 
of a mini lllllm !lOiBL, Oil t he lille wit.h respect, 
to the III:HI. TI LE' w<l\'CJenV;lh uf t.hc exciting 
W:I\'C C:1Il lIe mca.sllretl by ol,I::Li ll iug I,he d is-
111111" ) I let \1'(:(' 11 min i'l \a, 'nlf'se properties m:tkc 
Ilw ,.;I', II,'d lillI' v:lluahle 1"'1' mall," t1Hrlm:nt 
IYllt:::; of ml!;l l;llrenICnll'; ,,11 :Inlcnn:l io , UC llllpO-
111'111", CO:lx i:ll el1~lIIc lll ,"', and llet.wol'klS, 

DESCRIPTION: 'I'he '['Y I'E S7.J -I ,B SIIJi.ll'1i Line 
is a ,-JO-"hm, :Iir-didl'dril', CO;txi:tl InlllslIlis­
sinn line with n longiwilin:ll ,,]01. in Ihe ullter 
(;ondUeLoL Tll c iUBer cuudllc\,or is l;upportcd 
aL il:; l'm]s Old." h." two '['Y I'E Si-l UOllnee lOl'S, 
tint" mi nilllizi nJ.!; reflections and tiiscll il tinu­
iliclS t:ull>icd [,,\. dil'llwt rit' :-ll\jJporl.s. 

;\u ciect rost :!.li,' pil·kllJl prohe, mounled 011 
;\ :;: Iiding c:lrriagc. pl'ojects lhrnllJ.!;h lilt! ,,; Iot. 
and "ampl!'s tht' clcl"lrie field within tlte linc. 
COI lpling 1)1'1 II"C{'ll line Hilli pmhe i" <l1! jll.-,;ta I,]c 
hy dmngillj! I he prol,c i 'CIl('\ \'at ion. 'I'! It; Ill:t:-.:i­
THII!Il ]Ollgiludinal Ir;l\"el of lhe pwbe liS :")0 
(:c'ltl inwll'l">i, which is une-halJ' 1I';t\'dl'lI ~ 1 It ai, 
3UO :'\ Ic' . Thc po~iii!ll\ uf t.h{' proll(' i .... illd it'llh;d 
0 1\ :111 adj lI"t al ,l\! celli iJl"le1.f'I' :;('ale muulltl.'!.! 01\ 

t he lint,. 
Tl l ~ ' "arria)!;c c:an ],e 1ll 01'~!1 1 :llong IIt(' lin/! by 

gr:I.""pinv: I he knnb 0 1" the hw·m u{ the cli rriage 
aml ,.,.Iidillg it, or hy lighlly pn, .... "i ng ~ llJw n :.l ud 
t,urui ng t.he kllllb. Thp klloo is :l(l achet.l to :l 
p:lir oj' t :qlf'rcd d i ,.,.c.~ which :;pan 11111' of the 
reinfu rcement. \'I)d .~ . W III'II t he knob j;-; pll,~hed 
dowll. ,.ho tapered tii",'s grip Ihe md ItIld mil 
alllllg it when IUrllcd. t hlls dri l'ill:4" I hi' l:arriaJ.(e. 

Fur the Jl"t(;a."S lu·enllmt III' hi!:(h >i1:l1lding-w:tI'c 
!"lI1.il),. by the width-of-minimum Il1nlllOd . thc 
'1'\'1'1-: 87 I-I, V ;\ f icl"I Jllwt t'r V I'mi()1" i,~ ava il;tlll(!, 

To uperale t i ll! :-;Inlll'd li ne, a "oun;e of 
r-f power i" req\.lil"{~d, Fil l' Illn .... t ml!,'(.';urenwn!,s 
une milliwatt is atl(~quale :Iod in ll1:my C'a;;eli 
I\HII:h l i:,~:; call bc u:;('d. In gi:ucral. t he hij!her 
t hl' vswn, the gn::lier i.lIC HnlOllllt, or powcr 
n :clltired. :'i.U!lIl' liNt'I'IM" re' lllire 1Il0tilli:tl iou 
of Lhe I"-f pl)wer. 

I·;il her ,\ (. rvslal n~l'1 ilic !" Ill" a rel'ei vcr 1::\11 be 
1I .~(~tl ,'Ii< :l det C(:I.IJI' oj" the r-f \'ulla1!:c illll\\("cd in 
the prohe. ,\ huilt·iu ('I,)'SI :1I mOl\nt. iti i ll(:lI l"­
poraled ill the 1::u·I"i:"l1!:e. :Iud a T \"I 'E 871 (;,,1\­
ned or is prm'ided 1'01' the n:c(>ivl' l". When lhe 
cry:st,:d iiS l\,~c ~d. il i.o; tl uH'd t.n Ihe uper:ll ing 
fa'qlleuc,I' hy un :'ldj \lst~lhlc :stith, \I'hich plug:; 
intu a cnmll~l:lur lJiI Ille pl'flh\! turriage, 

The (' rY:;1.al 0111"])\11 c'ln hc mca;';\I l"ClI wilh a 
d-c mi(:l"uammcter. I/ut t lw :>ell:;it il'i l), is poor, 
::\1 ud! gn'a!.cr . ..:.(:J l."Sil il·jt~, t;ail I,c uiliained if un 
(unplit,udc·lllOdlllaled si,l.!;mtl i" l\."cxi am! the 
er.\·s1.al Ollt put . I\'hidl lh l'll i..,: all aIL, li.) f ro '­
quelley \'oltag(', ilS f('d thl"ough u c:tiilll";lte,( a\.­
tCllllalm' ill\ 1) :tIl amplilicr :jupplicd with :1Il 
iudil:aling: I1WI('I· .. ~\ldl :l.": the 'j\'I'I'; l~;~l -I'· l 
,\dju ... l al,I(: . \II C'Il11:tlllr and Ihe TYI'E 1231-B 
Allipliticr :tIlel :\ull Detectol". The cr.'l,..;/al uut.­
Pll t i:; \'C~ry c!o::icl.,' proportional II) Ihe "quare 
uf the 1'-1" input vulta),!;e ,)\'N ;\ wid ,! \'il Il I!;C of 
inpul.,n.!llage, 

AI Il JtI!cr (Ieteclur, \\·lli ,·h is IJUlh se l\ ,~it , i\'t~ 
and selectin~, ClJII,..,i.~I.-; uf a 'l'YI'1-: R7 -1-·;\1 H 
::\ I ixcr Hel"lific l" lind :I 11)(::'" I ~"'\ 'illat()r, uscd in 
cO llj lllH't i Oil \I" i I h :1 1"flIH!Il I]l I ieat i ()ll''''-I.y pe I"e­
CI~ ivel" or a. wiJe-h:lIld r-f lllllplilier, :\ wide 
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COA X IAL ELE M E N TS 

fl'l'qll(' 11I"." r:IIlj!(' f'a u I ,l"! {·O\'NN I. s i ll t,!, h:\I'­
lIlu lLie:; of d IE' I. wal ''''11';11:11111' c'a n Ill,: L1M:d. 

FEATURES: .. Th i ~ "I01 INI l ine i:s :I 11"1,11-
t !('" i jtIU.!II. I"I lggl'f\. HIlI\ ]lrI'l·isd." t.:on:-J ln l l- led 
in . .;tI'Ullwllt , ("ap;rhlc of art· II I'~I t.e m c:l..'iUI'C­

n)('lI l s. 

.. It:; 81111111111'1'0.'; awl li",dll \\'C';J!ht Illakl'it (")11-

\ " 'lli" 11l fil l' fit'l t! 0,<1', 

.. ,\ wide \'; U'iCI Y uf :U','('.-t"\OI'l" "0.:1.'1:;.:11 11 Ilit • ..; 

HI',· al'ai la!.!\'. a il of whil' h {u'(' fined with 
TYI'E Sj'-l Cuaxia l COlllu·I'tor .... 

+- ( · .~u l l l l ' lip \.0 .jUOU Illeg:aeyt:i(!s. 

S P ECIFI C AT I ONS 
Cha ra cteristic I m peda nee: Toll .. 10",,, ± 1' , . 
Probe T ril vel: 50 '''''''''lIe t''I">I; ,..."1,, i_ C:llihr"I~'\L iu 
",illi'''<:lcr~. 
Frequen c)' Range: 31:11) ,0 !)(!tICr " ' ''II',l/'}' e!(':;J. Ollrr:ui .... 
'" r .. ~I'H'II,·il·~ 1".[",.. :Il'(' :\\ .. i~ ......... "I .le. if lemnh~ of 
'1'1"1'.: ~7-1-L:-JV Air 1.[",.. fire , .. 1<1, ... 1. 
Dielec t ri c : \i • . 
Accuracy: "011.""",,,, "f Prot)!" P"llctmliOn - ± ::! I ~';o 
>or 1 •. I'pr. 
VSWR of T e rminal Con noc tor.: 

1 ..... "'1 tl", ,, 1.():! "I 1(~KI ;\·10·. 
I.e"'! II"", 1.07 ," · I( "~I .\10'. 

C ry. tal Rec ti fi er: I X~ 1 H·tYI)\· ~ili,"'" (·r.>'.o.I ,,1. 
Accessor ies Requ ired : (Tn' t: 1Ii4-IJ:!U) ,\ 'ljll-~I·. hIQ 

1'ul~' 

874 - LB I Slotted line . ... . . . . . . 

::'1 "I . fur 1I 1 11i"~ I I ... '·r .\· ~I,,1 r .... ·lift ... r: I'I li,,,)'I., , 1,'I'~'I .. r ''''0 
!C!'II"ral, ,," ( ........ li"·11,',.';,." 0" ,,,,n ''''II'' ' : " 'h' """ 10 T" 'I< 
S7 1·1I:.>i1 :tml TI 1' 1< ~7·I · HJ:! ],,,tel, t 'onh fur jl\·" ,·t"lor 
anO ,le I .... ''' .. rlll"""·li""". 
O ther U.eful Accesso ries: 1'11' 1( Sil. " · \ 1 r,Il. I II"" 
T c .. mimllion. '1' .... ,: ~7+-W:s' ;::t" ... L.( ·jn·"it T" rl ILI"".I.)". 
"nd '1'1'1'1< 117-1·\\'0 Ovc,,-, ' jrc";l T l'r'ni .. ~ri",,: T .. r.: 
Si~·Q I " .bl,l'" to '1',' 1" : :-E. ,\ ' '' ''''Ilicle kit of T," ": ·"'i I 
C,".xh!! l-:h"" ,,", ~. i"" I,ltll,,'I- tl,,' ";1"Lled Linc. i ~ li~I", 1 
1 ~·I"w. For llo~ "'I.'l'"''Irc '' ''''' ' ' Ojf lol~h , t ,,,,.lj,,It- \\",,,·,, 
."Ii .. " (IlrC"'Ur II"", 1111. " T n": '1, 71 . 1.\' \ I i, ' ,. .. ""·!,,,· 
V"""i"r i. r~~...,tnl"j'",IC'<1. 
Dim ension s: :.! I; x ·" 1 ~ :jl :! i .... I", .•. uvcr·:tI1 . 
Net Weig ht : ... 1 1 1"'1I "d~. 

I'ri,'~ 

. . . . . . . .. 1 t;<J :\XlIllS!\EII $220.00 

TYPE 874-lV MICROMETER VE RN I ER ATTACH MEN T 
FOR SLOTTED LINE 

For nH 'a~1l1'~m('"t of Il igh stand ing- wIl \'C 
ratiui'O IJ " lhe widl il-<)F-i nill illllllli l1l el liud . 
COI I,..;i:-;l.s '(If a miITOmCI!;" el t! i]lI'1" [IN. d , culi­
I>ralt'd in centi mt!\I' l's. mtlllll \(·d UI ' all an n 
t h:t! ell II be It Il;H:lted Ln lhe I"eal" lm.-;c 1'tJ<..[ u f 

t. he s1u l tt.ld l i ,lC'. n ile LIln! of I,ltl' mi,· .. ,\lIWI (']' 
l'll,rn'l ad\· 1I1It"t ".~ li lt! [It'ad 1)\· IIIU' lII i lli 1ll1' 11'1·. 

~1 ;txi ll\ lIm r:l lIgc is 2 en\s. CILII l,e I'C;,(\ 

to ±(UH)2 ern. 
Net Weig ht:!1 ... "", ..,~. 

874- l V I Micromete r Ve rn ier A ttachment .. ... .. . . I CO.\XR~;.\nEII $20.00 

For OLlieI' \·- It-f ;\Ild u-h- f imped:mce-mt!<tl:llll"ing cqllipmcnL StW Tn'~: ([ i02-:\ U-H-F 
Ad mit t:IIICC i'd elcr lIud T H E HiOJ-.-\. V-lI-F Urid;{e, paW:s S4 and Sli. 

BASIC SLOTTED LINE KIT 
Fur illll'''I I:III(,'' :111ft ,-':Hldini-!-II"!,vll nw:!~ul" ' rIl"' n!" will! 1111: ~I"ll,·d li llf'. n JII"<!lIP or ('n:I .~i,,1 ('I" lnl'n !.» 10:,,, I~~ 'n 

!ld.·t,h·.1 :11,,1 iii :tI",dl:<IoI.) al' II ... TIl": $i -l- i-:K lIuJiic <';.", ;o;i"t 1,,11.. Thl! fnn"winl( ij"ms n ... • j,,<'!tI<i,·.1. 

--c'c·'<'e''--- . -c-c -:-,.....,--_-".\"'''''~''-______ .,_- ''-Q,,,''''i'# 
114·A2 Coa,,1co1 Cable ... .... . ................. :!,; r'~'1 
174.8 805ic Connleto. . .. .. ....... .. ... .. :! 
174 . C Coble Con nUlo. . ••••• ..• • . • .. . ..... :! 
114-CI Coble Connecto • .•••.••. , • .•••.••.••.•• 
174 _020 Adj"5toble St .. b .•...•.. , • . • ...... 
174-0 50 Adju510ble .511.110 .. . ....... .. ...... . . , • • • 
174.lA Adi .. " ob le Une ........ . ........... . .. . 
174 · l1 Slotte d Li ne •.•••...••.•• • •..... .. .. 
1 74 . P Pon e l Connulo' . .•.. . • .• • .• . ..•......• 
174.01 Ado pto. to Type N •••.•..••......... 
174 . R20 Pa tch Cord ................... . 
27 4 .Nf Pa tch Cord •••••..•... .. ....• . .•..• 
174 _06 Adapto • ••.•....••...•.. . 
274-NE Shie ld ed Conne cto ••..•••..••.....•.. 
11e . T Tee .......................... . ...... . 
174 _WM Matched (SO Ul h.ml .... llon . ........... • 
174.WN Sho.t.Ci. c" It h.mln"';on ••.•••.••..•.•• • 
1 74.WO Open . Clrc .. 1t h . m;""Ii"n •. . .. . ....•. 
174 . 2 Stand ••••••.•.....•••••..••.•.. . . . . _. 1 

TOTAl Type 174.EIC a.. 5ic eoa"iallCi ' 

~::;"Kl f lt.' '1'0 '1 
\.::!:, 
::!J. , 
2.1.' 

1tI.:~ ' 
1:!.t KI 

\: • .1" ' 
:!:'~l.l"' 

:!J~I 
~. ;~I 

Ii .OIl 
:!.5tJ 
:!.UU 
.5 .50 
; .. W 

HI • .",II 
:1..)1) 
::! .IMI 

1:.'.511 

114 G E N ERA L RA D I O COMPA N Y 

/' ft, ·, 

• 6 .1S 
2 .S0 
' .00 
4 .00 

10 .SO 
12.00 
1$.00 

220.00 
' .00 
4 .S0 

12.00 
2 . .50 
2.00 
5 • .50 
1 • .50 

10 . .50 
3.S0 
2.00 

12.S0 

$342.2.5 
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COA X IAL ELEMENTS 

ACCESSORIES 
rf ,'1'1'\" 1,id, ~1:l1ld iTI~·W'''·(· nl li".~ ' !!.n "I, 'r I !trw 10 . "1'''' '' I~· U",,,.';UI', .. I. a T\"1 '~: "T I-I.\' ~ li" n'lIlO"t l 'r \"'rnin 

Alla<'l"';"lIl .~h"uld ,,1..0 I ... plll'cl",~pd,,~ \\".-Il"~,, h:,rr,,"nic tilh-!. 

T.t/H • 

874 . lV 
874.Fl000 
874-f SO O I 

Microm Rl.r v • • ~t ... hrn. n t~. 
__ --, __ -"~·rir' 

::::1 $~~:~~ low_PaOl Flit" , IP"9' 122 ] •. ... . ..•• ...• •••.. 
low _P" .. Filter (p<l9" 122 ) .. .. .....•.....•. ·· · ··· ········· ····· · ··1 22.50 

GENERATORS AND DETECTORS FOR THE SLOTTED LINE 

GENERATORS 

'1'1,,· f"II,,,, il'l! ~"Il" r :01,,1'._ ,"" 1"0"" ' '''''1''11,1<·,1: 
Type 1208-A Un;! Oscilloloo, 65-500 M< (""go 111 I . 

0' 
Type 1209 _A Un;! Osdll,,'af. 250-920 M. (I"' g o 110) ... . 

$190.00 

235.00 

'1'1". ,,1"'\'t' I ,oit I ~''idll:l!'''''' d" no.t ;111'1'10 1,' 1"'ln'r ~Ul' I , ly; ,III" T \' t · ~: 1 20:~ •. \ ! ' I,il 1 " ' " " r :-:'''1'1 ,Iy i" I"<"(".q"""·,,,1<-d. 
Type 1203 .A Unil Pow., Supply (page 106) ..... . ....... ..... . . . . . .... S 47.50 

.\ 1',,1<:1, ,·"r,1 j" n~l'lir' ~( ro , e"Il", ·(" l i" II ,.I"." III· ... ~·I\ ){('" "miur 'ltlll :-:Iutl<:d 1.;[\('. 
Type 874 . R20 Palch Ca,d (polll e 124 ). .... ..... . .. .. . •.• .. .•••••.....•.. .•. $ 6.00 

If" 11" ,,1,,[,,1<'.1 "i!.(u:<i i~ ,1,''';''''1. lhe TITI: 121-1-. .1,. ! 'uiL O.~'ill:lI"r j;:; 1"I"(:<lI<I"'el"I",1. h. "",d,lIate ,·jlhcr the 
T1"<'I': 12<"1.""\ lor I ll<" T I I"~: 1:..>(I!I. \ 1' lIil U,,('ill'H"r~. 
l ype 12 14 . A UniIOscillala,(pog, 111) ........................ . ....... .. . . ..... $ 60.00 

TI ,.., T\"I'~: 11121-.\L· l"it:u"I:<n[ ::iig",,1 U,· ,((" r" lor 111:1:';1' 13 1 1 ;~ HI."o n !';lli~(",·I"r.l· " .. un·p. 

DETECTO RS 
.. \ llmnl ~'r "j ~"li~r:'pl"r.'· , 1" I""I<'T cOlI<l1>i ll:llioIl8 arc Iis!,·,1 1~·low. 

I. I ~;":I ,,,,,III,·!n>I"'·"'·.'/ ""/1 <1/1 -/ I"I"!"'I,, { ,·,·,·liP,.,- ill ;:;/,, 1/ ("'/ /i",· . H" '1llin'" 
:\ I '1" ..... :" .. ,. " , 111 i I'll «"111 . (', ,,,,,i,,1 ~ ,,( I he (" n"will){ i I ~'I"~ : 
lyp. 1231·' Amplifi e , and Null Oe,,<lo, (poge 98 J ..••......••••.. 
Type 1231·P2 Tuned-Ci«uil f i ll., (poge 100). ... . . . •••.. . •. 
Type 1231 _P4 Adlu.lab le All enua'a, (poge 100) ...........•.•.• 
Type 874_020 Adlu. lable Slub, 275-5000 Me (P0ge 120) 
Type 874 _R32 PalCh Co,d (page 124 ) ..•• ...••... 

TO TAL .•.• .. . ..•.• .....•................••.••. 

$250.00 
25.00 
52.50 
10.50 

5.75 

$343.75 

2. / ·., ill:1 t/.(" ""'I"" ".i .-r!l~'''' n"l"l/./;' ·" TIoi.~ 111("1 101\.1 lI,~'" 1<1\1 n"luir<':I "1,"1<11:.1,·,1 :.!, .",., :""1". 
I''' f II,.. " """.'lI ... ·I"'·"1 I r n 'l " li," ' \~' In", ~1,,,,dj,,1.( l:'li,,~ il i~ , \\I:l l' .~"li~i:1f"I"".I· . ""lI il"' sil,, !, lil·;I .\" I""k .. ~ iI :It­

It":wliv,~ III, "",!I,' 1i"ld " lI""~un·,,w"\ ~. II j, ("(·bli,·"I\" i""'·I I>' ;I;'.,. :",d i~ ""I "" 1,;01,1,· "I "."' ~I" :' I ,,,.,·",." .... 1· :I .. ' 1\11 ... 1' 
1II<"lh ",I.~. • . 

Type 874_R31 Porch Ca,d (page 1241. ................... . 
Type 874 _02" Adius,~bl e Slub (page 120 ). . .......... ... .. . .. . .. ... ..... ... . ....... . 
MiCfoammele, with sensiti"ily of 5;) 1'" ' 0' be,le,. 

I 4.50 
10.50 

3. Il d'·r< wl.'I"'· ."Mlr",. "l"l n· .<i;::",, ) r"')111 !hf: j::<"I"'l"al"I' :,,,.1 110 :11 ,,( an :11I~ili"l"y ,,~.-iIt:. I"r an.: " "mloi ",~I ;n" ,"i~"1" 
(" 1'1"<,.1<11"(' " .j ilr"n'" ' ''' f)"<· ' lu<"",·., ' \\"illoill II ... r,,":':" ,.(;. 1,,\\·l· ,·- (t~·'j1 I .. " '·y r"("d l'"r, \1.~tL 'III .,· "",,:n:Il\lukal i, ," ~ Iyl''', 
0,." wide 1.!t1,,1 i-f '''lIpli ti,·,·. 'I'll ...... :,~·i ,·..,r i-r bau,[ ... 1" ,,, 1<1 I ... "I ["",,1 20 k.., . 

• \ :\O-IU'· i!.u.!.,·rlc i-r "mplit;,, !" Hi l1H~ I ~' I'" u",-~i ill ,\ \" .\ PR··I In·I·h·.., rs ill pani(:ltbrl .,· 1",·1t ~ ltil,·d I" l1,i.~ "l'l'lic:l­
li"lI . ... q,i,·loIi ,, ~ i~ l<Iuch 1",111'1" 11,:,1\ \\"111" 11 110,· n·,:<:i l"t·r i~ '1::"',] .Ji'~": lly ,,' Ihe "Ill:rnl in;.( (r"'lw·m:r. ," .. I,·,:li l"ily b 
1"'II"r lI"i\ 10 I h~' l ... tcI'"ly ul! . lel,·rl"!" I h'IH wil h " I h"I' mCI.h" d . ., " i ,I"wel.iuu. G,~,d ;;ch.om ivity i" IlL .. ,,!.,, 1 (lit" 11"''' .'<1 1"<:­
nH"((1 IIi l,i}(h sl :ll,,!iu:.:-II':w.., ,." li",.. 

Til" :-:-Ulo"lcr rl·ad iH.'~~. ,h,· i·f "ull'lI t. "r Ill<" :llHii" '''111'111 "f:\ re~ ·i v('r" r i. r ,Ilnlll;!il'r ':"III~ ·II ~ .. ,I ,,~ 11,(' IW·" ."un · 
"f tilt" ,..·I"liv ,· ,,,ul'lil \1d ,, <If till" ~1"l1, li"l1 ,,,",,,. " 11 ,I." IiI1\". For 1""ximUI1' "1·CUI·:":~· . 110.., ."-11 ... 10" "11 :1 n'(~ 'i v " r 
sh"ul'] l~· ,· "lil"·"1i·<.l ,,)!":dll~ 1 ""I'<I(( I :,,",I·~i)!"Il,,1 Ill·tI,·r:,I",·. 

T Il<: 11."'<' "i a sil1uk I lIil I l'r i!!"I ,>r I"'n"it~ t:"'·"'·.'lj!t; "j" :t [ :II" lI' i< 1<-r [r'''IIlI ·n,":.,· n' II~,· I )"'\1 IiI<" flll"I:<I" "1I1 " I r'II':':I: 
IIi Ihe "~l'ilbl "", 1~'1~:<l 1 ~1" s("ill:<I ,.r Imrl""tlit~ ,::ttl 1~, u....,d wilh v " ly a ~l i)!hl il,,",.,·a~'i in t:"II>"(·I· ... illlll11 .... <. 

EII";I"<lc·,,1 rl" luin~l: 

Type B74_MR MiMe. Reclifi er (poge 125 ) 
Type 874_R2.:r Patch Card tp"ge 124) .. . . . .... ..• 
Type 874.R31 Pal<h Ca,d Ipo\le 124 ) ..... •.... . 
Type I :l08 _A U"i t Ouilloto, (pagR I I I ) tType 1 :l09_A <on Dba be uud) •.•.... 
Cammun'c'!tions Rece;v., 0, Wide . Band R -F Ampl ;f\ ... 

G ENERA L R A 0 I 0 C O M PAN Y 

$ :)5.00 
6 .00 
4.50 

190.00 

115 
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COAXIAL ELEMENTS 

EQUIPMENT FOR POWER MEASUREMENTS 

TYPE 1651-A BOLOMETER BRIDGE 

. -m::'" 
T"r~ ](i,", I .'\ H .. I"" ... ,rT llTi.ke "'ill, Tnt:: b;-1-J!:!,'j 

Tln'nll;"'" r"il j" 1M, fu"~,,r(),,"d. 

USES: Tl,(~ 1 ~"I<lIllI'I "" Hl'idg" i ~ ,. 1>1,;1I('l":Il-PIII"II""" ;1\_ 
~'I"II1U"lIt ror I1lC"~\lrill~ l'.f I~'\\·"I'. ill ,I ... IIImi,,":lI , 
III II)::", h," l,;,hcr Il ,1'0- s ll l'~lilu'i"" ,,1' " ,ti"'·'·I-n.a. lill~ 
11\1'1111"1. 

II i~ i lllrnok~1 ror II"'~ will. (;cllcr.,1 ]t;ulio Tn't: 
87·1-112;; ;111,[ T n-.: $il -l1HJO Tlll'r",i~lnr Ul1il~ and 
1I';lh T n'.: ~7·1-II F 10'11"" B ... It)lllclt·r. hUl is '-" IIi"U." 
u>!,.!)I.., w;,I, l ... lolILcl,·rs .. f "Iller mak~. ~i1>l'C;' ,':m be 

M,t 1 ,) 1I('o 'omnll)lI" T(" ;111\' hoi. ,nlC' tc r 1·, ' "i~':ln('C 1)1'1 \\'('0 11 
2;, ",,01 -tUll ohm" :111.[ ':UI'I"'IIt.. lip , .. [!III '": •. 

111 , .... lIjuIlO'linu \\";11 ,,, 1;,-II.-r.11 Ha.lin Tn'.: 1'i71- 1.3 
~l,,!tl"ll Li,,,,, 11,,' I'riol):,· ":1" 11(1) 11 ... ·" (III' ""lil,t"lillJ,!: 
r-i \·,lhulcI,·r:-o :01111 ,·IR",killllll,j· QUi 1"" .,f ",,,,,,b ... l­
~iJl:nnlll,'m:r:H""", 

DESCRIPTION, T ilt· "in'uit i~ " d.,· \\,I,(·"t ~lon(' bri'h!e, 
wit I, 'he 1 .. ,I,ulIj',(>rd,'" ... ", in <J' II' :lnll. 'I'1,,·I.nd,;(' i;; 
~UI",lk·d I,y :1 'r:tI,~f"rnh'1' :In.1 r"I'Iili"T ~\·~I'·III. (,~l 
(' ..... m Ih' l lill-<·\·,·j.· Hm·. Ihroud,,, '· .\HI H). 

III the d", ~ill~~'il lll i"" ""'Ihnd (.f "'I::I~l1l'1· :I"·III. Ih(> 
I,rid):" i, iiI'''' , f",I;m\'cd will, T-f " u,'n'nl in tI,,· 1.,,11)111-
"'''1'. the r-r polI'el' i~ I'(·move'l. lIud tlw J,l'id~, · rl" 

l':lbncc.1 l,y I n ("l'e,,~i"1! 1101' ,1-0.: 100111111(" " 1' ';III'I'elll. 
H- I" 1''''''1'1' i~ tltt;I, .lctCl'mi" .. ~ J b.v IIIuhil'l .ving oli:,1 
:.nol llu·I,·T rt·"di"j.!,'. 

11I111i~ Iori ol ~. · all 'IU:Wl il i.· .• art· w ,l .... 1 :Iftcr 1101' lil1:11 
""I:'"e" ":1,0 "N'U 1"",1,· :111.1 "f"'r II,!' r.r ,. .. ,wer I",g 
I~"'II r"II\,w/':Il, wlli.;h "li l "i",,"'~ 0'1'1'"", . lu l! III "h"lIJ,!:l'S 
in lIlt! t·f pm .... r len·l wl,H,· f('a,'iu~" aN' '"'ill):: !:lkell 
",,,I. In' I,,'rmitlitlg , li,,1 ,,11.1 ",t'l"r i",li""'i"",, \II h., 
tt·"d slowl.\· :In, ' .·:.rdun~·, 1/'1\,111 In iILLI'TlI\,{' Lhn 
:t1·"Ul1I!'r· 

In .he .lir('f·t·rt':lJlill\: nlt'll,n,l. II,,; 11)<",'r ,,,,,. Ie i~ 
~1:lIl!l:t ... liu~1 in Icrm~ nf :l sul,slilulinn IlIf',,>,uwUlcnl., 
aft,'r ,.-1,1.,1, it r!'",I~ r·r IX'wer diri~II.\·. 

C,,,,,h'use< 1 1J1K'r:lliu!; iu~lr\ll' l i hlls "r!' m'JUnl,·,1 nn 
, he ,,:111' -1. 

FEATURiS, ~ Th!' T\'l' ~~ ItI5 1.:\ 1I0""",·I,·r 11,·j. lj:fl is 
1l.·.xi"I.· ill "I'plka tiu t\ ""d o"ln be "dapH·d tn a I'" d t.:ly 
of r.f 1 .. ,w.·J··' ''(>:I ,~lI'·'' 'II(·lll pn,I,I!'m". . 
i" 1 \"I " I'''' ' ,'r~ ur J .. ,w'-·r !'I.'n~iti,,(' ,·lel"elll" h:l\'ing a 
wi,", rall~t· "f rt;s;"I"U,'(' ,·" n III' Iljl("l. 
i" :\1 " "~ llrCllwnl~ ":HI IKJ u"u l ~' ],\'l'itl,,'r:l dir.!<:t-re:ld­
in\.: or" ~lIh~titllliOl' 111.:111011. . 
+ 1I""i~I,mn' \'~. "lIrn'lIl dl:.r:",Io·ri~ti.· "f J,,,I'>IIwt"r 
clcm"111~ ":111 I,,· m,·",'un~1. 

SP EC IF IC ATIONS 

R'II'1ge and Accuracy - Subst lt ... t ion Method 
W i. II Tn''': ... ";' l·lI:!;', TIo.·tl,,;,'''"' (·"i. 

'l'1"'<I" i''''r ,·e .• i~"" ... " .,'1 flo, '''I\ ~. ~,·,,~i'i"il~·. 
1'1"·,.',,;.,1<,, r('., i",,,,..,, . ," III ;,(1 "1,,,,~ 

\\,i l!. '1' 1'1'0; '.:; · I · II I1 ~1 T I ":TI"i~'ur l'"il 
'l'hcr",i~!Or w,.-i.,'nn, ·,·"'" lur ,u,u. ~e" .. ; 'i'·;I~· . . 
Thc""i~'(/r re>;~I;",,''';.('1 111 ;,11 "1,,n~ .. 

I) to ;; ",'" :1:( I II' .. + '1.1,;, ,,,w) 
I) to lb. "",. :+~ I o'io + O.I:! "",'j 

f) 10 ;,'11 " ,,,, :1:( 1"";' + 1I.1t, Ill"') 
.. " lU 7111"'" +1111'10 + 1I.;j '''''' / 

\\,i,I, '1'1 I"; :-7 -t-lI'" Fuse 11oI"",,,,o;or Ilol,ler, ;lIJ Ii ~32'",,,, ... r,· f",," 
I ··,,~ .. ,~·<i>I""~'· ~,.~ (ur w*'{. 1K'''~idd'Y .. . 
1'" .. " "'._;~Ia,,,.., $el a~ ;ill .. 1""$ ...... .. ... . 
... ,,~ •. n.~i~""" ... ~I ru, "'''~. ,on ... ..,' r:,.,,:(t' 

(\ '0 ., II .... ±(lII':'" I- H.l ", ... ) 
"'u I L .,,'" +(JII';; T 11. 1.; ",w I 

.11 IU .')11 .n ... t(lll';, + U.:$ "",.) 
\\ i, h Tn'.: .... ; ·I-H ... I',,~p H"I",,,~uer 11,,1,1 .. ,. :>O IJ H } r 1'''''',ICI'1.' I .. "" 

1'1\,,<, "·.i"",, .... ~"I 'fir '''''~ ..... 1I~ili,· ;I .'· . 
F,,~\· rp.,;",:"" ... ",'1 ~I .',II nl",,~ 
J"u~c re.·j.·",,,,·(' >,., (liT "'''.~. VOW," "'''!!'' 

Bo lomete r Auis1ance Rang e: 2;, ' " ·IOU "I " ns. 
Current Range : 1110 IIKI ,,, ;Ii;'''''l'rrI.'5. 
Power S ... pply; 1 ( ).) w I2.~ ,'''11~. 1111 ~.l'<'lt,~ . 

Frequ ency Ra nge: D"'e.,,,i,,,,,i,,,, uf vow~r is ;",Ie­
p",,,I,'U! IIr fr.-~I"'·' '''.'· ' Pm"li",,1 r",,):(,!: 

... - ·1(" 111 .\ I ~ ... i, h tl ... ·"n;>I.or u"i~". 
5 - tflo" ;1](' "jlh iU>I(: U"il~. 

IIDlom"". 8ri0l91 •••.•. . 
1'.\'1'1-:1\'1' )<OTICE. ':' •. :'1,:"" . 1 I I ~'~" ,.;. 

.1110 :!I! "",' :I: ( IU% I- n .. ; ."w·, 
.<1 ' Q "., n,'" +. ( I"' l, + II.;:, '''"' I 

.•.. • • • • •• .• . • • • 11 HI :;Ir.1 "'''' ± \ I!I' ;' +:1 ",w ) 

Accessories Supplied: 0 .. " t·AI'·;Ir; I'"w(', (',,,'<1: """ 
'1', ... ; :! , ,. ;.ll·: I'",,'a. ( '" .. 1; ~ I':"'" ,,,.,,~. 

Accessories Req ... i red: B.,I",,,,·wr .·1"""'11(. 'I'n'''~ 
:>:';' .1. 112:, ""d :>:; ·1·1[1011 Th",',"i~'nr I ;"i, •• "",[ T n '''; 
" 71· 111' Fu"," BulOlnclcr II nl<ll:'r "TI' ",,,,,,, ,,,,,,·,,01, ... 1. 
Dimen.ions: (lIei;I'1) I~ " (","h"l I~ ~ (del 'lh) SYt 
in'·I,,·~, ,,,,,,,.,,11. 
Net Weight : :!'2U IN",,,I ... 

$325.00 
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COA XIA L ELEMENTS 

BOLOMETERS 

Type 874-H25 Thermistor Unit 
(25 mw ) 

Co".,j"ls oi :1 I t"'rmi~lnr m"llIo1l'<'l ill :1 "vasi,11 
1",I,h·!' \\'ilh :t di~'··I .' · l'e IoY'I':I"~ ""1"\1';1"", Biud­
in:.: I'''~I.< :01'(' I'r..,ddc\! (0 ,. ,'ollll(:rt;')iI.< 10 IlL.loIIH.!lcr 
1 >l·jd~I·. (""II he \w ,d fur l"",'cr Ill<'''~u''''''\f'nl'' nn:r Ill!' 
frl'( \UI" W.\· 1'!1i':'::" [mill:, :'Ij,. I.! ,,10"111. 1l IlI{lIl".,:::" t· .\Tle~ . 
. \ ,.,' 1':111, j" n-'luil'I',1 ill 11,.. f.f sour...:.!. L")1ll1'1('\\' 
\l'it II IllI'rill;'" "I'. 

By- Pass Ca paeitance: AI'I'rQxi"':'h'I~' ;muo I'l'f. 
Physical Lengt h Over- a ll : :\,1., j"t-I'C$, 
M .. ~ imum Tota l Power: ~;; ''''''. 

Type 874-H I OO Thermistor Unit 
( 100 mw) 

~ilt,jl"r ,,, T\'1' .: ~i .I -1I2.-" 11";11, Illll"hILuIII J",wcr 
r:llill\! ,,' 100 II1W. ('"1111'1.-1,, will. Iberm;"I.,!". 

Physica l L ength Over-all : :1~~ ;",'Ile~. 

Type 874-H F Fuse Bolomete r Ho ld e r 

.\ "r,a~i,,1 h"I.I,·r for rH~~ lx,lOll)cl!;r~ I iudl lUll!! 
hv I I iru-l , ,[i"'li<' II:r ().l. \ l; "11.\: 1. ')lI"'rwi~' simibr to 
d;I' 111l'I"II1i~I"!' utlil~ ,h'H'lil'c,1 ,r!,o,·c. :'UPllii(;d witl, 
Hue TYPE Sil-II 1-"-1'1 Fu;«, .\'~'ll· l!t\\!nt. 

Ma xi mu m Freq u en cy Limit : "\Vpro.~illl[\\(·I .\· ll~~) .\l e. 
By- Pass Capacitance: .\Pp""x;""llf'ly:!1JIJ(J p.pi. 
Physica l Lengt h O~er-all: ·1 il1,·hes. 

Type 874-HF- Pl Fuse Assortment 

Hf'I,I"""lll!'lll ru.,,<·~ for Tn'E li71-111··. I n<:llld\:~ Ii,·,: 
X~-;[["I' iU;:l'" :t",llil' '': 7:1~-:1l1\]! iu.-co;. 

Co " n ections he(w,~·" Th~ l",I.)",,,,<'f IH·idg,· .1,,<1 II", 
l .. ,lo",c(,-r ullit- C"" loc """Ie hy tho> Tn'¥. :.!7·J-NE 
Shidd..,d ( ·o""c"'("I'. 

Type 874-WL Lomp Terminotion 

F",. 1',,\1;,:1, illdi~~,\i'!Il~ "f pow,·r i ll till; ,-,0 11111" 
I" lOll 11111 1' :< 11;::". '·.-dul f"r maki"l! 1'1"·liI1L1",,r.\· 
I.'·"t~ "II '-)<I" 'rim"lI ,:,1 u''''ilbl''r~: l'oll~i~,,; ",' :, n;I~Io-
11):1,\ 1.1111, III :I ~,·n-"-l.\"IIC, 1LUm;oll.ll"C sul·kct on ~hc 

.. 
,. 0 

i 
i " 
" 
, 

• 

'1Ii' 

-
!!!IIi 

m = = 

"00 

IlF' • ill 
"" 

KF-n. IF .. 

IIII 
1111 - - - -FRECU[NCY We 

";ulmliTlIl-w,,ve nidI) ill ,flo "j Ill,. 1'""" n"IoIl""lo'r ~""l 
Thcr",i~lur vni!~:l~" fUlII";OIl uf f""j ''''''',,''. 

1'0 Wer-Olea .• " re "'''" L 

r",,::,.. ui F,,-<' '''''! Ther­
,,,i~tor BolOII'()lf'rs ",,,I 

lit" Hol"' ''e',er Il r i,I:.:<'. h~' 

" 'II "'I.i lllli(lll ",ell,elIl . ~,; or. 

f'l,w,;nn " i ('"I'''''o)lo)r r~­

si~I'''''·''. )!i"j"'lIt1l .1,,· 
IC"labl" """<', ill ,,,illi_ 
w"~\.._ i~ ,,,di""le<l b,' the 

TI"nol)('rs :11 ! h" ,~,,,I>l of 

(HOd, <:"".~. 

rpar of;1 ,·<uw(,,·lur. lIu lb It:l~:l ~1r:lic;I!1-wirc fibment 
:111,j i~ r:tl l, 1 :LI ~o nLII". C'''L' 1,<." 1I"",j with:, 1,1",I''''I''''lric 
,-"II "", j ",,'1., 1' (~ Il<"I, :l~" 1,1", t ,.:.:r"I.I,i'·'· "I"'~ II"'· I''''l' 'rl 
i" " ,1_,' ~lll'~lil\II;"11 1,ICI],u,J (,or m«n- :"',·ur:l l .: 
III C"~Ul\: ' I 'CIII~. 

('",Ir 11'",.,1 [' rire 

';u\S"'"nn:u $25 .00 

_ __ --'1'11/'" 

874_H25 
874.HP25 
874 _H100 
874 -HP100 
874_HF 
874 . Hf . Pl 
874_Wl 
274-NC 

R eplo~emenl Tho,mi llO' to, Type 874_H25 . ',',w"" 9.00 
Tho.m;s'o, Unil .. . ... . . . _ ..... . ' ·",snf:.\Tf;" 
Repl~um."t The.mhlof fo, Type 874 _H 1 00. ".IT."" 
Fuse 8010mete. Hold.. . . . ...... . '·"\:XlIu,."I~R 

Fu n AU ""m , nl . . •..• .. f'SOl, 
Lamp Te.m inoti .. n •.•..• . .• ,. C" ,S ' .. \Ml'f:l< 

Porch Corel .•. ... . .. . .. . . ';'T \l<I'.IlIZ00 

GEN ER A L RA DIO COMPAN Y 

27.50 
9.00 

18 .00 
2.50 
5.00 
3 .80 

I 1;"I:r:" " of I' In," ... r'.r""" 
,,,'" Ie "I' " r _'a".la!"'1 TI' \-+: 
::; ; 1 ( 'on~j,,1 1,:l",""'''b ior 

ro,u"·hi,,):,, ('<)i',"'''',lr ... le­
,,,,,"I (I) " £00 "h'" lillc. 

~'"TI''''' .ton,,"1 he ",<><1,,_ 

l"h~ 1. 
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COA X IAL ELEMENTS 

EQUIPMENT FOR VOLTAGE MEASUREMENTS 

TYPE 874-VR VOL TMETER RECTIFIER 

11 , ' 

'!--L 
,J; , :0 

Tn.: :-':I-\"I/ \ "]I,,,{>!(,-., Ifl~·li lier . '1'",,, _,; ,. \'1 Yult­
'''''(,y ] ". !i, '/I!o,". ",,,I Tn'.., ~;I - I {;Jl I''<l~h ('''rd. 

'1'1,,- V"IUIlel,'" H,', -lili<'l" i~ u",,,l in ",,,,jllul"1i')11 Will, 
11, 0.: \ ' "11,,,,'1,·1' 1",Ii,''''' ,," '" 11" ""'111'" "r 1" ,,,,,,,i ,,,,' 
Iii .. \ ' "h,,~c ill "o:L \j,, 1 ~.".<", ,,:,,. II 1·" n.,i~l~ "r " .~b "J' 1 
('<J:lJ<.i: lll i lH· lI"il!, a \'l'v"",1 1"<'''' l i li'-'l" "",UI,I .. " 1 1,,,I\\"',·1I 
jllt!!'r all.j ntIH'1" /·,,;,,111<"101">' :llld 11;1 Ii :t :",0·<)10111 
,-,vli"dri.':'] 1"1";,, , ,11' in >,,·!'il·" IIllh ti", lill(' iUlU.: !" "Oll­

,1110-",1 ' '" • .,." (""I. A 1',1-: '"'''' ,'all,H'II01" I~ 1' .... 111'1(·,1. 

"" 11" 
874-VR 
874 -R31 I Vohme,e, Rectifier. 

Pal.~ Cord ..... . . . . .... .. . 

WI,(>u:1 ~('IH'r:tI"r L. ""'111",-1<'" 1<) llw inpllt (·nl l (. .. '(' 
, li :l~r'(\II' <oj" II", ullit, il I"""l'id('~:ll II,,· "lIlplll ,' ud lJoe 
(~qui""I(H'1 or" .;Il-ullill :,:t·llI·r:.I"r ... 1"",· .. 1 .... 11-..;1'1.1111 
""h'Ij.!f' 1''1U:I I ~ II,e ""II")!t' :1' I Ill' '· ry~l :01. I,·,,-~ .'1111'1111;1_ 
1;111 1 in IJ,\~ "tI'I',,1 Ii",·. :111-1111'1I"" 111i~ ~.'A'·11\ ,"III 1>1' 
l1~(·d I" "'''11\'''1'1 :111 .\' sl ,h'lded ' ''Idll",or illiv " ~i .:tl ,,1 
gen.·,."I ',r. 

If no le rm;";,I ;'),, , ~ d(· .• i~( I , 11m rc.istol' n:IU hn 
n'»I:,,'!''! I,.,·" 11"'1:,1 ,.,,01. 

TIll' n"" ili"I" i~ :d~" " ... ·f,,1 'I~ H :':"''''I'"l-II1 I1'JI'~;;C 
.1"\""\,11' ill ""UjUIII'I;11I1 \\'ill, :t 1"I<'P ''' '''''I\'\''r 1. ,1' 
\lmll,~lub!<--I ~i~lt,d~ "r Will, " hi)!h_)!";11 :''''plil;''r, 
1<1I<;h as 11".: TVI'E I:!:il-B, rur tlludulal"d "i:;;II:1 k 

Maximum Voltage::! ,· .. It .... 
Resonant Frequency : .\I .p .. u~ i, ,,,,,_,·t.- ;\'100 " "·!::,,,,·,·I('~. 

By- Pass Capac itallce: . \"I>T"~;""' I,' I ." :lIX) Wli' : ., I"'tt \ 
eap",·i"",cc "r (" r.,'_<I,,1. "ppr»X]U1:lI .·l,\· j /owf. 

Frequency Range forVoltllge Mellsurernents: lb \lr 
IU :?.',IXI ,\10', ~' II,j l·,· t W r,,·"""''''·'' "" H'''''';'''' "I~,,'.· (INN) 
),1,'. \ ' ,)I, :o:!<:: ,',,,fi""li,,,,~ ,,,,01 ,·"n-.·,·' ,-•• /I"tr .... 'i". cHI! 
h., vit''';I'''''l!O! h0110 1""" 'r ""d trili::,PI' (r'",,,,''''';I'~, 

Dimensions: ( Lt-ul,ld,) :l}:l x ((,(·j:!lrt) 2~~ i .... !tl'~. 
Net Weight: ;; uIl UCCS. 

"" ", "",-,', ," 
t'" ' .~ ' '.1. ,,,,, 

Sls.OO 
4.50 

T YP E 874-VI VOLTMETER INDICATOR 
'1"1 ... \".11""'1 ' "1" IlIdi":l [,>r illdkal,·'; II", 1",, ·,ifi ,·,1 dol' 

OUlPU! "f 11,,· T'I 'I·:.:" 1,\ H. \01'"1<"11"1" Ill·l"( il;,·,· :"tli 
limn,!,·., ,,,,.,,"~ (ur ""·:t.~II,·m!! 1111" ,,,,I t !Il!(' by !l .~l1b­

,;lilul i"1L ,,,,· , 1,,,,1. 11 il<l'Ill<:"~ :l JlIil-rV:'''II''I·''·'". :l. 
~·I< .<il i"il" ""1111',01. !m,[ :t WI-""" I,, I.:ln'uil r"r (·"Iil ,,·! •• _ 
in~ II,,· r,i·.v.~I:oI:o\ :I< f.\' d,·.-it,,·,i ]'·,..·II,,",,n·'·1I n.l \·"It. 
:l\ Ld '2 \·" 11 .,, .,, ' l!l lI t tI'l' ' '' ·(·IIr: ,,' .'· "r ill<' ""["ll!" ""·a .... 
ur' ·""'''1 i " i1l,j" I" 'I<.1" III "r , 1'" 1'1'.1' .• 1, ,1 (·h:, r :,rl '·I"i _lir. 
' J'l". ,·,,1 il .r,,1 i,,1' ,·in·"i , i~ 1 '''~ 1 11:o I , . .1 "~,,i"~1 li ll( ' ,', .. II ,,~c 
H\I1; 1 w.t i"n . .;. 

Range and AecurilCy of ClI librll ting Voltage: (1.1 '2: 
",,11, +".n; \',,11 . 
Cryst;ll Current for Full - Scale IndiC;ltion: 21111 ,..". 
Power Supply: 1":, ,,' I:.!:. ,·"It~, '-,11 ,,, 1;1) 'T,·I.·.-. 
In put Resist1'lnce: ' ;11" ,,;""~, ",;"i""ll"; II'.BOO nl",,~ . 
"O:I~''''lIm. 
Accessor ies Suppl ied ! I" "n <;O" ""dor ronl. 
Other Accessor ies Requ ired: r "r ",,,,,,p< ' li,,,,~ l,ctWCl'" 

tl, (· \ '"11,,,,.,(.1' j(<,,·,il;"r ",,01 \ '"11",,·, ,,,· 1",li.·:o,,,,·.,, Tn.t: 
1'-7j , I:;(1 I':o'..t, \ '",-,1 i.< I'(·'·Wn,,,(o,,,I<,1. 

Dimensions: :" ~ _~ :" ~ x " ' 2 ;""1"", "",·r_"l1. 
Net We ig ht: :11 ,0"",1<, I 011 lice. 

874-VI Vohmele, Indic",,,,-,, .••.•.•. , ...... ,. S70.00 
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COA X IAL ELEMENTS 

LINE ELEMENTS 

SO-Ohm - dEl i Air Lin es -
For ~[I<l' ill)! "'II],~ 0" uilwl' d(·;lIt'II!'~ "r " ('oa'\b l 

S\~lo 'lU F.lI'I, "i,.lill(' ,."""j",,, o ( :L "'II)!!II II[ .i(l-ohlll, 
:L ir-di,·\,·,·tl'i,", ,'o,,'\i,,1 lill<; Will, il ~o!L m,(!IUl' al ",,,·h 

elld. '1'11(' "k~ " ri,;:\11cnblh" :ll"\) 111,:'11, 2() ,'m, awl :'!n 
CIIL, "\!.<p()ctivdy. 

___ '1' (""0' __ _ 

874·lI O 
"<I-UD 
874 . l JO I 50 _,! Ai, Un. (10 em ) ········ ··· ········· ····1 

SO_I! Ai, l inG (20 om) .....•.... ... . , .•..•. ..• 
SO-!! Ai. Lino (30 em ) ..•.•..•..•. ... . . . . .... . 

NOTE: ALL CROSS_SECTIO N BACKGROUNOS SHOWN IN 
PHOTOS ARE V. _I NCH SQUARES. 

Type 874-T Tee 

l·~t·d for ,·,)nll,·, ·t im.: "tul,,.. ;II"! ,,0,,·,. ,,11 '"1" 11'" in 
sl'lI lJ I "it I, " ,'"'' ~i" I Ii" .... 

I' rir~ 

874_T I Tee .• •• . --. -. • I <':'.>.\)""..,. .• ,10:" $7.50 

Type 874 - El 90" Ell 
Fo,' m:lkiJ\~ a r i!("III-:ltI:.:lc ben.! ill a """"ial ~J~lcUl. 

Characteristic Im pedance : .in oh",;j. 
Elect r ical Length: '\PI" '''';''''''<{' i ern. 
VSWR: I .~ " ch,," 1.00 at :!UOO .\\ ,.; Ie"" \1."" 1.15 
:It ,t(~ IU .\I e. 

I 'rir~ 

$6.50 

Type 874-JR Rotary Joint 
t '~I',1 wh"11 Oll{' 1",,'1 "r H ~y~I"1I\ 1ll\1~1 Ire l'OI:lI cd 

willr n'~I""'1 I., :O ' ILI I !,..1' pari, ,,~ wl" '1\ IIW:'~\lI";II~ 
:r 1,1"III'" 1,:,llc,·II.' <)1" \\"lre" "I''' l lgirrf; Ill\! o.;')UI ,lillg .,r:l. 
I<lup. 

VSWR : t.,.~ II"", I.n.::; ,,\ lOon .\Ie: 1.,<Ii;! Ih.'l.l1 1.;1 ,.,t 
~1 ~ lIj \1 ,'. 

1"11' ,,·C· :-, :-,--_,--,--- __ ...:.'"··o'c· -"""'''0"0'_,_':':''0',·:.-, 
874-J R I Rola,)' Joint ... Ct).\XJ",,< t : U $8 .50 

' ·" .\XI>I :CI;I-: I< 
, ,,\~,·t: '<n:" 
('~J.\ )(TI" ,., . ,. 

Type 874-LA Adjustable lin e (Lin e -Stretcher) 

__--'-'·fir .. 

$6.50 
6.50 
7.50 

A ll air-.li,·\,· ... lrl'· , ,·,J!,~i!lllille 11"11 "'lnl,{> Il·ll,s'·"II!"!,1 
In ('11"11).:, · il.~ I" II :.<I!.. , '",d il1 ' Hal<"ldug 11('lw(),· k~ . 
(;<lI'I:«"I~ :In, Ill:"!.: loy IlIUII;!,ic ~pl' i ll!; lillg<,;"s, 

",,,l"1.I" :;0 01", .. II"hrn filII.,' C()llu l> ...... "!. :\pproxi'llulc ly 
t,j olr",,; wl,un IlllI.,· c:xtclI,l.,tI . 

P ri,. .. Length Chan ge: ::.0:, "'11. 
Characteristic Impedance: NOL eQn~t(l"1 - "I'j)ro~j- 874 _tA I Adjustable line . . •. \ CO.\;l:I. \)'",·u l $1 5 .00 

L 74 

J) 

36 eM_ MI N . 
61 eM. MAX_ 

A tontlQnt' ;mped"oce lin e s h e /cher, Type 874,LK, wi ll ,,,on be ""oibble . W .. t. tor detail s . 
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COAXIAL ELEMENTS 

28 eM. MIN . 
48 eM. MAX . ----~Tl 

Adjus tabl e Stubs 

For 1II""'!!i!)!! (,0' 1\I1l;UJ,:. ;11,,1 II~C :1.' n.:,,, ·li,,t, ,,1,-
1"'·IlI~. ('''Ii I", lI!'<Jo.J w;11i iudie-:. ' "'' ,IUd .'w:ll" a~ 
n:a,·linIH.'"I"· "'''\'\'11"-1,,,,>,. ~1\J!'S "'~J1I~i,,1 "i " "'J:L~ial 
li',(, lI"illo a ~Iidilill ~l"lfl d,','uit <If II,e luull;I,I," 
'.lIrill~.i;II~('r 1.1'1"', T he $\'''1"1 ,-i""(1;1 j" nlu",~1 hI" II 
h:tkdi1<' luh.· 1"" ill),: ,t ~lidill~ n·("n·lwc mild','r h' 

fal'ilil"IC U-"\' :13" W:""'UIO'I.,,., 

Characteristic I mpedance : .-., 1 "I",, ~. 

Maximum Travel o f Short Circuit: 
:!u ,- ... rnr:.j ~_ll:!Cl. 
50 "'" fur .... ,-1.]).;". 

I' ri,'~ --'I'~---- -----,-----
I Adll,O·,,,bl. Stub (20 ern l ••..•.. 

Aclju$lobl . Siub (5 0 ern ) .•• . •• . 
•• • 1 $ 10.50 

12.00 
874-1)20 
174 . 050 

.', , , . ...: 1'1: 11111. 11 

, -,,'''''[. : •• 1, 1' 

TERMINATIONS 

Type 874-WM SO-Ohm Termination 

Pl'(lI'i,h'~ ;, ),(''>!I<.I iU1I)(.~bl1\'1.i ru:,II'I, ("I' ,')n·,.,III'i 
<'\la'l:inl ~\'$h.'m" f "I> til ,II' !O .,,"\'I)t':!1 II'vll~;"'oI 
!II"J:,"wd,'~, 1 ·~I·rlll ill" ".'I:lI,li~I,illJ: rd"n'II\'" ,·""lIi­
.i""", 'i'<I' 1'·"II.ill',li"1; fih .·!"" 111,,1 aIICI,uatnn'. :11,,1 fur 
HI:o ".I' "I I",r 1'1I1'!"'''' '~. {" H."i"l ~ ,,( " ;,U-(,1I1II <'y!i!Ldri, ':!l 
n,~i"lor 111"11111,"1 ill:l l "l'.'rc~1 '·":0.'1:1:01 1",ld('r. 

1/ •• /1/ Tn'o: l':; I·\\ ~ l'ol'''r'·' ·; ... ·.';1 T.'r,,,ill3(i,,,, ,,,,d . 
(/lislhO '1'1'1'1.:0.: 1.\\'4 1\1," ..... , ·ir.,tliT T;'f",,,j,,,,I;,m. 

1'(,,1 "r ~1,,,,dj llll·w:l\·e I'IIlio .... f Tn'l; S: 1- \\";\1 :,11·"1",, 
Tero"i",Hi ... " ,,~ ~, f"""l i"" ... f fl'{'tl'''''' ' ')' 

o.c Aesi.tance: ,;11 ")"'" ~_ If" ;'. 
Maximum Power; 't "",,I( 
VSWA : I~"" Ih"l1 1.11' "P ,,, ~IJI~ I :'-10,; I,·" 110"" 1.13 
Ill' ,,, Ifll'lJ .\1 ,'. 

Type 874-WN Short-Circuit Termination 
Type 874-WO Open-Circu it Termination 

U", .. f'll f'll' \'"1:o1oIi,,loi,,:; n'(,"'I..""'" ~-'.Jlld;!i'll's ()U 
L"(J:lxbl 1i,,,'~. ('all 1 .. , 1l .... ~1 ill ~uh.'litu,i"u rnC:I""R'" 
)1Icnt.~ ",h"n 11,(· " "I.W>\\"II is I ... I~, "'1'1:1>'(,,1 ' ,\':'\ ~horl 
{'irt'l,i, fir :H, "1"'11 .. i",·u;t. TI ... ~h"rl-,'in'lIi1 t"ru,i",',_ 
Lion "(III~i~l~ oi;l 1i.\I~d ~1"Ir.i"J: ~tr:,1' m""11r,~J ill a 
,"(JIII,,!,'t ... r, TIl<! clT( .... , i\'c 1}O,~ili"n "i 11,1' ..1,0('1,.;,·,,1 
sl' ... rl ... ·in;uit i~ 1;:-,,'11. The nIICII-.-in;uil termillal;,,!! i~:o 
51';I'I,lill); '-"I' (III' 1IIJCII. " ;r .... llih~ 1 li"l'" B,·,· :,,,,.,· " r 
ulI,,,'oi,I,,I,h' \,11,1 {·ap: ... it:,,,,,f', Ihe \'ri"Lo('lh" I"",ili"" "f 
,I ... ,·1",·, d",,1 "114'\1I-l'i""\I;1 \'ari,·~ wi! 10 (n-'lll"''' ')' "\"I'r" 
.li.":1 '''·'· r:olll:" ,,( ~ 101m. (h, ,he :l1·, 'nl'.!;', i1 ;~ ~ 111111 
fn"l1 .In' .. tT" ',il'" 1",,,;1.,,,, ,,( II", d" " l ri("~I\ "hort.­
cin'lIi. I'ru.JII1·,:J by • hI..' "h .. rl·,·ir,'UlI t,:r",i,,:o';,,". 

/' ,i ... _7~ 
174_WM 
174 oWN 
174.WO 

50 _O hm T", mlna'i"n, ,_. , . . . ,." .. ," "'''.1:'1. ~1I; t:"" . II 
,', , ... x .... ,., ,1.1;" 

">'~v"t.:S' , <I 

$10.50 
3,50 
2 ,00 

120 

Sh~,, ·C lt .uit T",m in"'ian. " . 
Open_Cir .... 1I Termina'i~n .. 
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COA X IAL ELEMENTS 

ATTENUATORS 

Type 874-GA Adju stable A ttenuator 

A mUlIH,I·;,,,I, !!" I:!Tl'·'< I\\":I \,,';.:u;,II··I ·,(·I"II"-,"lI l 011'\ 
t.I"I-,e :o11"flu:.l"r u"" 11I1 (vr J"',,dl/l'illl{ knuwn \'"\1,,.1:<­
r"",,,, , fur I lwa~urinj: :tQ<muali"", :111<1 rur "dju."in!.' 
volta),:c 1I1,,~n i l\llI ,· . ( '()II~i.'! l;; 0)( " j .1U1' 11 ,,11 (' :111 I ... 
1' .. ~ili"m"J 1o..)I,):il\l<l;wlll,' · 1I";lloill II 11,,11011\' 1111,,· 1,,­
notatillg :", "1I1~i,lc ~It'<'v' '. IllIe turn of til!' ~1" I ' n' 
1'1",,<1 \1 1"',< " 2(1 dh c l.all~" ill :UICIIIl:., inlO. TIl<' ~I .. ,·\'(· 
"d \':,1I('l"~ ,du'" ;1 i~ IUI'III',[, so lhl\t cQmpl,·!c 1111"11' 
an' i"di'·,H,·,j 10,1 '·"~I·,,\' .. d 1i1"'~ 011 tin, t\llll', Sk~ ' \'\' 
:11,,1 1111,.. I""l ""llh),,,lc'! dir,-,"!" ill ,r..:dh(·I~, ""d U llil;~ 
n",,\ like IlIil"l'< >l II<.:I'-1" "alipcr'< '1'1,,' j lll" l ! _"y"II '111 i.":L 
"btl]'! c"".\ial li,I(' "ill!:t '-"'111<','1'11' :,1 ;''1, ,1, "'III , 'Ill(' 
"ml row "Ollll l'\'l iflll Iv the I~'W''I' ... ·'Ul'n' :u"ll.l.c 1>1 111'1' 
for t"IlII,'ct ;'JII 1(, " .;1)..(\11111 t'·I'llIi":ll;"n. :u, : lI lj ll .~I­
;Ii,I.· ~l\ll" v ,' :1" .\' , j,. ~il'\~II ' ''l<l. T he h"II"1\" 1111,,· vi Ih, ' 
:>It.·nn:I ' '''· j"ill~ t.l,{, illP(l1 lillt;,-,l I'i,d,l :HI)!.h,~ "lid i~ 
,·",·il,·d 111I·"lIgl.:1 h"I,· i" ,hi' 1I1I1"r f'llInlll"I"r h.l· Ihe 
il ll"·'·-'·IIIl. lw·I"1" '·n,'n· ll i. 

C:m I ... · II~,·,I ill ""lIj ll ll"lj"lI wilh Tn',: O'I,I-Y j{, aml 
T n'.: Si-I-\' I t" ""I1\" 'l't :1 Tn't: j·lU:-;.. .\ "I' Tn'E 

('r<Th-"-~'li"" or II,,' "Qu"lill\( S)'~lcrn ll>'Cd in Ih" "1',., .... 
:-.7·1·(; \ \ ' lju~\."t,I ... \ 11';'''\1:11<,.. 

I :'!O~I-:\, l'lIil !).~"i11:lI')1' illlo,-, "igll,,1 j.(1·lICr:ll .. , '. 

The ' lUI 1"11 "i III ,· l'~'1! i~ 11I" lIght (lil t 11>r<'1I:~h Il'I~-'" 
1<:(:1 "r .Iollhh·-~hit'Id",1 Ih'~iJ,I,' ,·"],1,,. \\' hid, ;~ "1'_ 
pnlxi ' ";'I"ly """I..},,,d "I II ... \''' ' 1' ",,,1 1,,\' :1 "H-"l,m 
1~,)"i~101' ht'I,.-,:,;" Ihe lUll" ~id,! <I f lh,·l.~,p ,111,11/,1'<11111<1. 

Ca librated Ran ge: I::!n ,Ih 
"I"'" ~hi ... ltI;",,: Iwlw,"'" i"PIlI ""d ""'1'"1. 
In se rtion Loss at Begi nn ing of C~ librated Ra nge: 
,\111'"")<;,,,,,(,·1.1" j ,,,·,·r,,-.I,'· I'r"I""',i"",, 1 ,,, fro~I''''''' ''' "I' , .. 
II)(M) :<1," apl,,·vx"""ld.\· :!II ,I I. :<, \IIIKI .\10· Will, "",,'(1 
;"1"": "llprnJ<i"':Ilc1.,· ;;;; rib will> i"PUT Ii"" l~r",il,,,,~~1 
;11 =-01, 1I1t",~, 
Mi ni mum Inser t ion Loss ( Outsid e of Calibrated 
Range): "\l'p r".~il""ld." ;""""-.('1 .,' 1"'l)pOI'liuII:<I Tn In:', 
' 1"..,1),·.\' : "1'1""~il"'>1"'" III 011>:11 IOllll :<k. 
Waveguide Mode: "1"10:,., : ,·,,1 "Ii f"1''''''''''·.'·: I;?,:!I)U ~ ],', 
VSWR In t roduced into Line : L,·,,~ I},,,,, 1.I~~ al llKl1l 
:<1<-. Ic" OWl< l.~ h"I .... ,·,," 1I11~1 ,,,,d liMN) :<1<-. 
VSWR of Output: I. •. , .... II",,, 1:'1 II ~N I .\1 .... 

Le~,. (I"",.; UI' lo .$I}1M) .\ 1 ~_ 
Frequency Ran ge; lun :<1 ,· III ·llIl KI ,\'1(-, 

Accu racy of Attenuat io n: T""l~l l "lhll, ±{ I"(, of ,Ii f, 
f"'N"'" ill :1I'CI""lli'!II "',,,jin!!."' + 0,2 1 !II, .• lir{O('I "·,,.Iill)l. 
T .. r", j":I( ,,1 ]',pu'. :t-(II~' I "f ditY"r""Cl' ill "t.,·"""I ;"" 
ro,,,'lilll:~ -j- '!.:! ' ,II. "1 .. ,,, ~~)""""I,'(L .... ,I'r..,.·,i"" ~I.:.rt 
~IIJ!I'J;,'(I. 

Ne t Weight: 114 1""",,1 •. 

Type 874-GF, GG Fi xed A tte nuators 

.• , ~illj.dl~."'(;'·linll . ... -I.'·J"· "" "i~ji'I""· :. (I<·lIlIal",. 11:<0-1111 
on'" tit.· In;'1I" ' !lI'~' r,II':!l' (rum d,· II) .<"'\"l·r"l l l",u~:lIltl 
Ilth~a<'I'('II'~ ' ('''I<~L'IS ,rf I WII , Ii~" r('~i~I"r," ill "! II I'" 
(·yl111.li· i,·,,1 J\'~i~III" ;t.~ II", ,.hUIiI :11101 ~. ·d,·" .. \",,1<'111.-
1 ·' ·."'IIl~·1 i"dy_ 

874 ·GA 
814-Gf 
874_GG 

-----

I 
Ad justable Allenualer - . . 
Fixed An. nuote, (10 dbl. , . 
Fi xed AUe nu"lo, no db ) . • " .. 

I mpe cla nce; r.t l"I",,~. 
Max ;mum Power i nput: I ~ Wau' , 

Physica l Len gt h Over-al l: ~I ~ i,,,·! • .,~. 
Low- Freq uency Accu racy : ± U.,j ,H •. 

• \II(·IIU:"\I.iOIi a",1 ~l a".lilll:-\\·'''·(; ral;o of II ... Tn'" !<',I.(: r 
Fixed ,\ (le"" '-'wr,,~ a fllU C( ioll IIr fr~I"['''''T . 

. .. , 

__-,'".=i<' w",,j 

·'.,_U' .' ....... ~.: " 

""."»':!'I·r:" 
",,\Xl<~.Ll.t; " 

$55.00 
18.00 
18.00 
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COAXIAL ELEMENTS 

FIL TERS 

Type 874-FSOO, F1000 Low - Pa ss Filters 

H(·,jndj"l1 vi Imrmouj,-;: frotu rut u-h-i 1!(' lIct:tlor 
"1' tilt"r~ ~ll<'11 II ." Ihl, ..... · i ~ u'.'I:,1I1" "l~'C"~:Lrv ("r toe,,! 
II ;,-:, ~11 t',· UI. 'I 01 "'~1I11 ". I" I r( i ,"ul:o rI.,: if II ~.\·i<1 CI; 1 '-Oil t "i fl._ 
, ,,·,,k-n·,.,liu): \" .11,,,,,1,,1)< .. r ~1'1'li,,"S til,,! ",;):hl 
n'",>I,~,ll':O' ,,1':" '11"11';" in''I'I(''''' ,\', "I" if high ~la ,,, ! int.:· 
\\,an .. r:lli",' :, 1",' 1" I.e lIu·"~\ln·d 11:<;111: :I ~lv!l<·d li"l~. 
T I'l '>'e liIlL'r" :on' .,1' II,,, T",· I,,·I ,.\'~ .. I,,·lr II'I M' , ill whi,·I, 
vcr.," ~ 11"rl' 1' \l l"tY i, 01,1:0;'11"" at ~"I"C "",,·rili,..., ,.f 
" IIi((.rll,;I\" in \ 1 ... J' : '''~ 1"L1"I. '1'1", :, II'·rlla ld.\" !ar:!l' 
:m,1 :<m"ll (1,,,n,,,I"r :<I~·tioll" of tl ... jm ... r C,,,,,llwl, ,r 
("rln 11,,· "'llIil'"I,,"t tli 1'1,11,,1 '-:lP:I<'; ' :lII" ' ''' '1 11,1 s,·ri,·~ 
in<!u<""'I1"'~ 1'''')''-'(',il·(·I .\·. (; 111"111;11 .'!4..~ · li"n 1"IlI'(I!I~ 
1't~ 11I"" lloc lik" hl" • .-.t! ur ~Jluri ... u~ P"~ Ioand.-; :I],.OVC 
c ulo IT. 

In ser t ion Lou, [n 1'~,otJj 1"",11. ,",'ri,-.~ ~~ " /'IT""i"" ,,j 
In~I"'·"'·.\· I~.",·c. ·" <) :",,[ .1 , II>: 1 .... ,"',,1 .·,, ' nff. ::U dl. a t 
I"', "I.,,'" ,·." .. rT. 4h ,Il. :<1 :W', ,,1<, .... .., ""lOtT, 
Cutoff Frtquencies; 

'I' .. ;l- , '.' ., .~. 'I {- lIl .··. \ 1 1< . ~ - VI~ I.""",. r- +111/ " . 

T ... · .::-<i .I_FHMMI. IlKMI ~I,' {.t l::} ";,. 
Physica l Leng th Over-all ; 

'1"1""', "'·I-Fr,I"'. IU'"'iG i" ,·I,(.,,: 
T, ".: :'>7-I- I·· IIJOO. iY$ i",·j,,·,. 

--- --

1">oCrl;"" 1(>,,, 3'''[ '':In([; .. ,,-,,",,,·,, <:";11 i ll III> of the '1"\ , • ., 
:-<, 1·.'500 ",ul 11,,' '1" 1'1: "'7 1_Fl lllO I.n"·.!'",,,," Fill<''''', 

~ 0 , 
~ 10 

oil! ~ 2 
:; 
~ 3 0 

0 40 

~ 

, 

I!i:ii lINSERTION LOSS 

II! !!II -= 
iii"' • 
~ .6 .8 LO l2 IA 1.6 
OfEBATiNlLfRECU~ 
~ 

Type 874-K Coupling Capacitor 

SOO-M. Low_Pa n f ilr " ••. 

C(JII~i~t~ nf :I ~h, orl 1"1111,11, " f """,;,,1 lille I''' ''i u/!: .~ 
"I' IiTl< Iri" ,,1 ""I,,,l"il<,r ill ~,'ri, · ~ ... i, h II,,· iwwr """' IUdor. 
Ilil'(h rl"l.! ' l lI(,l ... i o.;~ :11'" 11·:t".< IIl;II. ,,[ wi l l, ~lIIlIlI n· j!.:..:_ 
lIUIIS, I'ul , Ie " ",I 1.,1" a u , ji" i .... · .\Il.,If'; , .~ 11.1' 1,1'~' k 'l\ I, 
Thi~ uuit i~ 0(10'11 1I<"~'~"'"r~' ((II" ""I"'r:, Ii,,~ ,].,. paths 
ill ~.\'~ I,·m" i""I\1Il il':: t"',, ,.1" III" ... · '· I ·.\'~'a . n',·llfi",.,., 
: ' ~ ;II "'C"~'lre"'t;"'~ "r 1"" "l"liu" I",;,;. 

Coupling Capacitance: \1'11t,,~i"' '' L.·I)" ~JlJIIJ ",pr. 
VSWA ; I.p:<sthu u jJ)" "I I! X~ ' .\1", 

I.",,~ tk,n I.~ "I :I'HK) .\Ie. 

l'riC<l 

174 -FSoo 
1 7 4 .1' 1000 
17 4 _K 

l000-M. law _Pan f ih ... ....... , •. " .. ••.• ,. 
, ~, .... a>l""I:" 
'·" .I;o()II':".:.,1I 
"". ~., .. ." It 

U2.S0 
22.:10 
14 .00 Cou plin g Copaciro, .•• • • ' .. " ..••• . •••.• .. •• . . 

EXTERNAL COUPLING ELEMENTS 

( / •• 1'1) Tnt. .... ; 1-:'>1 ,\ ,\ oIj"":lblc CUIII .I;".: Luup and. 
(ltiui.J) '1', .... : /';4 - :'>1 B ('Olll ,lilll( ['rube. 

Type 874 - MA Adjustable Coupli ng loop 

.\ 1':"' ... r"I_l'lIrl~""· ""ul'lill!:c 1"('1 ' , ('otl~i."I~ or s l,urt 
1·"'t~i:. 1 ti l,,· II jlh " . ""~III"" h~,p :,1 '>Ill' elld :",d a (,'\)11-

1lt'('1.-.r ,,1 tI,(, ",11(", ,\ ,·,,11, '1 i" "111'1,11,·, 1 (or I':IIU'I 
1II') lIl1li".I{, TI"'I'~J[I ":1111", ,,,ljOl,,, .. 1 f"r ,1,·.il~~ 1 ,j,·crL-.l 
"' "uuJJlillga",I"I:u"I',~ 1 ill 11,,,, 1" ,·i li""I.y 11 ... ,·" lIcL 

Physic ;!.1 Le ngth Over· a ll ; :1 i, ... IH!o. 

Mall i01um Diameter : I; b " ... h".~. 

Type 874- MB Couplin g Probe 

,\ ~I" " "" I-J" Irl ~ ,~,. cl, .,.\ .. ,pI!! C iI· 1 ... ,,1 '" c"",,i~ ! i Ilg "r ;1 

I ·~,,"i,,~ I ..... '. ''''''' ''' ',, . "II :t ,'""",,<",,r, 

P hysi C;!. 1 Len gth Over-a ll : ~I, ;",·1 ...... 
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Type 874-lR Radiating line 

Al1,,\\'~ c'>UI'I;Il~ an l:"I~'rr",] wan,,,,,,1"r or helcn) ... 
<I,\'IIC rn"I\ll'I"'~' lIu'!t'r In lit<' 1;(,101.< "';II,ill :1 1'''''';:.1 
~y~I "IIl. { "lI\.~;."I~ (,[ .• I",rl ,·",,~i:oII;I"· 11';110 "IM"';I'~ ill 
'Jl II,'r l 'ond"" l o)" Ih,,' [':on be p"rtially or " " lI lplcli . .'ly 
<'()\' l ',-ed l'y:1 ,'(;lalal,I,· ~I() ... v". 

VSWA: 1'1" .• ,,01, I, '~~ , I,,,,, l.4ll "I 14100 ~ I " , I t'.""~ than ]..1 

:<1 alMJtI .\]". a"') k ...... 11,,111 I.:! '" I1JtKI'\ i c:VI",,,,l(!-. tl",,, 
I. l:! "t !I ~KI .\1", I<',,;,~ ,10"" J.fi al ;;1.10'1 .\l e. lI"d li· .... ~ 
110:'11 1,:1,', at I1JtJII ~] (', 

COA X IAL ELEMENTS 

874 _LR 
874 ... MA 
8 74-M8 

Rodiol ing l in e . ••• , . . . . . 
Ad;uslo b le Cou pling l oo p . 
Coupling P,obo. 

__ --,,~C,,01~ W" ,~I 

.···.······.··. ···.··· 1 
.:" \)Otn"n: ,, 
':0.\)(1.(.1",',:11 

'·'.,XI·",,,,o·,, 

$10.00 
7 ,SO 
5.00 

FOUNDATION ELEMENTS 

Connectors 

,.\ll T n',: 1'1-7 1 (''' II I'' '' 'l''''~ aI'" ~l1pl'li(·,l lll1" . ..;."c,"I,I",1 
lI' il lo ""'"1'1,,\0;, "",,,'wll l," lI!"II"IH:I;"II~. :\" ~1"':";"l l ,)<,h 
:,1'1: , .... ~kd, 

Type 874 ... 8 8asic Connector 

FIJI' lIW 1111 ri;:id . . :'O ... "hm, 'l;r ... ,I;..)"l"Ir;,', ""'Ixbl 
Ii"c~. t'II,,~,~I~ of ;"I".!" :,',,) "U" 'I" ,·<j ,,,(\I<'I,,,·._. insulat ... 
jn" I ... "d. ,· ... I,plln -,:: lilli, alld r<'la;U;II)! ril'i:. F;t~ linc~ 
'II:"]" irvl" ~ ,, ~ 0 .11., \0 ,.;" J.D. I\lhill~. and U,2~-I ~ 
I) ,.,~l. Ti,t, illl"'I' ",,, ,il"" '''1" i" 'v I'e ~,·,',,\\"\.~I ;'<1v "11 
S-:I :! 1"1 '1,,'<1 1".1" il< II ... ",,,I uf 11,f) I"ud . ", ,,I Iloe 
1'0·1 :Ii"i I, I!. di ll! f, 'I' I I", "''''IIIi,,1t ",II i~ t u l>c ~" " PJ,,!<I ; ,,1 ,0 
:' }1\4~ ,)""1', (l.OJ.j" .. w;dt, gn"l"l' f' u l ill II ,,) d.'S· luloi,,:,::, 

Type 874-C Cable Connecter 
V"I" U."f' <'III T r!'~; .... il.A2 I'"lvr.thl'lcm' C:,I,Io,. 

('. ",~;si~ " I 11,,' I,:,~;,' <'ulIl"" 'I(>1" P:Il:\~ l,il'~ juner :",d 
0 '11"1" I"a""il;"n !';""" .<, :' ~" fl ""1'1";-1' {',!Tule, allCl :1 
"II1,IM,r !!lIanl. T I ... tl""n~il;"11 l,il'I·.·., an: 1aloC"l'll ~" as 
\" 11,,,i,,I,,;,, 11,(: :'() ... v l,,,, "I,a1'a<:ll!rist il' i 'III,(.~bru·(: vi 
lin) "0111""""1" atld nol, I,· il,l'!)u:,d ,, 'UI 110" .-llitl!-'::C ill 
liiaIlH""rs, Tl ... "'11,1,· jlll"'l" 1.:0"')'1<'\"" is Iv 1.(; ~"I , I.'md 
Iv ,II!) ;""1'" II""tls;t;nn I,i.·"t', alHI II,l' ,·"hle bra iJ i$ 
:<11: ... 1" .. ~11O II ... 'Hllt'1" 'r:l"~;t;()11 I';""c I.." n illllliuf.: tI,c 
["l"I'ul,'. Th" f ll il!.cl" gll"nl J>l"o\'hl,'~ sl r;,;1I 1',·1;,,( all.) : ~ 
III·ol",·lin'I"'I"l k. 

Till). 

874 .8 
874 -C 
874 ·C 8 

80$;C Co nnec!o r .. , .. 
Co bl. Con n"CIO,.,. 
Coble ConR' .. lor .• . . . 

Type 874 ... C8 Cable Connector 

For 11.<,- l>ll .\1"111.1-:\:1" ,1' T .I·,'l' Itt; -)o; [ . Cahle. 
l'iamc :1.< Ty!'~: $7.1 ... <":, eXl,(,~1 "<lto:r 11":111~;\i.,,, I'il"'" 
lil ~ H_~ I' Cable. 

('",1, 11'",,1. __ --,_ 

. . ........ . .. .. ~,.,~""": 

. . . . . . . . I 
'·\I.\X<: .• II,.>: )< 
"'~I"X I:,,,,,,.:n 

$ 1.2 $ 
2,00 
2.00 

PANEL CONNECTORS 

Type 874 ... P Panel Connector 
F· .. r 11"<'.' on p:",,·I , . Il" ,"' ,',,<b n l ~ Tn'~: 8i .\ .... \:2 

Ctl l ,I, '. I , ~ill!ilnr 1" 11,.., 0',, 1,1(, "" '"11', '1 ,,,,, ,' x<>('pt :, 
paud :111:01'11<1' :llId IIul "1"/' ~llppl ;... .. 1 in pi",·,' (,!, l"uhh,:r 
~\l' '' ''1. TI ,l' 1':11",1 :«]"1'1"1" til~ ll1lu a 1 ~f f: 1) hole in 
l"m,'I~ rr<!l" ~l';" I" I, ' thi,·k ",,,I i~ ,1('si~l1t.'d tv 
"I:'III)! II", "'HI"""I"I" ill all ,l' dc~ircd \!l';l'lIl:l1;ulI. 

Type 874-PC Pan e l Connector with Cop 
f OI" ll.~(· "11 p:lflck :O;;une a~ 1'1"1": Si-\ ... P, with 

,,,ld;1 i"l1 .. I" a "1'1";,,-.:: ... 10; ";.:,...,1 ":op I" ~l,;,'I, Ill,c \;VIII,,'d\!l" 
wl"'n nul in 11"'-'. B"nl' . '",] iii " T\' !' . l fl.i 1-.\2 (,;,,1>10:. 

(l,IjI) T,·p~: ,,;·\ ... 1' 1':11, .. 1 (',m'''' '''''r ""d. ( H i!}/,() T y,'>; 
~ ' ~·I'C I',,,,d (\""",..\"r "I.h (',,1' , 
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COA X I AL ELEMENTS 

Type 874-P8 Pan e l Conne ctor 
:':LlHC :t! '1'1'1'" Ri 1-1'\ ,-s" "p' 

;\:1\',\' T,\'IIO R(:·.'" I' co" ,I,·, 
_ _ T."I" 

114 · P 

r":lr ... ,,, 1 l il~ .\ruw. 
Ty pe 874-PC8 Panel Connector with Cap 
:-"'IIII':l~ Tn',: ,<':il·I'(', ,." .... p, n'"r ,'wi Ii, ... \rnll" 

X,,"\, T\,,,· Ilf; ~-: , '(',,\,1.,. 
/'';r. 

• 74_'8 
1 74.PC 
'74 _PC' 

Pa" • • CD nnutor ..•.....••..••..•••.. 
r" .'XrI:" .. :r.H 
'~'\X~" ' I 'n!:ll 

~··).xo.::.\I·rt;1C 

,,, ,Xl',,,· .. ,; .. 

$2.50 .... , ."" ,."" 
Pone l Co""uto, wit h Cop ••.• ••. ....•....•. 
Pa".1 Co .... ec tor with Cop .....•......... . . 

ADA PTORS 

Type 874- 01 Adaptor to Type N 
l 'lu ~~ lU l<> .\ rlll.' ·· '\a,'Y '1'.' 110; Uli-?l/ U :md ~ifILil~r 

j"d;-I.' I'" <:O IlIlt',·1ur~. 

Type 874-06 Adaptor 
Fil i '1' \'1'1: 1i~X F :'hi,'loI, ~ 1 (' .. !.Il', 

Ty pe 874- 02 Adaptor to Ty pe 274 
:lbko'~ .... ulpul "f :l. ... ~ 'a~bl ~""1Cm !l.,'"ilal,lot at .. 

lJ'.ir ur Ji-iudl 'SI"""cJ l,imJiIl); I"J~I$ (lr I","alla I'lu~ 

Ty pe 874 · 0 7 Ada p tor to Type 774 
Ptll~ inlO IU,y (;cllt'mt Had; .. T n·.,; i H L.: .... "Il~lor. 

~.I'.~"".'-,-- --- _ ___ _ - ('"", II '" ,., -.---
174·01 Adoplor 10 Typ. N ........ ... . . . ........ . '~.'XX' .-.-1: 11 

"",X1""I"." 
...,:"\' ·' .... 1:11 

$4 .50 
$.0 0 ,."" 
S."" 

1 7 4 · Q2 Ad"pIO"O Ge n e rol Radio Type 2 7 4 ...•... ". 
, 74. 06 Ao..plo, 10 Gene, .. ' Rod io Type 27 4 _NF ..• .• . •.. 
' 74 _0 7 Adopto . to 0 ..... 01 Roel io Typ. 774 ••••..••.. .... , .. ,~~. " 

P A T C H CORDS 

Type 874- R20 Patcn Cord 
Fur Iw,ki"!f ~hi"'d , "l '·""II'·'·li ()II ~ . t 'vlI~i.~I ~ or Ihn:c 

( ..... ·1 uf T n'\: 87~·.\2 1',,1\"I·,]'d'·'1I" Cabl,· \~I"uhle 
~1,i,·I,It·, l t ... ill,:, "I"n'l: sfl-i : t ';"I1 ... -ctur .. u, '::I(:h cnd. 

Type 874 -R 21 Palcn Cord 
. -:;lIIilar 1<1 Tn',: /:!i l- H:..'O, 1.,,1 wil h ,;ill~,,,~,,],id.t .. ~1 

,·:.1,1",. 

Type 874-R31 Palcn Cord 
(·"II~i.' ~ .. 1 :0 T'\"I" : 271-:\1-" (',,1,],. I!;<."C P"I!C 2:lSI, 

"it I, "Ill' '1' \ 1"1. SH·IJli .\,ial'lvr. Fvr \:u"II .. ~·ti"l1~ 
l~·\".~·" (~",~bl ~y~II!II' :Uld pill.j:' l·k ~y~lc"', 

Type 874-R32 Palcn Co rd 

( 'un~l~ts fJf :~ T ,' I'I': 1.7 1-XI-" C"]']b, wi ll , :. 'J" ~I·V. 
S7'-ql; .-\,I:\p1ur 0" '''1<: .·",1 :.,,, 1 :1 '1' \'1"1: 27·I-XI) 
:-Iloi..!, Il'J1 1·lu;.: .m ",\! . ,11 ...... F.,r ~I,i.·llo" 1 ,·,'101"'.-(;"11'" 
!M'I'''~'1I :. c'~\\I:ll ~"~1"11l :" ,,1 " I.:.ir .,r' j''''k-I"I' 
loi ",lillK '~."'~ . 

1'/11"_ t ',_/. 11",,(0/ l'riA:~ - --- --- - - - - ----
8 74-R20 I Palch Ca,eI .••••• • • .·",XII , rr.: .. $6.00 
174 . R21 PalCh Co.eI •..•••.. ' ~"X'" ''-·n; .. 5 .$0 
' 74-RJI I Patch Ca.d •••.••.. •.••• '" .• ;.,'.1< I 4 .50 
'74 _RJ2 Porch Cord .•••••.• ,'".:>0. I n.: .. 5 .75 

TYPE 874-A2 POL YETHYLENE CABLE 
Hulk ,·,,1,1,· f"r I"·r"",,,,·,,' vr ;cmill'."flU",wlll 

1!1~I:,II:11i, .,,~ ",,,1 f.,,' Ilmkilllt I ....... .:: 1"'\ 1.'10 c"r.b;.. 
t.:h"r. ,,:ll·l ·i~II'· i1UI~~I:""'l' i.~ '-oIl " t.lIt~ ±~'~. <.;,,1,11: 
i~ d.ItI"k ~3IJ1d,Il"t1 :111<110"." J,;,~ ... II","·lt:flli",,1 tl\·"il,iljl.\". 
\"'111",,1 ""1':1.-11:11 11'" i~ :t! ""i \M.r r,~,1. . \ 110.:111\:111 .... 11 
"I Ion :110: i~ ill .. "L1 2.1; dl, pcr 101 f,'Ct, : .. ,, 1 ;\1. 1000 :l Ie 

1 ~11_ _ _______ _ _ 

"I~'\II III.:. ,II, '''". IUO fwl. C:'",~i~l~ "f :I ~". 1 .. 
~11~m.I,,1 1111 ... ,' ,·,'n.lu<:1,w, ",·,,,0(,:,,,·,1 frum 11." 1\\"10, 
I.,,,i,k,,!. li"t,,~ I "'''PtM'r "10 ... 101 .. 10,' I).:l ll· III) 1' .. ly;:1It.~·­
it:1'" ill~ltbliulI, "",1 "" "uler a::r.l.y 1' l:t~lcX j,,<:ket 
O.3tj,j· VI). 

"ric<' 

874 -A.2 Poly. ,hylc, .. . Cobl • . • . .•.•.•..••.•.••••..• ••.• 
-$~-' -

27 .00 100 'u'" 
" I tL ) •• ,,>:. I ..... f t .• r "., .. , ,.,,·r. 
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COA X IAL ELEMENTS 

TYPE 874-MR MIXER RECTIFIER 
USES: Th!' :\ i ix,·l' H,·,·!i lh·r j;.- 1 1 .~"o!"~ 0 ... fir.~1 d ... h'f:i<.t 
iI" :l lH'kr"d.\',H' il"·'I\I,·r)(·~· ('",n',' rI,'" ;",, 1 p'·l'm il.~ a 
~tamla,..{ '·'IIIlUlllllil·:,'i"II~-I.I'I)(' n·,·(·jvcr or ,. 30-:'11.-: 
wid, .. J,a'''! i-f :llllillitkr '" h" (:II'ploy(,.'(1 as a 01('1 (.:1; 11)1' 

f"r u-lt-! 1I1< ' ''~' 1t'''ll1elll .-. TIl{, 11l):"],.in:<ll1CllC,V si!;Il" i 
"hid, 11 ' :1\' h'''''' :l rro O,/uclLel' hNI\""etl .C~ I alld 5000 :\10.: 
i~ lui.~ed Wi l l , f. ~il(ll,\1 Will ,j 1,,,,,,1 u.~l'illa I (If to I'I"()(lul'e 
~ diIY,·, .... ",·., (n-quem:)" helu\\" I(l 1Il!',l;:a,·.n·II·~. \\"i,i,·h j" 
II",,, 1',., I I" Ille I',·,·,·jv,!l' u,' i -f amplifier. '1' 1,,· l"'IN"dYII­
j'lt.: ~i~z,al "i Il'e 1,,,.,,1 u~cil1alul' IlIlly 1>1,) vI'e uf ils 
)"" 'u'o,.j ,·,,, 

DESCRIPTION: The Tn'l!: 1', I-:\[i{ :\Iix('" H"Cl il icr c.n,· 
1'i.<11< "f :. >!l"'rl e,,,,xi:tl linc WillI :, ::!:){l-.,Iml .... ·,i,·" 
I'e.~i ,"n r :,,"\ " '·I -.\"~t,d ,"'r t iti,'" "·t1l1ill:' 1o·'] ill H I .. \\"­
i'''''~ till"r I,,,,·ill):." (· III .... "tT [re'IU,·I " ·." or 10 :'1[ .... 

fEATURES: TI,i.-; lIli:o..cr. in c"mloill:ll ion w it h !l ["e,,1 
,,~ci ll :\Io l', llI:.l,o·s i( pu~.,.,ij,lc ,.., lISC !l low-fn."lu<;II CY 
,"'cl'i"pr for ,'- I,-f ;Iud II-I,- r 11Ii·"l<Urf'lllt·U( i< " ,'pr " 
ral\ ~I· .. j 50 L" [jUOO mt:I<:I ,:ycll''';, So:,; ,i iagwlIl..,1I 1' :I~tJ 
11 0. 

SPECIFICATIONS 

Operati ng Freq u ency Range: ,-,u to .)lJUO !lie. 
Maxim um Crystal Current: t. ""'. 
Ma~ im u nl Input from Local Osci lla tor : 2 ,. (.It;;. 
Cut-Off Frequency of Output Filter: ·1e) ;\r~. 
Conve rsion Loss at 30-Mc Ou tput: 11"1",,,<1« UI)I'" 
1".'1'\ i"""~Ja,,,'" ,It,d i., "Iw,,,, I:! ,II, "i(l, t.'·I.k,,1 "'''I1",,,,,i­
""'i,,,, ~ n·{ ... i\' (·r~ ",10,'" Iowal o""i!l"'"r f""d,,,,,,·,,,,,1 i~ 
II._,·d. 
Accesso r ies Aeq u i red: T .",·,,1 t>sdll,,', ,r ["r h(lI "" od,,''';III;, 
"1', I'~: I:!O";-.\ "lid T \'1'~: 1 :!!J:I-.\ liuil C ),,·,11,., ur_~ ure re"U!ll­
""·,,,1,,,1. 1'", ~h:n:\l f" ;' (ll<',U"ies "bo"~ the (IIIId,,,,,ell,,,1 
o,;"illal..,,· r"">:" ~ _ h""lloll;C, ~ '\II be u.~< ... !. 1',,1,,1, ,·",.,I s .'IS 
j" dj,·,ued in 'he di"l.:r"", 011 ; " .~ ... 110 "r" )I(·{~J("I fur 
'·U"",·cll""S. H"lId ... " ltI, 0.)[ r~.-I'i ,-<', ur i,1 "',q,liti('r ,1",,,1 ,1 
I~;,I k·:"t ::11 k~, 
Term inals: T,.,·~: .'< 74 f'(~I"i,,1 (''' '" '''~ I ''r". 
Net We ight: (II , "11""" ._. 

874-MR ! Mix er Reclifl ... , . .. . . •... . ...•. _ . .... . • . _ .... , " .,"\' ~:"",:,, S35.00 

f- - • 

" 

, , 

TYPE 874-Z STAND 

1:l'ovidcs linn . ~ UI'p,)n fur I,he J'''rl~ of :l. wilk 
":I"leI,' ..,[ coa~I:\1 ~n'I,,,,,~. C'01'~I~'~ <lr a I,,:av\' 
hl'l>lL~.;, 1;""" with mi.I",,· f."'!, 22-ill.,\' arul S-itwi, 
l'I""s;; rOlI~, amI lloree 1tl!kl'J"~,,1 d:lI11pS. \\"ill n'" ru~1 
ut· '·\It'l',,,I,,. TI,(; H' l"lil:a l re,,1 , ·:tll 1..: u~ ... J t .. h"loIlvn~ 
l uning ~111I ,s. TI'e l'llri7.vUI:t1 n,,1 ".'111 11<1 "I<H'ed 
1,,")(ilUdill:dk or illll'l·elo:"'I.\L~ 1 \\'itlo Ihe \"('1'1;".'11 r,(,,1 
I" !"I"IJddl' ~iIPJl()1'1 \\'l<l're 1I-"I!, I~·d. Two \'''.<1'$ call j", 
u~ ... od \\jlh lI'Ltl 2:?-iuch rod I,,~(\\"o'\:n II,o;:.m to ~UI 'lIul"~ a 
1(>11":; lo..,l'iumLoI,·un of cu""ial 1':llh. Gblllfl$ willlil a 
1";., ' ...... ' of di:ltlh:I"rs .'11111 will I,u ,I 1,, ·tll",,'·I' (WI.) ( '()"~ III 
dili"n'lIl, di:LllIcl('I"~ .. \II\" ,1,·,·il'e,1 "rr"")«:II'!'1I1 ' -:111 I" , 
~el tt].' qllidd.\'. Ib._c c:<lj I,,; s"n.l\l' ~d ,lUII'll Iu (able 101' 
fur 1,, ')'(II:u'el' I " lll "p~. 

Net Weig ht: 51.~ ("-,,,,,ds. 

874_Z Stand 

emf,' lI' .. r'/ 

. •. 1 '''.\ XUl-a.I' I:'' 

I',.; ... · 

Sl:UO 
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STANDARD·SIGNAL GENERATORS 
A ~t" lld ;IIlJ..,..j l!n:ll t!('w'r:tt"r iii 'Ill ",..·ilbt"r r"li· 

lmll<~1 ill 1.,,11\ rn''III<'nc~' ,,.,d "uq>lll \·,,11 "l!". ",. dIll 1 
it fnrni:!iw/I:1Il " ,111 ' 111 ~'1!1l:1 1 " f 1:11""'11 fll~ llh ' II(,Y :011.1 
hr~.w" :,,,,,,li lll.I,,, ~t ... h IWIlI-r :tIo,n; :1,.(' IIR"I fU f H,, (­

ill~ r:" li" r'~1·1\·'·r~. :, ~ .• t:'I1&""I~ ,, ( (;<<1"p"ri""n (" ,' 
r:" l i" fid, l·illh-lI._il\' 1I"':I~II""III<·III~. :illd iI:",u"",II\", ill 
11,,' I:ll, .. r:d .. r~· f"r"II""'''IIl'i1l1! }:::lill. 1';lUtI\\,idlh. i", jsc 
1,-\' ,·1. f "I 'qUo " "'," n·~I'''/I~'·. :111,1 ,,1-1 .... , 1I1''' lwrl i,'';; ... r 
cI,·cln1uil'till'lIlt s. 

'1'1,1.' d .'m,·nll! "f a ,.':llH l:trll -~i"I,:<I IQ'ucr:llt.r arc 
sl"''''11 III 1\1!111'\- I .. \ I.lI lh·,. :WII, liti"r i~ s"nl"lillll'~ 
'Idlh-d ltl I t 'dlll-" illf'i,klll:oI fr"'llIt'IH'Y "" " llIblj"II . 
'I'll!' f(11Ilin-II'CIlIS I,q' t i ,e ,.~('jll,""r' :Ift· Ihnl ir 1,": 
~11Ij,1(', 110:" il h,l\'\,: 1"·'ls"lInl,I.\· ,'''U''':lUI "111\1111 ""cr 
"II.V "lit' ("''1'1<"101:.'' 1·' 11 1).. ... ·. I lon\ Ihe " '''\"I:fvrl1l Xl J.tl)od. 
:,1\.111,:,11111)11 :owl n"i.~ · 1,,, ,dl,b! i"'1 l>\l III'::ligil.Jk:, 

ADJUSTABLE 
FREQUENCY 

OSCILLATOR 

OU TPUT SYSTEMS 

Till.' vull ,,,1 ~.\·"r'· 1II IUU"1 I"· ,1' ''''I!'I .. ,d I .. prodllet.' a 
1;11.,,"11 v"It,,)!C ;.1 rlw " \I I p"r It'rllllll;,I,;, , \1 (1"1." 1111.'11"'11"1' 
1": 1 .. ,.. 50 )' Ie, t''''I~1 ;1"':11 1.'II1I:,I" ' ·~ '''~' '~ ' UIIII' ",k 11 ... ,,1. 
, \ \"" l luwl"r ir" r i""1< '~ II", I'"II " ~' · "I II", " lIel1u"' "r 
inpIII., w!rid, i~ h" I.1 I .. " ""II~I""I ... ·:llihr.olitlu .. ,,,Iut 
I ,y maullal "djl1.~II1"·I'1 ,.f ., ... · jllal.!1 ... "'III'UI 1"1'\'1, '1'1,,' 
"111 1'111 , ,,hn:: ... i~ 111t'11 :utl;" ''''',1 I,y Ihe \"I,!rn".h-r 
ill\l;I":lli'>I\ ""d 111l' nltcH'"'' '''' ",·"III\! .. \ " " " "d iu\! I·' 
T I,':I·,·1ll11 ·S 11n-""I'ln , thc j!"I"'r:rL"r 1':0,,1", rl' l . r~'''''·II''', , 1 
:I .~" v"I1"!.:;I· S" lIre\': 11('1o;lId i," •. ;11 ""ril'~ 11'; 11, - :til 

bUI"',bll(ll" ,("hi~ "'llIi v:. il-UI ,""II :lI!C is I lL.., " 1"'II-('i"l' ll \1 
I'" I,,~l' "f III\' ~;!.:; II ;I I ):,'I".r;lIl)". :llLd IllI' C'IIIII':,["111 
il1lI"'d:lIl<":" ;~ Ihal s..:,'11 I,,"kill!! illl" Ih" ~.'·Sh~1II will, 
Ilh' ICI'I"ill:l11l ,,1 11'1';,,1, lIlt' " .. II,,!.. ... , i.; !1I.>".~ul·<..:d !l1I"n 
cin·\Il1t~J. 1""1' 1"'I _ir' ·' lw'IW.I' )!'·"l·l·a l " r~. II,, : C'IU;­
,·"kll l .,"111"1·.· il"I'",i:tI"'" i .• u" lH. l1.,' 11I:"k H.~ Iv\\' :Vi 
""".iI,I,·, let "Iltl\~ " r I,·.~, 

.\ 1 1,,1\' "",I "",,jilll1l f l""III<''''';''II, wilh a 10-"lull ""1-
PUI illl]l",[",,<,,:,·.;1 i ~ fr"' lu""lly I" ,.-;:; ;!.k I" lII'I!I"e~ II ... 
cIT,-c t "f Ihe 1",,,1 .. ,, ti,,' " " 1]"11 ,'" llaW' "".I t .. ,, ';'~lLl""' 
llc,.1 l 10e ICf]III1l,,1 ,"l1al!~ it- ti,'J "1l\'II·df"<'uit ,·"lta!;:.·, 
I tt 'll'l' C:O.'!{', 11,(' CC)HI·'·I1"1I i"r Ill\: 1"", 1 ,',HI hc ,"-­
II'n ltl;,, ',] hI' ('"lcllbti"":I~ ;mht':lI,'l,111l Fi)!lI rc Z, 

'1'1 ... 1'11", .;" "1' ''11 Ill\' " 1(1111(\ "ult:H!r. :Illil <l Ul]>I'1 
inll"',[,1II" " "f 11M' ",,1.1 .. 11",,,1 It, r"UUI"I"1 d .c ;,!:1'II<":nI\"r 
1" 11"·1 .. ,,,1 d,'p.·,,,I.. "I'"'' II ... i'~ " IU'·III'.I· :"u lul"'" lIn! 
r..J",h.· i '''I'' 'II:o II\~''~ "r j::l·( lt"ral.'r. cal,le. :tlll l luad, 

j."h.IH t: :!. I.",ul 1· ... H:o:;e t ' l. ill ,,,,.ily \1"'o:rlll;nl'<l f ... r :0 

1 ... : .. 1 XL witlr ;\ ~,,,,.r:\l"r ... r ;"'c,,,,,1 "oll"g" /::. " ... 1 
i"IN",,1 11"1.0<.,1;""',, 1. •. 

F""r 1."I,k,, 1 C:I""" HI"(' ... I"mll ill Vi l!llr<' ;,. "lid II,,·;, 
('llan,rtCI'6ti<..::s "re 1"1,"1",,,,1 ill Filwn'-" 

C'"",. I CO'fn..'l:!I"",.I" I .. II..., T\( ·~: ~I:'-( · :-:laI\J~rd­
.";ij::I\;o1 G,·IIt·r:,t.,r ,\1"' 11 II~ 1'·I"!" il1",j •• tl ""il i" "",,,I. 
:Hld I" l ilt" Tn'l, ltJll1 _.\ :-0 1:u1< l:ml-:O:iglll,1 1:1" "'1'''''''' 
11"1\<"11 t he 'I',l'" IUlkl-I'1 ' I\'rm: "ali,," I ' uil a ,,,1 II". 
' I\ " ll lUUU- I ~l -IO-IIl"1l ;-I,,'ri('1< L rnl ;.n' """,j. 

I '"",· II c''' n'~I '''lU l" I" II,,· '!'Yn: ..;(Jfi-I· wl\1."", ,1,,· 
h'"rnim, S;"1l illli! " "11 I" III\' '1\1''': H.KII - .\ 11;11, l llc 
M. ... ;, .~ un it I.uc ";'iI, ,,1 II.c 1.· .. ltl il"'t~'1l UIILI, 

( '''~I ' III i1IlI .• I ,·al.·" II,c '1\1' .,: II ~' I- .\ ,dill "'nui"'l­
Ii"" lIlIil , I,ul lIi l l" 'lll ""' I'i, '" l1u il. II"loil, ' t·""" 1\' i" 
1),. , Tn'!:; 1001_.\ lI' ill" 'll1 "illll' l' u"il . 

\\ lit·" 111I ,· ... I,·"u:oI I .. "d i ~ '·"111 ... ,'1 " .! , 11 ... 1",,,1 ",,"­
H)!C will tliO·, ·r rl" lU Ill\" "1,,',,-,·[r'·"[I. v"II.:lI;.'· "I II ... 
",,01 "I' IllI" ""hI., h." ; Ill '!l tI"!!'" ,1"Ilt'IIt1ill~ "1" ' 11 d u' 
tIl:II!Uillld,' "Uti plw~ ,, ( Ill\' 1":111 ilnl' • .',1:<".,(' . 

. \ L lti).:h fIWt'I'·Il~i,·.~ Ill(' ,.c~idulLl "":tCI""C<,J ill " n" 
~i.~ li\'I' 1111, '11111, 1"1' 1"'('<>1,," ,. 1!;1"('''' I'Il' Ii!!::!' I" illipai l 
il .~ "'·,·ur; .... \· a ,,,1 II .. , 11,'lllr:,I,illllrl<..:I:\H'·1' i \''''''l!uid~~ 
1~·I"\\-(lIH"IT lyP"' i~ IUI'I" ''''''' i.·r:U'lu,.V. TI' I' "y.~ll·I" 
II,,~I jll II,, · '1'1 1'1: 11121-.\ :-01" " d:,,·. I-:-Oi l!n ,.1 (:"'''''':l1" .. , 
" .. .I II"hi,·" i .~ illu .• n "l l·d ill ViJ!rn~·:;. h,, ~ t l ... ,·,,111111'1\'1' 
I:"" ,,,~·\ .. ,I ' ... n ..... II,.., "Ul]llll "r II ... ,,'h'lI11at"f .. "l lh·r 
110:,,, ,, ~n 'l!:j .1,,· i"I"II . TI , i';"}~I"ru I,,,~ II,,· ,,,I,,,,nl,,!!..· 
till" II,,: :II'I'''I''''}' "i Iht' ""1['11 1 I "h:.)!,· :.1 IIII' , .... ·i"r­
,' 111'1 ' l'"ill1 i~ d,·It·rm;".,1 I,y rill' l"ltrowlI'r "Inllt·, :111,1 
;~ lIu;lffC<'tl·c1 !" lilt' It'n~lh "i ,I". ~:,I,k (r"m 11 ,1.' ,,1-
[Cllll:I\ "f I"l'k-,i p I'~'I' rIO I he 1'''1111 HI whirh 1I,t' \"\,11-
:tJ,:" i~ 111l·,,:;un ~ 1. ". J,~' t hl' IM·,i ..... li"n .. r Ihe 1~· "lIlin"_ 
li,.It 111 I I,;.~ 1"';111 . Th~' :O~~I1!""'y "I' 11.(, I·IT."!;I jq. 0 111 1'111 
i' ''I'''Il:iIlCl' i~ .ld " I",;",',] 1..1' II,,~ 1'{'·i~I"r N, ;11"11\.' 1",­
en " .. · it i:s inm,,~ I i:tI<"I,I' 1 ,,,~~~J.,,1 ,,~ tI ... v"lu,,<!I<'r, 
\\"10;..1, ,',.1\ Iw' l'"n .• i.I'1\,,1 " l"·r .. -il11 "."I;I1U~· :" "H'~', 
Thi:. lI tal.l'.~ ,I,,· "I1II" ' t ~."~II'(II ' '' llIi l""I'', ,1 , •• 11t"1 
~h .. I\·11 il1 I·" .... · II. l·il!ul<' ;~ . 1!'''; ~I''r U~:t' Ih.· :01 -
\ ' ·IIII"I .. r l';l'k-lIl' 1 .. (,1' i~" m"I ..!';ujt n·.,i.~I:tI"_~ · 10 I'n~ 
1'1'111 l,il.!h-1\1l1I,!iIIl. II· " '" lI.!iIlJ! \\'''''('~ ill 11,,· <, :rI.I.· \\"h"11 
Ihe I,,[\d i:; .... 1II"1·.~1. 
Voh :I ~"~ I~·'II"'"I.'II 0.5 ,""It :llul2 w .hs :In; illdic;lI. ·t! 

dir(.'CII~· 1,.\' tI .. · " \l lp"1 nlt'''·!'. FUf v"It:U!"" IM·I ,, \\" n." 
\"(.1 1, • iiI' "ULj'1I1 i~ 1i"~1 ",. ! I" n.5 yull :'.< i,nli l':lll,d I, ... 
lh(· meter: ""d Iii I' :tlll' l llI"I"r int!(' .~ . w],il:!. i~ ,\0.1-

It,LIIt: J . :Sd, ,,,, .(ld.· ,lilItl,""I'" "I lour ~n""~ M 1I.""~rIIH'" 
UUlIJlIl ~,I '~\C"" 
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F,,,, LUI .j. :O:;UU""IlI"y ., f ""I.e-I:"w(' :lml \ ""h:!.I-'t' I'h anlC r('ri~r;,' < ()( rhf' rour t~'I~' ,.f I ,~r",in,,,i"n ~ ~I,n",,, i 
T ho ,,·bl i ,·c ,,],:1-.(' r .. blio,, ~hil'" of Ih~· ""h,,:,;'" ,or.' ,,'I! iI ... lu.I .. ,1. "",I ir i~ "-.-11,,, ... ,1 ~1." 1 Z,; ; .. " I"or£> ' ''_;'''''100. 

jU"la!.]", iii ~, ·t at Ihe n.5-,·"It' I'" iUl " II II, ... :lItc'lm :llor 
.!inl. L"w"r ,·" hag.;:, :m~ ,1",-,11 ,,,,tir'''' '''' .Iin'el l,'" un 
I he :.lll'III!:,I"r , li:,I, "'" l"n~ II" ,1,,-·1. :hl I!:! 1" >1 chall~' ''' 1. 
\\I,,'u 111\' 1":1,1 i~ ciI'IIIj.!.·d. 11u- all"hll:. t" f mll"l IN' 
"':\I1flaldi,.,~1 ").(,:1111 '" 11 . ."1 nlll htf d,,' ",'\\ I· "hI. 

,,"Hr IIhm-hij.(h ft' ·'I\l<·"(·k~. tI,;" "\·.~I,·m I!h" '~ m"n' 
;,('("lrnl() ''' It)lItl illdic"ti,.,,~ th: 'll Ih.· ',IO .n· Co ,n'lllOU' 
:~' ·r:\I1).("mcllt with the ,""Ilmd"r :I T II, \) :""''''1:11'',' 
inpUL. 

MODULATION 
For f(let·iv,·r IC~li!\J;, ill ),:,]"1 ir.nl:\ r . .:l r(llll!C of m'ld\]· 

illlion Tl" ·qll<.!TU· .\· I ~ d,·.~irahh). Fror g<"1H'nd ' e!!l ill!!, 
:, ~ in!:k 11\,," ,, \:.1111).( Tr'·'llw"e.\' i;; u:<II:llly s liflici,-ui. 

IUII"'II"I :llI1l'lill1<1e IU"tl"I:I[i"1l a t ,me "r w"n: 
tixIJd rl'<"'III,· ",'i,"~ i~ proyh!.>'] ill !](,Ilt'r:<1 Hadi" 
.-i),!nlll ~·I\I·r:'I" r ". 1"'1"Ininals arc pn'Yid,''] I." ,I('rn, il 
l~IIlIH"'li"l1 1<1 "n ,');1" "11,11 c""lillll"Il~I.I" l'ari,.I.].· 
'''' lire,·, fur muolu]:l1i"l1 "\'CI" " h:",,1 ,.j fr" q''''1I(:i,'~ ' 

TIll' TYl'h 100l-.\ ~1;"lOl:tnl -'''il!-lIal li,·lIt·'·al"r j" 
I~"p:lblo: "f Ix:ill).! ""dub"..:! III' H> 80'4 •• IUi Tn'~; 
MI5-C up h. 100', (" ,""i lh" Tnt: 10'11-.\ Ill' t.o 50%. 
\\'11t.'11 !I 11lIwd-(';r'Cllil uSCil1:lt"T is ;lIup li llide-modll­
):01"" ,Iir. ·ctl~'. so u"e , lc l.'TI '<' "f (n"I1I1·III'.\' lll"dul;l1l1ln 
i~ illc\"ilably 1'1"I''''''IIL 

If tl,e ~if! n,,1 i~ 1Il .... lubtcd III " hulT,·,. :1II1J .liI;"·r 
ill~I ,,:.d or din"'lly in tl ... 1I,.;t·ilbl"r c irCI1i1 , the ilwi· 
,1"111:11 fm i,. n ·<lnc,·d, Fur IlIa1l\' ]","(~·i \·,'r m(,:'Ij;;'lI"~ 

1I"· I1I ~. ;'I<,i.I"1I1,,1 Till is "j n,. l~H'''''' llIenCl', hut fllr 
"Ilwr.l il ";111111 '1 I .. · h.]..,,·;o\ ,·,,- Wh..,r.., it-mUM 1", .·!i' ll­
illal ,·,I . ,,11 l·""·(11:.1 1II .. ,llI);I1"f pl'.vidc:; " " ""c.'I1,'''' 
s" ll1 lin1l. "1'", .. ~udl lIludul:Ilt1 ' 'S ;or, ' :o\":.illl1.I.., : tI,.. 
T\' r ~: Hr1:1-;\ ,\mloliluti l' :\1,"h,I:oIo'r, c;Ij>I.hlc "f ac' 
,'u m"'I~' ,,:tlilJra to ... l. 1,i),:h-t IU:lIi I.\·. " lIlli".(r .... I{\t·l": ~' 
Inu,lubt;oll 111' '" ... n'r ("ml ~O " ~'l'I,'s 1" Jr. ki1"eyel,·.~ 
"\"'1" " II "-f t :Hli!" "f ;) :\Ic \" :!2Q :\k: l,w l 1 he T\I'" 
100[I- PI.; Cryst,,1 Diu(\'- :11, .. 1\1),,101 , which I'n-...h, (. .. ,~ 
:1070 11I",ll1bl;,-, 1I fr<JlI( n I,,;) :lIe :.\ (':uTi,'" Tn''1Ul' lII; iIlS 
1,,·l.wwJI 20 alld loon :Ire. 

T I,,'*l " " ... 1,,1:01.<.,.,. ... ~"" "'I'L III l in, '''I ' ]lll' 1,'rmil1:,1 
,,( II,,· ."lml(brd-~i)':lI,,1 )."·Ul'!""lur. 11"" i.~. locl\\"l'l'1l II,.., 
" 11'·1111:. 1 ... · UIIl I Ihi' 1":111. \\' ith T n'l-: 1000- I't i. II ... 
;.;,.b,I"1I tl,a\ II,,· :,I\'·III1;ll.,r 1'1"";'[,'" 1"'lw' ~" n •• ;;eil­
b",r :,ud "" .. \ul:o''''· ,· ri,·,' liv.·I.\· ,·ll l1Iill:' I"~ i,,..id,·11':II­
(TI~Pl<"ll1',\' 111,,01"1:<1;"". BI~:'u"" l h.· ~i!!":,l is ,,,,,0111-
),,',~I "I" 1,,\\ 1<.",.1. C"l1ll'ar:Oli\", · I~· 1;1110· I""dllblill~ 
1'"\\'\''' i~ I·C'l uirnl. 

'1'1 ... '1\ ,· " 1112: \-,\ i"dli'l .-.,.. " ],IIIT"r ;1111plitkr a nd 
i~ 1!1t',",·r" ,.,· ""1.;,1 ,1,. "f II",oIl1l;otilll1: 1 1iJ(1"·'·-!'·\" I ·I .~il!,,;,I ~. 
\\' il.h litis m"dul:\lw', Ill<' full Dutl' lI ' "r ill!" ~ iJ(II:.1 
go:iler:\ (Qr em' hu m,,,IU);'I()(1. 

Fwom: 5. FUlic lioTl ,,1 di"C!r.~", of t.he Tn'l;: Iv:!I -A I.IU" 
t.", ~.,·~t(>"' _ 
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TYPE lOOl-A STANDARD-SIGNAL GENERATOR 

USE S: T llf' Tn' I-: Iflll l -. \ :-'t:HHhrd-:-'iJ.::n:l1 
I ; , 'Ilf'r:tt_ur \,.; 11 h["II":ll.o)l",\· ill~tr lln)(,lI; ror 'Il:'!? 
in d!'t()rlllini!l ~ til!' p('rt'lll"lll: l lln' 1)1' 1"(o'(-(' iq'l":< 

all lilithe r (' l plipllH'111 at radii) ;lud .~upp.rs(lIli (: 
t'l"I·q \ H'lwi l'.~, !1 .- " l llrd y nlll,.:tnll'liOIl ;In ,I .~ im­
]lli( ,il~' "I' "1H'r:di"H m:d.;l' il sll i lalol(· j"I1" pro­
dlll' \ ion 1,\:.-1 i ll;.!, 1\(,(,;tU,.\, (I t' i(.~ ,.;mall ,.;;w, 10 11" 

\\,piJ,!;i1t , ;111'[ 101" 1)'"\'1'1" '·'"l.'iIUnl llioll. it (':til 

11(' : IIJ:1P1C,il'tlJ' 1 1 .~t ' in li,·It! .-;Ireng lh 1I1(>;\ . ..;ur('· 

IIlt'lil ". 

\\"II('IlII..("d \\'il ll lil(' Tn' I'; lUOO·l'ti ('1'\· . ..;1:11 
1 )iode i'd 01111 1:11 (fl'. t hI' j.!;C'II('l':1t OJ' ,' ;111 1)(' niodu-
1:111!,] :1.\ ,"j, 11" I I"n" 11II'II\'il ' .• rOIl' I I .. ~I ill!-\ H'i('\"il-;iull 
i-I" L';I','lIil ,.: . T II(' '1'\'1'1': 1(l:H-.\ ,\mpl itllde 
.\It,,IIl I:ll ,n·I':lul ,,' 1(.'iI'11 willi Ihisg"lIt'1';tllJl' t.1t 
pI" ,\' il l" :1," 'l ll'a 1 ,-1,\' kUt )\I'll \'a bll'.~ 'If am p li t II! II' 
Ill,)<II1I:l li"!i, f "I'!' f rom j l ll,j,iPnl :III'1H. 

DESCRIPTION: Tl lf" \\"'11[(,,1 u illminHm ,':lhinN 
nr lite TYI'I': 10UI-:\ :'i1: l!lI l>lrd-,~ij.!:JI<IJ ( i c'lll'1'a­
Inr hOII"'I'.~ 1111'1'1' !<f' lw !':lr(' J.!TllIlp." oj' l'in'lIil.-;, 
'I'll", powl'r "lIPldy i~ al Ill(' 1')1). tIll ' ct>J11plelt'I," 
.~It iell t"d radin-I n 'qll l'lIry pur( j"H il l 1 hI! III idd h·, 
:llId 1111' 111,,,llIialj" il al1 l l 1"1111.1'101 .. il'l'lIils :1 1 
11k 1"!lllltiL 

T he 11;\r1.l(~."-tyP(' carrir'r-II'I'qIJC'lt( 'Y oSl'i l la­
lor ':I1\'CI''' 1ll eij.!;bl'. rnllAe:; lite I rl''1HI'Il(:y 
,-;pl'drnm fr"m ;j kt' 10 ,:i(j ".\f,'. TIH" pl ,til "~ III' 
t.lH' main lllliing capaC'itor :ll'f" .~ hnpcd In g in' 
;1 IO).!:1lri lltmil' I'llri:lli()ll of fl'l."ll1t' l lt 'Y Willi 
<l1 1j.l:ll ioll' ml'l tj'l ll. 'rlle )ll'('('i ,~ il ill Ill' f reqIH'IH',I' 
,,; ( ' l lin~,IfH ' rl, rurc, i:-; ('tJJht:lI1l. a nd t l)(' \'('l'ni('1' 
di;ti i.-; l',tiilll':,led tl i n.J,:l lr i ll jJCI'(:C' I1 I:1V;P frc­
qllCnc~' int l'omen lS. 

A ]Iuncr amplifi(:r is 11.-;\:d bet \\'Cl'1l t he 
o~'wi ll alC)r :llll i thl' 1'lw-impl"(;, Il I'C OIllPII !. cir­
cllito;, The amplifier i .~ gTid mod lllnH'.r tn 
p l'tlv itie ulIl plil.\ld e I1\odtlkililill t'r"llt II t il S O 

])('1'('('1} 1, LI" I.~(' 1'1 II I pi i 11 ~ Ilt'tl\'f'1' 1l Ill(' 'hl'i l hI I t II' 
tlnd I he :lmplili!'!' mill imi7.(,"; il1cidf'IlI:l i 11'1'­
ql tP1W,\' modlll:l llll1\, Til l' ;ll l plIll:II<11' "'Y'''l l 'll\ 
:1 nd 1 he> m Il PilI m014' I' an' 1:011 pll'tI till hI' :1111 pli­
ti.,!' throll;:;h II I,i).!,'h-p:'" ,; til(l'!', wllielt 1',~dll "I'.~ 
Vt litlljJ;t'5 Ill' Ihe nl0tiu l:l l.ion frCljll l' ll cy ill 1,11t' 
01l1jJ lll. 

TIt~, "lllPIII \'ullag;i' i" d c, 1t:l'llli lll'd 11.1' "',,1:11,­
li ,~hin!4:~ li",'<.1 f':\ITil'I' leI' .. ] ai, lltl' :(LI (,Ulla,l . ,r 

input il.nd by ,,;(~ ~ l , ill~ t.wo al.l.ulllla,lO I' t:ulllrlll.~ , 
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Thc carrier 11','1'1 i~ .<;(·1 h.v : \djll:'\tin~ (he p ifl.tl' 
"uppl.,· " {Jlta:!(' til" the o .-;e illatlfl· alld is indi­
(·:tll,d 1)\' :1 "al'lII ltH-IUI,p l'ollol lll 'I PI' :U tilt: 
Ill telillalUl' inpu t. The :Htonuall)r s.n,[eIH 
nm~i"'l" I ,f:1 c ' 11 11 i 11111 >I ,,,I.Y :((Ij It"'l a Ille L- liet In 11'1-.: 
('0111)"01111>,1 1,~' Iht· ""Ipul dinl :111, 1 i\ dC',·;"l,· 
ladd f> r - IWI \\" o r k :II I Cll1l:1 I 01". 

T II(' Il\CIII llb l iOIl t:in' ll i l ~ ilwlud .. :, .. Hlll-t:I'I"I . · 
H-C o;<,·il!a lor fO I" inlc~ l" nal 1ll 00h!!alil'l l :H;d :1 

J.!;Nlll:.Lll il lll l I ' I'Y:-:I:,I 1"l" 'l ifil'r II I Iklf'rmi n l' 
mo,\ulalil,n ]w]""(·I'IlI:I/!'·. 1'(, I"I"I'II[;lgl' 1II111111l:i­

lilm i.""' 1"!':l d (UI tIll' ;<ame 1):111('1 lll( )\(,)" ,11;lt 
illd k:lll'S lhl' " :I I"I"; f' I' UII IPIlI lnl"l'!. 

SIGNAL GENERATORS 

FEATURES: .,. OlllPlil 1;:,ll le ICn llinlilillll (' :111 
11(' rpnl o\"cd rOi' m:llt: llill!! ill\ (1 :1 .-,O-lllltn 

sY·"lc·m. 
+- V('I".'" In\\" l"l' . .,: iiltlal o u tput alit I .-;lr:IY field .. 
+- .\periodie nUlpUI :unplifie r :tl"(\;d . ..: :-:id l' hand 
c Ulling amI rnilli!lliz("' ~ 1"i.!:wlil)ll "r :t111'1I1I:l lOr 
:"if'! I in:.:: 0(" IO:ld Oil t.:a l'ril'r fr( ''lllI' IU·.'"". 
... Ilij.(h :..;\ahility :111,] 10\\' drift :Il""l' a.s.sll!{'d l,y 
higlt -qunlity I'Ompnllt'tlt. .. , II I\\' P()\\"i"t" ('(,"­
;<llmplioll. :llld ~ 1 ;lhilizL'd 1'01\"(' 1" .su ppl.'''' 
+- :-iimplit·i l .\· of ,le . ..:i J.(1l ,(11,1 (:'I Il.." II"I,,·, ill ll has 
l' e'; ll11('(1 in ;In 1lIlU;-<II:llIv .~lllrd v in ~I ("II11H'llt Ilf 

.-; rn"ll ~iz('. jO\\' 1\"l'i ~lt l. · :llId I";l).!; lire . 

SPECIFICATIONS 

Carrier· Frequency Range: 5 kiln<·.,·d o;- s 1.0 .')0 !lW~'" 
I:.\"d~~ " ' '''"",<1 in ci.:lo t ,li,,·N.-rc,",, \illr,: r;,"I......,S :1.-; iolt"w,; 
.5 Iv 15 k(·. l.~ 10 ..-,() k,· .. ; \1 In t.'il! k.· . ",II to ;;tliJ kc. II . . '> v> 
1..;; :\1 1:. 1..'; to'::' .\1f: . :",!() 1;; .\!c .. and 1.5 tv :;1) :>ole ·. 
Freque ncy Calibration: 1.."~'Hillu"k "I> tu I: • . \1" . 
tlCl,,",r""1l ",ligh.I.,· fro,,, 11 ,0 IOJ!.",·il h'ui" ~""I" :., hid,er 
f=IUe,,'·i,·.~ . . I '·'·un .... '·. ± I ,.;. 
Incrementa l· Frequency Dial: 1"" " l"('''(-~' ;",·,·,· " ... ,,1 

i~ U.I'; I ~'r ,li,,1 ' Ii'· i~i"". "I frt"(lh'''' 'i,"~ "I' In I:, .\k. 
Frequency Stabi lity: \\''''''''' 11 ' drift i~ .,f Ihe '.11"01", " f 
Il. 2.:>rf .. 11 ;,lf II,c "",,,i,,,,,"\ d,·ifl i ~ , .. ;<,;1, •• <1 ii, II:,! I " ,u r~ .. 
Ou tput Voltage Range: Oll(- u ·,.j ... ·"it ,,,,I l,u t VUlT"!!;' 
nt I.h(, ."I1 " "'lIalvr j, ... k is ~ol\limHl1"I.,· '1t IjU~l"hl", fr":11 
0 .. 1 mic",..w,)11 10 :!(.) ",illi\"ull .~. Wit l, "'''II''lt ,·" hl(· r.."." ,j. 
1II1H'I1 at i>olt. Imd~. " "I J"" ,",,1 ' ''\1:(.' i ~ c""'li"""' I ~I.' · :\(lju,..~­
:lble f,'",,, UJI::; ,,,kr,,,·.:.11 (I) !!II) ,,,;lIi,",IIL~. OJ>(.'II-I ·i'·~lI i l. 

nUlp,, ' ,·"It :.!!!. tI, Lilt·"! , 'OLT;': ) ' ~"f'1 j:"'k is "",,,,,,n·d 
( 1i~" II ., h.' Ihc· .,1111'11 ' " ,,· I.er "",.I i . "! "" I I~ ii II", "" 'I,'r 
is ,,",'I (I. Iloc· r,.r~ !"(',, (~~ ,na,k. Tloi~ v"ltaJ!<> i~ ,tv" il"hl., "I> 

, 0 al 1",0-1 I.~ .\to·. 
Output Impedance: Olltl)(ll imp,'Ih", .... ,,1. I hu ,<1 1"11 1[­
:oIl>!" j: .... k i._ III "!",, .~ (.'>II •• hn,.-; wl\(,11 I I,,' ""rie~ .,nil i ~ "."<:.'(1) 

r~rrJlI f",. Ih, ' hi:;::h(·~t " "']Jill p"..ilioll of thl! :llI,·"",,'or. 
whem i. i .. :,n (ljn"s. 

OUtpUt illll)4l(I:",,'" lit tl", I'lld of the ten"i""I(''I1 "ahle 
;~ 2:; nl l "'~. O 'ltjmt bll lJlJ<bll'..:'" "I 11.f' 2 \ ·U I.T:; I" ,,,el 
j,wk j. "1".,,,, :'IfNI . ,l",,~. 

. \ " ""' pilI il1'IH~Ja",·(: "i ,,"e "I.", (wilh ""{Pll t "'III"ge 
rcdll , ·~'1 11M) ") , ..... 11 I,,· .II'I"'",~J wilh II,e T I" ": I(M~I-I':I 
V..,I1"l-:e Vi"i,h·r." .• 1"11.]:,,.01 ( Ill 1':·\ h· .• 1 i,,,pc>!:""'" w;Lh 
11,.., T n',: l1M~I.. I' ·1 \)",,"n.l" . \ 11'('1"1:', :tlld " k"",,"11 i",·lnr­
lioll fi(-Id f", 1<',..1 1111;1 ",,1' n·.·.·;,·.·!"" \\";1 It , iHl "1"1'1"1\ "K~)·I'II) 
T('.~ L'~)p. 
Accuracy of Output Voltilges: .-\t rr""[(le lt"ic~ lido\\" 
111 :>Ol~. "·It~,, ,Ioe .,ml)\l1 di"I;. • .. 1l:.1 ",1)00,," IlIll ,;c"lc ur 
"I. ,,1"-11 11 " 1<..,.1..,,,110 1,,11 St·:II~. [he um plll ,·,,It;U£(' ;.' ~vr­
rl"'l11- i",li<"lll l1<! I" :=( I ~' ; + 11.[ II,· \. With II ... n"l plil 

di~1 : ... " iu lhe '"i, l_sh,l" ""g;',I> .. ,I". ,·t·r,>r '''''.' ' 1>(, t;r<'''''' ' ' 
or ~I"" ll('r h,' -I" ; . . 1' f ... ~ l lI<,I< .·i, ·. :01",,'" iI) .\1 (', ", 10 ,·" 11'1' 
Vllli;,, 1 ,[iu1'i< ·~I ,II " ),,,' 11 fu ll ~,· ... I". II,e ('U' plI! ""h:"<,, 
i~ ,·.)n,,,·I!.,· ;,,, Ii,'" " ,. 1 I.> "" ''''' ' 'Ir!'''~' "r :r-( I I I"~, + IJ .:\ 1'\' .' 
:"',] Ih" (1((""" ""') h,. ,,~ '''",,'' !I ~ I !I' cl"'J.:<:r Or :i"",llcr 
"I olit<!r <lIlIi'"1 "i,d ><f"rill~. 

Th", "~~IIr:"'~' ')/ lloc open-l'i,·~"jl ')1[11''11 n,lt:le<' "'I. Ihe 
2 \·(J!.T:' 1,,,,,,·1 j, ... k i~ ::bl', 'IP , ,) I:, ",,..I:::I,,.,·.·lc<. 
Amplitud e Modulation; A<!ju .• ,,,hle fr' " " ~"rn I .. ~(\";" 
:>o1 ... \lI I" I;U" IW'''''('''I''<l:'' I" j, ,,!i,,,.,,·, J .", II,p 1'",,,.) ,,,,.., .. , 
n"d ;~ a""un'tc \\";I"ill +.11"- ;" •• r II,,· i''' !i r''I~,1 ,""lit . ·. 
wil" a 1".> .... _il,l~ "d,li!;"",,1 ern'" nr zr-; i" "".IIlI" li ." , I,·,' ''!. 

T h,' j"I " ro",1 t""dlll"!i",, i'NI'''·'''·.' · ;~ ·lI kl ,·.\".·1\"', ,1=·;"0' 
T "(> ".xl, ·,.",,1 ,,,.,,JlIl,l(i,,,, ,"I""""I""i~li" i . ., ' k, ~ wit hi" 

IOOl- A I Standard-Signal Ge nerator . 

+. I , I","ihd frow :!,) ".,·d",~ to 1[, kil", ... , .. ,·I ...... To !'rn,"idc 
-':11 ' . ,,,,,'[ ,,Lui,,,,. 1"(' <:.,I"'tu:oI ,,,,din u~"ill"I"" " "'" 
-'l,ppl.,· I:! ,· "lt~ i"lll" !1II11I·"I"" """I (:a. ,,,ill;\\" .. "I~) • 
Incidental Frequency MOdu lation: .\1 ""' ~ :" "pli­
..",I,· "")l illl"I; ("'. II,,· i". ·i,I,·"w.1 f"'~ I '''·'''·.' ,,,,,,1,,1 ... 1;.,,, 
'""f,ri,·. ir"'" ,,1"'"1. III I" IIKI I ... 'I"I ~ I "'r ",illi"" ""('r ,",,·h 
~"TI"i(' r-fr .... !\"·,,,·., .. r'"IJ':''' "~ ,.,,l" r"T II", IIil;(h,·,..1 fT<'< IIl""P..\" 
" ' ''!!'' (I:", 10:",11 .\1,·) "'I",r", il ""'.''' 1.., Ihree Ii,,,..,,;,,,; I(T(,III· • 
. "\1 I" W" T ", .. .tub, i .. " l"·n·c·m"i-.. ·.'. f"·<I'I<' I1;·.,' ""·'>!lIbli')1l 
i" "I'p,.)~i l "ald.\"" l"""I">rli,,,,:d 10 ' '' Od llb~i ,," 1"·,·, ·,..,, I. :OI(\:. 

1-", ,, "1.;,) i , ·"ti "lI ~ wi" ',.,, j" "id~"I:; 1 fn· 'I ' '' ·'''·.'· " " ~ ! Il"" 
tioll lI)1t~1 he ,·cT .. ,·I"w. II", ",;<.· ... f 110,,'1'1"1'.: 11l:!:l · , .\ ,,,,,Ii· 
Imlc .\I oo lllla , o r tl'''!!!' 1;11, ) ,I, tI,,, "1"1'1" : U ~I(I .. I'(\ I "'." ... ):11 
J)i,~ I(> :>O[ uo.\"I,,,,,,· (1"' 1(" 1:1:1) i. r<~ ·""11,{('"dlo; l. 
Carrier Distortion: I)f tIl(· uroJ ~r .,r 1/ ;., . ,,' "II P"" " I" 110" 
10'\"('.<' <:111;:< '. ",1"'1"" il. '''''.'' i",·r,·,,"" 1(\ I:!' r "I ii k~ . 
Envelope Distortion: .·\ IWl ,, 1 tl0~ "I o,;(tr; '""pli )IIde 
""·"",,,,11''''. 
Noise Leve!: 4 '''''''i"r .... ;~ 1"",,1 ""rI"".~I)(",d~ to :d,,,,,I. 
().I ' (, """I"lali"". 
Leakage: .-;I~".' · ,;,.I,ls ,II I .\1" "r" .. ;ul'~ta"l i" ll., · I ,,,,~ .1",,, 
Oll~ ",i"ro" olt I">' '''cl'''T t wo iN'1 ftn,,, II", I!"",·rnl",. . 
Terminals; Tn'~; .-':i l Co .. ,,;,,1 T"","i""I ~ ,,,~. l.r",· i.Io .. .[ 
fur II", "I'()llU"\Uf (' lltl .nl :, t,,1 ['Jr 11,i' l'I'I "I !l lIt :!-v.\ll "' II· 
I-'Ill . 

Power Supply: 10.; '" I"!.'i (nr 2111 I" :.! .. ;(I) ,·"It ·. '111 I" 
HI) '".' .. ,..,.,.. p.", .•. ,. inplll ;, ""pr{,~in","-l.'· /;b \\",,11 .~ " I. l iS 
\·.)II~ . 
Tubes: S"I>I'lk .. d with II ,,~ ;".';lrllllt(" tl.. 

1-1\( '·; l - ii " :\_4:"I" 
I -.ILI! :!-III':; \· ltll):; 
1-\l.-\I...5 1 -'~:--:7 ·t: T 

Accessories Supplied: ' ]"\'1',: fli [·HJI :q.,.,t. (·.,,,~ i,, 1 

vahl .· .. Tn'~; loon. 1'1 :;II-Ohon T.'r",i""li"" I'"". "l" 1' · ~. 
11 1f"). !':! 411-0h". S;,,·i.· .• P "it . T n'~; ,,; '_'!~ "d"I""'" 
T\"I'~; TO-I·' \dj."IIIH'nl "1"",,1 (~~"I"<·d in ,·"I,i"'·1 ' .. T I ,'0: 
:!i-l- :\I B PI"g. "'pat'! fn."'<·'. :",01 " p'",','r , ......... 1. 
Other Accessories Available: :>l" ,,1 ~nIIPli",1 I,UI :"·,,i l_ 
\1\010 · ,," ,·,r. if'r ",,.e 110" "]' 1'1": IIIIM}- J':i ' ·" It : ... ~~ n i\·i, I,·I. ,Iou 
T n'l": IlIilU. I'·1 ::='I,md""d D""I"'.\· .\ "1 .... ",, . 1100:- T\"I · ~: 
IIICM)..I'I !I T (>.<I L.)v". I t." Tn'.: 1II:!:'_.\ .\"I"li'1I>1" ~rntll[-
1"lOr. "",I II,,) Tn',: lotlU_I't;, ;r~"I,,1 0 ,.,,1,. .\l. ~IIII,,'.'r. 

Mount ing: The i ll.~lrll"'''''' I~ n· ... "',,,"),~IIJ,, '"' "h, ,,,i,,,,,,, 
1'''11'') li"'.· h ... J ;11 hla.·k '·r,wkl,· I:W'I"M "",] """In",d ill 
:\11 ,.I,t",i",t", ,·"I';'''>L wi.l, " hJ,. .. k 'nj"kl" '; .. i~h. T h.' 
... "I,i"el ; .. "r,,,·i. !,·.1 \\" i. I, ""'T.d"o: h""dlt" .. \ r'·""~",·d 
'·""''1",nu'';1)1 b 1,,,,11 ;,,1'. ,lot· '''I' ()f 110,· .. "hi",", (nr <I.or· 
iUI( "I" .... ~"''' ' ''~. 
Dimensio ns: ( lI ('il!iu ) I·I}!; ~ (witlth ) :!1I.!4 .x (tl"p~h) 
1t1;!.1 r, inr-"l!-.'. c\\""r .. "II. 
Net Weight: ;;.\ p()u,,,l ~. 

$675.00 
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SIGNAL GENERATORS 

TYPE 805-C STANDARD-SIGNAL GENERATOR 
USES : -ri m '1' \'1'1-: S05-C :-i1 : IIl ( LIl'd-:-;i~nnl (;(-11-
e!'1-llOI' i.~ , h~.~i~l!t'd prim,ll'i l,\' ~)" :1 pml·i.~ion 
1:11>01':11.01'," illSI n111H'nl rOIl" rapid and :HTllr,l.h \ 

1,(:I:ltillJ,!; or nullo 1'I·(·('i\·pr.~. Be":, " "'(' of it.~ 
:u;,:ur:u'y. widf' frr'qlU'lW,\' 1·:H1~(·. and hi,d'i 
vol t a).!;t' 'flll.pni. i I i.~;, nIIH:,I,Il' ill:-:I nlltll'llI f,.1' 
lahor,d ol'i,,,,,, 1't1~aw:d in n's('an'h :tud d l',.:i),!!l 

on I':l!lio 1'1'1'4';\'(' 1''' and ali i,· ,) :lppanllll>l, whi lr­
jIll ';])('I ·d :llId "il llpli, ·it~· of " I)I'I'*l tioll mak,· il 
wt'li a.d:I.pII'd to pnlllll(-1iOll (('..;liu)!. 

11 , :;111 \IC :Hbp1.l,d for In<lin)! !t'II'\';",i,)1! i-f 
('in'lIits 1.\' llw Il:<,' o f a TYPE IOlHJ-l'n Cn·.~I :d 
lJiod,! ,\ [;,<1111:1101". . 

Fllr 111C:IS111'('tnl'llls fir t.Jw Il i),!;i,.,,.;( 1'l'e(>i.~ill1l, 
iI, {:an lu' 1I.~f'd II'il ll Ih. , Tn'I': 1 ()2:~- , \ .\mpli­
tucie .\ I od ll l:ilol" III prol\' idp alTnrately kn,,\\'11 
\ ·n ltu.' .~ .,f HIllI, liltl. !t' i"nl,. !\l bl i,.n lI"ill1 pr;H'li­
(·all.\' lIll' 1('1 ('(:1:1 h!1' illl'iIIf'1I t :11 i"rc( pICIW~' !1\ot!u­
l:e I in 11. 

DESCRIPTION: Fll1\1"l ion,( II." l.his i ll .~1 nt llH" ll! 
l'o n:<i;;l.~ "f / 1) :. (':Ll'I"ic-r- i" r(·qll(:'JlI·.'· ""'l·illalo!". 
~2 ) II lI11wd l·adio-frcqw·IH·.\· :lInplilil'l" . l :l l :1 
ro."'l i.~ti \·(' IHl1 plll :11f('IIII:dor :lnd :t \"<1111111'1('1' 

1.0 1"1,:,,1 IIII' 1I1I1·1IIll 11'\"('1. {·I ) ;1 11l11t!u!:tti ng 
o:-ic illalor \ lOll 1·.n:ll:': :tud [UOIl ".\TI('~ ) wilh 
a \"\,IWlf'I('1' flU" 1"(':I,lio;:; pC·I·('1' 1I1a.~(· In'HlllJ:t­
l.inn. :Ill:! 1.-, 1 a \\'('Il-rq.(ul"led !IoII·t'r ,.;upp]y. 

' J'Ill' IlSl·ilbllll" :llld :llllj ll ilic'r a."'l."'l(·IIlI.li(·~ an' 

"il"llllI]J\' 1lll'lIlil"al in 1'"II:<lnll·li' !lI. :,1111 III(' 
(:oi l S\I·ill·hi ll!! :t.~~I.'lI'hlil"~. a .~ 11'(,11 :t."'lllll' IlIlling 
(;:t]l;ll·ilor.~ . :In' ~:lIl)!;(',1 :IIIIJ Ill"in'lI frlllll ('0111-
111I1ll 1';(111,11 '111111"111,,'. :','\'(' ]1 1·'l i l.~ ('<l"I'riJlj! Ihe 
i"n :I]IWIIl".1' f;lll!!" i"rolill Iii I,, · It> :(1) .'lit- :11"\' 

(;;l lTie, I , II! n .~ I'I'·(·lllr,li .~ ,· ill 1';11·11 :t~"I:rtlllh" .\11 
eighth ('"il po"il i,," is :d",o prll\·ide" .. ~~ thai 

lin ex l.1":l ..;ct or ClIi l>; nlll.'· l it' ill"l.;illl,d if d,·­
.~ired. T lic di . .,;c.o; :1I'e driq'll from :l p:I !ld knoh 
l .hl"l1I~h a .l!e ar mel'hallism. which :l1.~o 1,I'in /!" 
iulu 11:1111'1 "ie\\' 11 fn ~ qt1I'lIl'y range idc nlilic'n­
l i oll 1.li:ll .. \s ('adl I:oil j" l""I:tll'd illlo 1)(1 .... 1-
tioll . it i" COllllel'l I'C I i 111 1"1 (·in·1I ill hl"\)II~1t :: ill"l'r­
("\'~1"Iaid (:OHt:U·t hlade". whi("h linnl.\' cn!!::tJ.!."l· 
::<i l"(,1" all".\· 11I'1I...;lie" . 11lOllllic'c l c' ll 111I~ I llning 
,·np:l("il l ll". The> l:o)lllal'l~ aI"(' m'Ill!lI.p.(1 011 
Pol.\·slyn'Ill' ."'l ll"ip.~ . ill~lIl"i1JJ.!." [1I,11i Iu\\" ('<IIJad-
1·:llll·(· :1111 J I( II\" II il'II'I" I"il" \, '''.'''('.~. 

"]')11,.' 1I):l ill tllnin)!; 1·:lI}H I· il (or.~ a n ' ('XI '{'llti'ltl­
ally ru~~'d. ulilizing lill' 1':1;,<1 !J'alll(' I~'pc of 
n Ul",lrti clioll, wit h [I:11I.1)(':ll"ill,1.( .~I1 ]lI'IIt"j" fOr 
ilw rowr. TIll" plaH'.~ :11"1' "iI:qJ{'d 1<1 .u:i\·1' n 
1'1g;:lrillllllk \"ar ial ion II " In'( IIII'II(':' witl . ,1 11:.:11-
!HI' 1"I11:11ill1l. TIll' 111"0 ":lP;\l'illlr" al"I' 111'i\"("lI 
li1 r, nlgh ;1 St!' Ili g:'~:l l'''-. \\'hidl :.1. ..... 0 drive the 
din'(·I~ I"tl'ldillJ! fl"t"PlI'lll'y tli:tI. 

T Ie(, OUl plll "~"I{'1\1 rnl1>;i.~ls <If :I \ ' :11"1111111-

lull(' \·o l lm('H'r. a 1'f'"i.~li\·f' al11'11I1;1101" 111"1-
work, :1 :l-fooL , 'I-(lhm ()IlIpllt ('ali iI'. :Ind :\ 
1('l"lllillHti ll g" unil. Thi.~ IIl1il tPl"II 1illal(! .... tile 

I',dllt' ill it.~ 1· II:1I";l tl.(' I·i ~lil· impl'd:rn" l" II P)"()­
\·id('s. ill a d d it ion ltl til( ' 1ll!l"11l:t1 0111]1111 tit. 
;)7 .. -, Ilhm". ()1llPll l.~ 1"1'1111(·,·(1 h.\· f:I(·ltlr.~ 1)1' 10 

allil 1\)0. \\·illl (·OITI'SIJllIu!in.t.:: OUlplll illl­
lX'ti:W('(':> 1)[ T. I alld 0.7.101i1l1:'> .. \ .~ I:11,, !a rd 
hro:lJ II" :I"-l hand dummy llnlt·1111a. OUlpUI is 
:d~o pl·ol'idf'd . 

FEA TU RES: -it> 1 hll pili \'" l lllll'l (' (" illt!i l':! It'S \'1111-
lIgl ~ at. t;lId 1)1' pr'JIH' I"I.\· 11"rmin:I I"d (':\1,11'. 
-it> Ibdio·rrequt'IlCY 1(':lk:l:';:c :1Ilt! :-itr;l." field,; 
arc lUI\". 
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".. T\1llcd amplifier mlllllIHZC:-; rc;)ct;o l1 of uut­
Plli ,·irell;! "II , ':n"l"lpr fn·q\lcnc.,·, 

'I>- TlIIH,d "irl'uil is !Jca\·ily damped t,o prevent 
!<irle-huml elip ping. 

SIGNAL GENERATORS 

~ T:lko-up springs mi uimizC! b:wklash in gear 
tr{1i n~ . 
~ Hcv,:uialp<\ power supply (, limi n:ltc.-; 1 he 
efTct"l:-J. of linc-\'ohaW' flll('III:lli"ll :-< I)\'e r :t 
rnnv,:e flf !Il:, to 12;j (o r 210 to 2.-)0) volts. 

SPECIFICATIONS 

Ca rr ier Frequency Range: !r, kil<"·.\·,-\",, In ;",(1 '''''1,(''­
('.' "I ... , . ,'(". ,." " Ii" ._('\','11 .1 i "", 'I · r,·,,, Ii "l! ,." "II:~". "" f' ,11.,,,',<: 
Ii; lu:)ll k.,. ,i{l I" IIi() k.·. l!~1 (0) f,on k\·. I)..') 1<) I.Ii ~ I c, 

I.'; I t) .,),1 ) ~I ,·. :,.11 1" 1l; "'I,'. Iii ,J) ,; (1 :I I,·. ,\ Sl",r~ n , ,,..:,, 
1,.,.,;li"" i. 1"'"";,1,,.-1 .<1) t l"u " ~I'~ ... ~"I!'<ll of ~""'il ~ c:,,' I ... , 
i "sl all~ J if oI,'~ir, ... 1. 
Frequency Calibration: 1-:" .. 1, r:o "I'C i.~ olin'N rctlflitu:: 
11> "" ,u·"'Il·a~." ,,( ±I', oi II,,, i"d,, ·:>I .. '<.1 fn'quc"e.'· . 
Frequency Drift: \1" t I':n'''t~I' 110"" ± U.I' 0 V" ""." 
fn'lueu.'Y """"t' fur n 1 ..:;, -i,~1 "f 5 Io(>ur~' '-'"tH j,,,,,,u~ 
VI!(:ml iQn. 
Incromental Frequ e ncy Dia l: .\. ~1!\""'''''li"" n'rni"r 
<iri,'c . lj:01 i~ 1'",,,';<1,,,1. 10," ,,, ,.,,,,. "r Il'hi<-h rr'~I''''''(T 

i"""", 'lt"'t ~ ""' ~" ,,,II ,,~II.I)I" ; ' " '''.'' 1,,, " hl" i"e(]. 
Dutput Voltage Ra n ge: ('Q"';tlIlO,,~ I,,' "tlj" suol,l,· i rma 
IJ.I ,,,j,·,.,,,·,,11 II):! ,·"It .,. TIl\' v"t.put w.h:'1(1l (fli th" ll'r,,,j. 
"~Ii"n "f 11.0:: it,·"hm ""'1',,1 ""hit') is j",li,..nlcd h." :111""..,1 

""""r :1",1 """""'p" j"t ",,,II;I.li,'r. 
Ou tpu t System: 'l'h,' ""lJ'U! il"P'"!;'"",, ,,~ the I'""e l 
j"d, i" ,;. "I" ",.. r ... ,i~",·c. ,\ ,5...,1"" VU llIUI ,·"101,,;,, P"'" 
dllrul. L"1(O::II"'r ",ilh " I"T",i":,I,"" ",,;1 rlonl f"r"i~h~·~ 
co"s t'I"1 "'''1'''' ,,,,1-"-,,1,,,,, ..... "f :17,;3 , i.l. ""d !J.7t, 01"",;. 
Th ... ,·"IiI"·"ri,,, . oi tI .c I""''"'' w,lln""c'r.,,,ul,iv1i,,r ,.",,,­
hi"" li" " i~ ill WI'''' .' <of 'hc ""I\l"1 ,·"II"lo;c ''''r'',,-~ Ihe 
:1,.;>-\.1"" ''''LpUI . WI,.." ll .. , 7.1· ",,,I o. ' 5-"I,m I,.., .• "i (),,~ 
"r~ Ih''''l. ,I ,,· j",li,·" !,,d ""t]H1t ,,»11 :111:<) ",,,->1 be di"i,\<,<1 
t..,. III "".I IIMJ. re~ I"·f·li\'(·I.'·" \ ~1"" d,U'\1 d,,,,,,,,y.,,"lc" ",, 
<>(llpul j ~ " I"" :"'"ilal>l" 11'11", Icru,j":,ti,,u U,,;1. 
Output Voltage Accuracy: F ..... ,OJull;pii('I' ."" t1 i "l:;~ 
Iwlo\\' I \"I,l t ,.ha ",,,,,i,,,,,, ,, ,'rrur i" 01llllUI ,·.)ll:u:,e i.~ ,10<) 
SU '" vf Ihe :'lh.'ll"'"UT ",,, I "o\t'"clcr en"r~ l'i'I~~1 iwl,,\\'. 
Ma)(im u m Voltmeter Error: ±~( Q..,f i",I;"", .. ,1 " ·:,,Ii,,!! 
"I> (0. :2:'. '''''1'::'''.' '·h~~ . . \1 ..... ,·(' :!:", ""'~"e,, 'cl,,",. "" "dolili. ,,,,, I 
ftt't.t"cn,·.,' ,.·rr',r "'·"ur.·, ,,,,,"u,,,j,,~ II) + 71'"0 :11 .~H ">("1-:"­
c.\'!· I,,~. ,\ L I I II f ,,11 .,·,,1,· "",I .jtl :I I ,'. Iltcr.~ is "I. ... , " (,·:",~i .~ 
ri" ... ,'rm,' vf - !'>'; jn I · I,,~ ""I~",,,U'r ,,,1,<). 
M a ~imum Attenuator Error: 

Bduw :\ :l 1 ~ . ::1::( :1' . +U.I ",icn"'olt ) 
a t " II) .\I~ . .l: ( .~< ;, +u.::! ,,,i,·ru,·,.lt) 

HI ",,;\1} .\1,... ±lIO' ;-+0.·' Ini"ro,·.,1t I 
;lll to 5U ~I ~ . t (l.">' ; + 0.'1 ",i"n""vlt ) 
'I'1".l'·c i.~ 1>0 :\thl Huntor ern", Inr (I,,: 1_""lt '" lI ltil, I;;;)!' 

-.(:It;1I1;-
Modu lation: ('("" i"""lL_"\.'· v"ri"hlc from 0 to 100"';', 
Tioe J>c r"C"'a)!:,' "f ",.,d"bl;n" ;~ i"<.1i,·:ot,~ 1 h." " l,rUlal 
", .. h', tv,," ""'·U"''''.' 'Ii ± III' ;~ of II" , '''''h'l' rc:odiu..: up 
v, .<,;0'";, for ear r i" r fn"l'''''''' i,'~ helow Hi ~I c; ::I:: I ij' (, rvr 
h;~!,(·r ""r!'i. " jr<~ I'H''''';cs. 

805 - C I Standard-Signal Generator. 

[ut!)I',,:.1 lII"d,,]"1 iu" i~ :I\',;i1:ohl~ :;1 ,11)0 c,,,d,'· :",d lOOU 
cyclc'" :""'lIr,,,<) ill f'-"'I"'·''''.'' w;1\,i" :I- .;"~. 

Tlol) J;,'''~'ru~''r .. ,'" be ",,,oIul:n ~( l h)" "" ~.~lI'l'Il,..1 "",--,il_ 
I"",r. ,\I/I' r<)xi,,,,,,c\,\" II) ,""h~ ,,,·YO.'" .'>iIU,tllll J oh",~ ~r(! 
r"'l"iroxl ('" 10I!1' 0 ("(KI"I" , j"". Tit.., o ,·,'r.,,11 "'OIJ"I:0.'"'' 
,'h"r:"'le!'i~ I lI"' i~"'~ f ... I1"\\'~ : 

Curri.-r Fr"'I""""!! 
0.5-511 :\I<J 
U.I-I I.;; :lk 

. I",/i .. /{"W!I<" 
.')U......, -Hi.lI(Kl ....... 
:.0 ...... - HUKM1 ....... 
50 ...... -III' ;, "r r ',,,'ri"r 

Fr"'I"""":.'· 

1" ,,,,1 
± 1 ,Jh 
::1:: 1.;; ,Ih 
± I.i',ollo 

Frequency MOdulation: 0" da' loi"h,,'1 cur l' ;cr fl'~'­
' lU ~''''.' · (':I"I,(C lit" f,·(~,,,,,,,,·.,· " ,,,<1,,1,,,;,, ,, i ~ "I"."" I1.lJ.j" ~ 
i",' IIM)'O 1"'Mhd",i",,. ,,,,,I IUJ :!' ;' r"" :,1)' 0 1Il, ~ IoII"'i(),,, 
At It 'wer ,·"",·i,·,. in~t'j(' ''''i,,~ 110" i"'-"I''',,,,,,.,· ", .... lu1:oIi"" is 
l ,,~~ II",,, th,·., ... l,(!rre",,·. ~,~s. 

For "1,tJli"alio"~ whcrc ;",';, I"ninl flU Ul" ~1 1)(: "".I;li1(i­
hie, the Tn'., IIJ:!;J •. \ A"'I,\i1lHlc :l1"dublur ~1,n"I. 1 1,<) 
u .iI."L or, (.". "-,idc· I):,,,d ( ,·i ,h., ) "" ... h, I:.I ;U". thoJ T,' p),! 
lOOCJ. I'l; C'ry._I:>1 \)i", I" .\I ,wl,,\:ot.H'. 
Distortion and Noise Level: '1'10" c"",:I"l'c .li.,I"rl i,,,, "t 
" """I"\:oli"" 1"",,1 "f ."n' ~ ;~ 1,,-, ,I",,, I' c :ll I :I I " '·"n·i". 
fr"'"<I'w,,,,.\' . t ',uTi"r ""i"" k,·c\ is '" 1",,_.1 LU ,Ill l'<)lu\\" ,.,I( ~ 
"'0.11,1:.1'0 '" 
Leakage: The "",~"clie i,,,\uetio" leak"j,((\ j~ I,,_OJ> 1,1,,,,, :; 
,,, j,·,·u""!\s pCI' lUel ('r al " ,J;",a,,~'(! .,f :! f,,,,1 from the !i"'" 
.'r:ol ,". The :·I.f,,,,\ "'I'I"lt ,::, 1,1" 1"''' '' ''' Il,c r ~"C"i ,,~r 
""der te:« t;, 1", k<JI.1 )"') 'f)nJ ti>is li",il .. Ibdi"ti(J" r i dJ~ 
ar" ,u:I!I;l!iIJI~. 
Powe r Supply: T I,e i u~I"'""C'" ()llCnH~ fro'JI :."." ·10 to 
Ill) ,·,·d.·. I I a-,,·.,I ~ (, .. r :!:~u.,·"It.) h",: . . -\" clcclru,,;,· ,·"It n j,((l 
t(!tuj,uur ~'''''IIC'' ~''t~~ i",' l;,,,~ ,·"h:i~! 1\t,,-,uI:<li, ,, ,. rru'" 
11j.5 10 I:'!:', ",,11.< (.". Ir ... " :.!IO to :.!':;U "vl(";) .. \ ""''''IU''''' 
i"l.ut IlUw~' r <.of I:",n ""iI U i ~ r"~ I'I'r~,, 1. 
Tubes : ,')UI'I.lic-u wi .. h ;",(,.,,,,, ,., ,~. 

I-I~·S.(: 1 - ')1):1 
:l- I; I"t; 
I - {iI'.j.( ; 
:,!- :2 .\ :) 
I-li:i!,:. 

I - H.\U. 
I - (al,; 
1- '\'"p,'rile :1 _1 

Accessories Supplied: Li,,,· ("'''''~~· ~.'r ""rd. "h i., I, Io·d 
UU\l"U "a l,11) "",I I" r,,,;,,,,,i ,,,, n"il. ,,,,,I ~l):"'" f,,<-\. •.• , 
Mounting: Tlw I'a"el j ~ Il"islwd ilt hl"" k " ":"'kl<J :",,1 ~I", 
c:l l)i"l" i ~ hlt,d; wrjnkle I'"i .• t.. 
Dimensions: ( lI"i)1;iln W " (,,- j,lt!» ;J;j " (dcl,tJ,) I:! 
in ,.] .",.. ""1'1'.,,11. 
Net Weight: ! I; 1 ~ pO'I"d~, 

" ri~.,· ,--__ _ 
$1450.00 
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SIGNAL GENERATORS 

TYPE 1000-P SIGNAL-GENERATOR ACCESSORIES 

TYPE l000-P3 VOLTAGE DIVIDER 
Thi~ \'"lIa::,· .lId.!,· ... 1, .... ·,1 wil i. II ... T,.l'~: 111111·" 

SI:IIl!I:.I'I-~ ill:lI:1lli'·IH'r:l1ur. pn)\·i<II.'~" k U",,"II \·,,It,,~,,, 
", ........ " 011 ....... 1 .. " ,,·,'VI,,!". \I hid, ",m 10(' ill~·r' t.~1 ill 
"·ri,·~ ,,"j,I, a hM .,. ""I<'ll11a fur "'~I illl: Ivy[' I"\'I...,i\·'·r~. 

11 plup' 1111" ,I ... " 1111'111 j,,,·k ,,( , h., ~ia.:II;IIIl:'·lwr"'ur 
(T\" I": 111111-.\ ) "w i dj,"i, I, .,. ,1", il~Ji'·"h. 1 ",111"11 \'"It· 
,,~c Io~' " i:""HI' u( 100, 

Input Impedance: ,)clul"" .... 
Output Impedance : I "I"", 
Terminals : '1'1" ' . ' i L '·,~ .. ~ilLl ( :""' ''',·I''r~. 
Net Wei9ht : :,': ,,''' ,,~.~, 

TYPE lOOO . P4 DUMMY ANTENNA 
( "1111 ",.'1",1 ,,, Ih, ' k,'miu:OI."tI"" qm' "f" .~ I:u"I",·tl­

~i)!I",1 I!"'"'''H''' '' "f 50 II " 111 1'111 iltll>l'C.lIlI1C1.' .25 !! '. Ih ;~ 
,lutlllll~ 11 111, '111111 1 """ i ,II'~ II", IIUII'IlI c1t:"~'Ch' fi,,'i{·.i 
" 1,, ·dtil ·I II ,~ d,, · 11l ~lil1lll'''( H,ltli" ElIs.:irn-cI1' ill Ihdr 
I!I-I)<. ":'1: .. ,,1:0,..1. I'" H:uli .. H",·l'in·"" . .\h'Ihod" "r 
" ";.01 ;U~ .\ ,,,,,lil !I.I, ~.\ [. "lu 1a1 ;"11 1\,.."" I !':l~1 11.·c,·i, ... r.'." 
"I'"n"ill"I. :on' T,I·t: .~ ' -I (·,,:, .... ;111 ( ·"'''''~·'''f~. which 
Iii ,""I. I '", ,,;s.:II,, 1 L(, · r ,,·t~,' ''r " 11'1 '111 ;",4, :H"I du: "'Il· 
I'UI 1):.101,·. 

Ne t Weight . :1) I ."" ......... 

T.'II~ (· ... 1, lI'.m/ "Na; 

TYPE lOOO-P10 TEST LOOP 
Wilh .t.;~ ~h,,'ld,~ l I,·~. I,~ ,I' . I~,,!il} n~ ·,·h· ... r'" \\'il h 

1'"'1 ' """"""'" ":111 I,,· 't'H .. ~ 1 h,· lit ... p"'·('·rr ... ~ 1 md l,, ~ l 
,of II" , I~ I IN '·.~I:o" .I",·.I~ vn l!,uliv 1 1 ",·.·i,'c,.~. '\I.:II ,,~I~ 
" f T • .,. l ill).: .\I"I'Ii1tItI, ~,\J,"I II !:oci,," Ht'I}:"kalil I h~ 
,·I·i n·",'," 1'1I]'1i ~ 1,,~1 I,.\, ,I,.. 1" .• ';1111., "I Hndi" !-;II).:i· 
!II"'''._. '1'1", a·llli'II 10",1' i. i,,,.\,,,,,·,( i ll ""PIII'" 'u)'jm.( '-"1" 
.. 1,,\"11"'''''''';(' "lo i. ·IoIi,, ).:, { 'ir"II:t '·III!."'I :"" " ,II'" ..1>0;" 11 
w ",,,[.w ,III' li.·ld ~1I'I' lIgIl1 ill ""1,,. !"'I" '''''ler, :Ll a 

looo· PIO Shl. ld.d T .. , loop . , ... , ...... , 

\ 'je\\, of the T n '/: IIMIIJ_I'm -1 \ ·" , I ... ~.I', ,he '1'",." 
lUUO- l'a \ ·"h"s.:c Did,h·,. ,,,,,I II", 'I''''t; IIKM '_1'4 

",,,,,,1"1.1 I)"""" ." .\11'''''' ':0.. 

.Ji ~ t :HU'll ,,[ I!! illl'!"'~ i,\,:" I I..-I.~.l'. I~lu:oll" "",""'eu llo 
, I,,· ,;i~",,1 .s.:"II.'r:o'"' " ,U I' II I ill ,,"11., 11' ;1], " 50 !! 
l!"',,,·r:L"'f . 

Term inal: T. ,.,. S;' ., ,·"".i,,1 t ·"""'·'·'"r. 
Dimensio,\.: (1 Idt.:Io,) I,; I~ ~ (wi . hi" '1~~.~ (,10'1.,10 ) 
:\';: i"d"·,,, . 
Net Weight : ";: I""",. I$. 

···· 1 
--,-

$33.00 \'"",' 

T Y P E 1000 PS V-H - F TRAN S FORMER 
SO Ohms, Grounded , to 300 Ohms. Balanced 

'1"1 ... Tn'''' 1000-1',-, \ -·11 ·1-' Tr"""furIOII,;r i" .ksil':lI,~ 1 
,,, i,lu).: i",,, :' ~I:,,~bl"l l ·~i ~t1,, 1 :"'Cller:,lor I""'illg " 
.;!I·"lom uIII.:o iall ... , J "utI"'. :", 01 pn.d, ... c :I" L'<l u,,1 
I~,I,,, ,, .. ~J "IM·II.,·i ... ·III. ,' •• 11'1).:1· \ .. ,hill, 1 " :WO-ol,," 
!c,]:lu,~ ~ l i:III,, ·,I:II I'·' · f"r r· r ""':O" .. n·n1<''''~ " r f-III ,,,~l 
1-\' n"'l:il" 'r,,_ 

Ti le I ml",!,w" ... r llf "' •• ulll.~1 ill :0 cI·liwtri,·"t ..... ,.-
I:,,,"'r 1..-..... i"", ... 1 :0' "'H' .·" .1 ill :t Tl·i· ~, 87·1 C;":L~ i:ol 
l " ""It'.'lur ,,1,,1 :11 II", ", 1,,· .. i" :I ...... -k'" 'lc~jg, 1t'd II> 
n~·. ·il·' · 11.,' . \~ It'li T\' I". t I \! 'Itll' I ·uIIIII;.;IIIr r"r "1,,,,, 1. 
"r,1 an:) .... 1"" 'JIM'" p:tmH,·I.,nrc Ii",·, 

I'n·'I"I""·.' ' ·I".n ... \"n..d.,~ II( '1'1 "1. "KMI-I'.~ V- U-I' 
Tr:' ''.'''",,,,,,,·r. S":"I(I~ "h'"._ ~h" ... U)I"".,,~'L"'_ 

~=:::::I 
OPE N-CIRCUIT 

o Wi II'AI II'A 

• .n VAl ~ -= :::::I-=: :II ~ -2 

. 

300 QH:-'I TERMINAlXlN 
_4 

II'IIIIAI 11'111. 
jJlal VAl ~ 

-6 

-8 

'" 70 150 200 
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.  

Frequency Ran ge: :,,(1 \10· , .. :Uin :\1,'. 
Frequ ency Charllcteristi c : 1-',.,. I'lnl. 
Input Impedance: \1)1'r":..i,,,,,!,· •. ,· :\'"' ,,10,11 .•. D",il1:ne<1 
I .. \\""rk Oil' of :~I-"IIln -«'liP...,. 
Terminals : 1"1"" - c ;.·",·.,,1 1!!Illi" '1'1' ,·.: S7 1 t '""xial 

SIGNAL GENERATORS 

C" " '''',·I''r. 
11nll'''l- Vii " .\l rI.·" T \'I"~: IL\~II\:!. ' (''''''''''''0'; 

'''"lilll( ..... nn(o.· 'M j .. f"mi .. h,~1. 
Dimensions: (1..'""1(1111 I ~~ ~ (Iii",,,.·,,·,) 1, i, ... I. ..... 

Net Weight: :1 ' ~ '''''''~''. 

I'ru" 

1000 . P5 V·H ·f T,anolo'mo' ..... " ......... . , ... , ... ,. $27.50 

T Y P E 1000-P6 CRYSTAL D I 0 D E MODULATOR 

USES: The cl)·.illll.1 diode moc.1ublor j~ nn ahll.) rplion 
IUtJl.lubwr for :ullplimdc modubting tile out.put of n 
railil>-rn·'plclI".\· gl:U/'rnlor over the c:lrricr r:luge froUl 
2() to 1000 1<1,·g:!<"p·II·s. h "H I< 1,<.: 11.<1,110 l1l(Jduble tllO 
<lull'lll of ri l:!lnbl"oI-sig<l:d j!"1·",·t·: ot"r~ aud oil!!: !" <.).",·il­
bt"'·~ ",' ,.r " Uludlll",ing-r""IIIl"I<")" mil):" "f 0 tu h 
IIICj,(lIcyd{·~. II i~ p:u·li{·lIbl"l.\' u ~..rnl wl"'n' lI" io1('"-b:n,,1 
tnoolUlalillll, ,,~ fur Il'IcI·j~i ... n , ... ~...,i\',·r Ic"ling, j~ I"l'­
It\lin .. ~1. 0)" fur mlli" n';"c;I'cr It""" wl,ertl ill";, I!'III:.! fUl 
Ul1J~1 he nc):;lij,(il,I<.:. 

O£SCRIPT10N: TIIO' iUudui,,t .. ,. 1.","~i':l~ <If :I. cn·~l:d 

,I iuli,· 1>I·t\\"'~·11 inpIII :"ul O\lII'U' 1t-'·lIIiuaJ,... a ~iinl'h: 
"1111'111 Iilh"r II, pn·wnt :l 1'I'II"('i"lol" n"'II!ll:itill~ V,']l­
IIIE\.) apl'~'ari"l:" in lilt' '"11]1111. a,,,I:! In''a,,~ "I i.i<,bl illl! 
:omll<ppl.du):; lI""hll"l illl! :11111 I,i",. "011:\1 ... '1"'" ;o;inc,· II,,· 
r,,~j,"'I: II '(;~\ "f lIlt' (:,\· .... ,:01 o1i,,,I0· i~ :I IIU IClj,," of II'I! 
\· , ,It:<l.{1· lIC"'"'''' il. I ILi"~ 11"."i .< tal '(·c C"I< 1>1; IllI"I"i:ll"d hv 
" Jlplyi,,~:< 1·:.r.villJ;: 1·"h'I!!<: . 111"'·1"1<:.:1 1""II"\'ell a mdi,;­
fn·qlh·ncy 1!"lIl'ralof ,<lui i l ~ 1",,,1. d'l· IIl1it I'rvduc,c" 
,II n pi i t u, h.: 1II ... lu]" t i,," br ,'" .. i,1I i'l1I "t" I"",] i 1111 'I ~I'lIIe". 

Whr ll the moo.lllla'ur i~ 11.'«.11 will, " ~1""d:ot"f I"'!:Iij,(I1:11 
j.:.:m·rawr, ll,e 01111'111 :111,,11":011,1" 01 the J,.:<.:lIcrator I}!"OJ­
l'i,le.' ~ ulli "ic" l i""blj"" t" III"<.:vcII[ "cal'li,," "f tl".: 
1", ... lul"l"r VII II,,: 1E1""'''''''''' ircqm·''' ·.r. \\'ilh ,m u~,·il­
lat ,),. IU,I ':qu ipl"'" lI"ill, :!" 1I1I'!)"t :<1""11,,,,10 ,,·, it i,. 
'·'·'·"I1!1W·Il'It·,] t ha[ a Tn·t-. Ni I_I:F (~(l olio . ",." "l"l'I·t: 
.''1-1_1;1; ( 10 ,II, ) :\I I,·IIU"I"(· ),,. '1..;,.1. 

FEATURES: " Wlo~·" 1!~,·,1 willi "~la"'lr,rd.~i~t",IIIO:"­
"ratoJ", tI,e "ry"l"l oIi"IIo' tu.~lubl"r work~ 'UI II ... ""1 ~ 
PII' ~i,lc (,f t ], ,, alll:"U"'"r, ,.., 11"" !"t'r"",j,,., u" II,,, 
~'ilialor frc'luc',,·.r. aut! j,cu,'" frCllllctu·y uh" luial j,,". 
i" 1'1":lC"ti":JII.,· IIcl:ii1l:ilok· . Thc pml'''!" rC'l u ir .. ~ 1 fur ",,,0111-
latiu" i~ 1·l"r.,· I,,\\, 

.. Io"VI" I,·~t;"~ tcl'JI'i~io" t·"~·civo.;r~,,, ,·idl·V ~i~II" I . ,',,,,_ 
vtluiclIll\' ..,1 .t:,iut><1 { I"<I'" 'I ~Iall{ h !"tl n,,·,·iI·,·!" 11111.·..1 
Iv :< II"'~II sl,lliulI , ":IU loe "1'1'1;,·,j Iu II". IW,,]uialur. 
Tit" pil-Iun' "" ... I"bl;"" ":ItI II ... " I"· I,ut "II " " Y t ie-­
"irc~1 "1"",,,,·] I,.\, lutlill~ II ... .;i":II:11 g:"'''·I~''''r. 

SPECIFICATIONS 

Carrier Frequency RlInge: 2() 1<) 1000 II".'I!UIJ.I·'·l.:.~. Tin) 
i""'·l"li,,,, I" .... j''''fI'''','' "j'I,r"xi"",tcly 10,11. "I. a "a rri"r 
(/"(.,<,u'·'''·.'· IIf III ""·II",· ... ,·I{·,, .Iuc to (l1111"'1 iiller. 
Modulating Frequency Range: II , ..... ""'I!",·}".·h~ ... 
Ih'~I'"'''''' i .. "pl'r,,~i""'lel.l :! III, d .. w" :' 1 .1 ,,,{'It:,,·.,,·I,, .• 
"itlo" I(T",I":o1 rull·"rr t" I''''''CIII ",·ri ... ,. "1,,,,,· di~\II'li"" 
"f I'i,k~, ~i!:""I~. 

Impedance: TIo{, jllll"""""'c 1",,1-,;,,1,1 i", .. ,·it l,,;,· the 
i"lmt Or ""It'Il' t"!"I" i,,:,I ~ i~ :t f" ,w,i"" ,,' II ... I,i" .• ""d 
"" .. IIII:.ti"1( \·UII"It'·.· . TI'; .• ""i, Wa., d,..il.!",,,J f",· II'<! "iii, 
" [,11-01110 ~"'IH'I'<' ,,,,,I :t :,1) .. "1",, l .. :ttl. T h" i"'J".~I :" ... " a' 
11,~ 1"""IUl:oli,)" '1'""i,,,. I, i~ :l111.roxi", ... tcly 600 "1",,,,­

Mod .... lation: \\' i,1o "" I(fl·"t"r 110,," ;'.iU ,uiJli" .. h .; r .. f 
1111)111. :111'. "'''IlI '',~lc "". I"l:oli.", """ h" oI Jt"i,,~~ 1 al 
"arder (rc.,uc"..,, (!.- I...,~ ,,·t'e" ;!I' :oml IUUO:\I ~. For <lll l i""",, 
~i"(.~ ... ,t\·,, ,,,,.Iu)'\li .... , :III :II·(Ora.l(C cry~t,,1 r(.~.luir(>S \.;, 
'·.~I.'!l1 lhr. hia .• '~I"I"in:'1. '1'1 ,,, i".~r! i()" I,,,, .• undur tl.C>!e 
l"n",li li"u" i~ "IJI, r ... ~j,,,:tt,·I ., · 1:t . 11;. a a .] :opproxi"mlcl.l· 
LI.:.! ,·.,1, r·'"...; :I' tl.« "".h,ia'i"" 1 • .r",i,,, ,I ~ will j, r""JUt ·t· 
:W';' ",,,d,,t,,,;,,,,. :\1:1~i'II"'" IlI'rti:"'''ltc "".I"I"li"" i" "" 
in,·'·r..<.· f,u ... d"" <If .·,,,·d,,,, In·' I'''·I!".,·. "lid at tOOO ",,,,.:1-

e."..!,·. i" liu,iled 10 "1,,,,,, :s(t .... ~. I'",,\,: "}()II,,l:twHI ""It,u::e 
with 1""_1 ... ·.·( '0 I(rn""d .. .. ""hi I\UI l"~,,(,~.,1 I \·"It~. 
T erm ina ls: T I,,- ""di,>-fn!' lul""" ""t! ,,,.,,1,,1"\;"8 I"ro,,;· 
""I, :ore 1'1 ·,,'·id~.,1 wi,lo TIl'" S; I I ;,,,,~i!ll 1·""" ..... ·tOl",. 
'1'1". ''' I" lul:o';'''' It'ro,,i ,,,,I~ "ill """"1" ,·i,Io.·( It '1'."", ";i~ 
t ·.~ ,~;,.1 ,·,",,,,,.·t'" .... " '1',.. •• ; :..'7~-:\1 I'h,l'. 
Crysta l Diode: 1:\:..'1 B. 
Accessories Supplied: I)",· TII't. :..'71 .. :\111 l'I',g. 
Other Accessor ies Requ ired: '1",·,.."",;,1 ",l:ol".>r~. ""1,,, .... 
lI.ullr-rawr ""d 1,,:,,1 '"',. "'111'1'1,,·,1 wi,h Tn'l: .~7 ·1 I '""xi ," 
I ''''''Lt''''I"r~: 1.,; .. ,·,,1\ 1.,1 (C'·.I (nr tl~"rl )""" '" " :1"'1.111 
1~'II ,·r.'· "",[ rt IU.lIl~J-"hl" l"itl""'I!tI fur "")11 .. 1" 111,, bm.~. 
Accessories Availa ble: 

Tn>,: ."!7 ... ..(;F Fj",~'\1 .\ U"""ul"r. :"11 ,.1, 
"l"n>t:S7·1...(;I; Fh;~~ ! \11'·"":thtT.lU.J1, 
'1", 1"1: $; 1·If:!U 1':l t .·" I ',ml 
"1',,'" LOI~t .. I'.j \ ' -1 [ _1-" Trrlu" f"nlll.'r 
(For de,..,riptions ,uod l,ri c(O~,:K't! P""'I!~ I]~ 10 t:..'~. ;11111 
I:!H.) 

Dim en sions: (Width) 5 x (hcighL) .[ x (dl'llt h) l.Y\G 
j".-l",~. '''·,!,-ul1. 
Net We ight: I po) .... " I. 

I'r~ 

1000·P6 Cry~'o l ~iode Modulato".,., . . ........ ,.,., .. . ., j·j·LC $40.00 
!· .... TEK1· KOTICI-:. See No,,,,, 3. ·1. ''*'1':1: ,·i. 
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SIGNAL GENERATORS 

TYPE l021-AU STANDARD-SIGNAL GENERATOR 
( 250 - 9 2 0 M e) 

TYPE l021-AV STANDARD-SIGNAL GENERATOR 
( SO-250 M e ) 

USE S: The Tn' I-: 102l-A Slnnd:lt~I-:-;i1-\:lIa l 
(:('Iit't'alol's arC :t.'; reliahle and as cQllvcuif'ul 
:tl \'cr." high :lILd ullra-hij.:'h fn'qll(!lH'it,s as 
('on \ 'cnl it 111:,[ :-)1 :lnda rd-:-;i):.'ual (:CIICI": tl 01":< are 

;11 mudl low!,1' frcqtlclwic:<. Theil' mniu t1:il' is 
lhe tlt'termination I)f radi ..... n·\·cin·r :lIId l ll11-

p t i lit;r t· 11;11': 1I'leri .... 1 i c" ill t III' t 'n:::i 11(,( 'ri u.e; 1a 1 ,(Jr­
:;11'1'." and in productiun. 111 actdili'1I1. thpy 
arl' "Ulln:!lI icnt :md \\"(·11 ."hil'lti{,d ~nlln'(';< of 
]Ill\\'l'r for \' · h-( and u-h-f hrid/!cs. slOI,lt·d liut:i, 
and ulllel' m!'H";lIl'i u j! d el'in:,.;, I II ('ollli.i nalio lL 
lI"ilh llie '1'1'1'1'; 100U-['(i (:I'.v:;lal- IJiodc :'.lodll­
bioI' and :l .-':OIII'1'C of video lii!!u a!. ... the," ('a n 
hI) 1I:«,d to prodlll'(' \1'IC\'lliioll l'irl1ll'(' modub­
liol! 011 all l'h:l11 1It.'1,.; b('1\\'('('1\ ,")1) and !)20 ,\It , 
,\ ('olln'nit'lIl :<Hut'I'l' vf tt'I(,\'i,..itUl dt/c'" ,..;iA: lwl ,.: 
i,., :1 ,~l:lnlbnl t,,](,\,i,.,iull l'I'I'ei"cr IUIII..'(1 10 :I 

llX'lill('le\'lsiulI sl;Iliol1, 
The '1', I'E I02:i-,\ Amplitude \I01lubtol' 

t:all I fe u,.:('( I lI'il 11 1 he TYP E 1021-,\ \ ' to prot Inn' 
;I('I'U nllPI,\' kU(j1l'1l \':I!tWS (ft' :t tnp1il udt' ml~lul:t­
t illil li p to S()I1v with COlllplclcI,v II<'gligillho !'I II , 

DESCRIPTION; I';a ch T H E 102 1- ,\ :-llalillanl­
SiA'llal ( ;('IIe1'1Llor ilSa I;um p:u'l a lld li/!ht-wcigh l 
instrlll11elll of l'iilllple, ,"('I rtf).!:!!!.'!1 :Lud dlll':lhh ' 
dl':Si!!l\, Fur fl c-.:ihil l1.\' !Iud t"('llIlUIII,", e:u'h 
..;ignal p;ellNalQI' i:o. m:Lde III' of I\\'O IInit~, T ilt, 
])OWN stlppl,'" motlullllol', and u Wleri ng ",""'­
tcm make lip on£' LUlit. the Tnl'; 1021- 1'1 
\ l o.-\u ial OI' L'nit, "'hich Ol'Cllpi",., tht, lefl-hand 
:<ide o f the welded " llImiuLUll c;Ji,i ucL T he 

right-ha ud ~ld(' of Ihe (';'Ihill('1 hou,.:clS Olle u f 
two readily inl en' llaJl!!l'ahk t':lrl'i('t' tf.'wiliat ur 
IIlt ils: Thc Tn'~: I021~P2 ('- II -F l 'nit for 2,:;u 
10 !12U :'1 1(' Ill' the Tn'E I021-PJ V~lI-F Unit 
for ,)0 In 2,-,0 ,\ Ie, 

,\ r< IInll'd in the I>l'il'(' lahle, additiunal lun­
iTl~ 11I1i1...; I':t ll he fllrllisit(,d In I:UII "I'rl either 
:,!:,'llf'r:ttlll' illl il IIII' IJlhl'I', 

T he intcl'llal tnodublioll frequent'.\' is 1000 
l;yclel4, Extcmal Ilwduialiun i ... pU)j.",ihlc 0\'(:1' 
Ill l' tllll lio-frf'I IL1 ('nl'," rangc, \ l odul :'l iOlI i~ 
couliIIHIJU >iI ~' :lIljll,;lallk, from 0 t.o :)U%," A 
,;i n,l!;ll' plol l' l n11'1I'1' i,.: u"I'd 10 indie:lll' either 
1':II'I'il'I' Oll1Jllll ,·olt:L~e or mudul:L\ilJl\ pNcenl ­
a!!l' , \rilll tlte T\'J'~: 1O()(l-Pti ('ry,..;I:t1 Diudt' 
,\III1ILti:ttOr, lilt' gell('r:tlO!' ~In Ill' modulated 
CXlt ' \'llall." U\'(,!' :1 rall!!e of 0 In ,) JIlcg:t('Yl'h',~, 
willI IlI'gligihle ilU'iticlLl:1I frcqlll'uc,v 1ll(Jt.IUi:I­
I iUII, 

Tlte ear!'ie!' O:;eill:dllr lIlIi!..; for Ihe 111'0 
ill,;1 I'll n L('11 l,~ ditl'(')' only in Ill(' fn'qll(,l1('." t'atlg<' 
COI'(,I'("1. E ;I('IL Wil'S :t hut Lt,dh' ('iLTi1i! as lIlt' 
lunin!!eil 'rlWlll a wl ('0\'1'1'1' ill" ;'iln.u;l' in a ,~i nglt· 
hal It 1. ,\ mil 1 llal-iudlll'l a 1I('(:-I.\'f)C nIl (,1111 .. I 01' i~ 
1Ist.,d, lI'illt :1 dial (':diill':tiNI rrolll 0,,-, /.I" L,) 
n,,} \'011. \'ollaj.\"cs ()\ 't'r U"j nllt :It'(: read 
dil'£'t.'ti.\' on Ih(' P:LHe1 Illclt' I', 'I'll(' meier j,,: 
:1('111:11(<(1 hI' :1 "t:lHd:m.l ~i lieon l'I'\':'<.t:tI (;UIL­
Elt' ~'!('d :1l'I'I~AA I It(' OutpUI (':lllle , The UI',\'stal 
is fullo\\'(..-d h~' a JO-ohm matdlin~ 1,(,,,1,,10)' aud 
1':ln be ,;1:Lllllu1'dized :t~;lillst the reglll:tlt'd 
power ,"uppl,'" 
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FEATURES: +- ( ;CIH'1"II10I' i!':I:-; C:I:oi:" tu Opt!l'~lt C 
and :I . .., rr-lia hle a.~ IO\\'-fI'C'IIINlI'.\' types. 
+- lI igh oulplI' i~ 3\'ailahle, 
+- HOlb ou tpu t "OI!Hg"(! a nd ou l put inq)l.'da nce 
:11'(' :11 ' ('111':111'1\' kno\\'lI. 
+- :-\0 ::; lidi ll .L!· ('0111:\(":; are u:«.'(1 in l uned cir­
'·lI it. W UI'1 Il-drin:1l Ill ning: l'Icmen, ('m'l'l':" 
frequcllt'.'· ra n;!,c smoothly in n si ngle hand, 
\\'it h 1100 dial d i,·i!'ions. 
+- (:ond ~1:I I ,i l i l " rind In\\' d r ifl, : Ire in>-lul't'd 1)\' 
n l,c:v;{'(II ," desiv:ilL't'i hllllcrfly oscillator:; all~ l 
1'('l!lli:l l r'11 po,,'!'!' sllpply . 

SIGNAL GENERATORS 

.. C\r-al' IW:lt tnnes arc produced when output 
is 11I'teflklYIH"tl. 

.. Hesid l1ul olltplll a nd "tray fields a rc 1>('1011' 
tl lr- ;.;en,~ilid l " or rHost 1'(' ('('11'1'1'''. (),,;(:i lbtOl'!< 
a r(' duul ,ly ~t'Ii(' ldcd and a ll ;-\111']11,\' le~lds :U'C 

lI'ell filtN(,tl. 

+- Out put It'rl1l il1a l.~ :I re T\'t · ~: Si -l (;o:I:>.:i[l1 
COil n et.·j n l'''. all l I a wid!' val'iet" of acccs."iOl·iC"s 
is <I\'1I il: lhlp ("1'(' pa,W'!-i 110 to '! 2;~). 
.. I'nit dp,..;i~n p l'III'i dC":; fl exi hilit.,·, V- If-I" a nd 
C-II - I:' 1¥.«· il};rI 0 1' uni Is Me C~l:>ily interch:lll~cd. 

SPECIFICATIONS 

Type 1021 - AU U-H-F Standard-Signal Generatar 

Ca rrier Freq u ency Ra nge: :!':;U /1.1 " l .) (i::!O M o in "'". 
1.lUd, 
Frequency Ca librat ion: DirO)Ct r",uiin~ to ± I "~, 
Output Voltage: (·U"';nU<JlI.,ly :L d ju~,,, hll) froUl 0,[, 1'" 
, .. 1.(1 " .. II, "1>\'''-,·;n':<1il. 
Output Impedance : ,-01' "I",,~ ± lff";" 
Output Voltage Accu racy : O\"l"r-all ,IN'urney of ou tput 
"'~':L/.:': ii IlCl' ~'r II",,, ±:.!It' ", '1'1<" ",~·"r".·.,' OIf "" ' 1>11 ' 
""1,,,,"1,·( ,·"Iihno,i,,,, 1".',\\,,"'" 11 .. :' ",.1 , ","I I,ll ",,1, i_ 
"N"'r Ill:", ± II ~ ; , '1'1 ... :""'11""'.1' oj II,;> ""NII1:I,nr ' li,,1 
NllihrlHi"" fo, \"~1al!l'" 1"'I\\'~n 1.111'" :\".1 0, ' ""It i­
beUI" 11m" ± t.f' ;'; fru,,, 0.1 n.h 10 O.i) ,'utI. bell"r 'h'''' 
± IO" ; , ,\ , !i:"'>l l :\ " ', 'h" re--<)l1:u",<, ('rrnr ill rhe w,II II1P'e.­
i~ +Ii' '; . 
Amplitude Modu lation: .\.ljll"wl.I". 0 In :01)'" I,,, ,,r , 
1I:.t. IOCM) " ±r{ ; . ESI"rn"l. 11:0' ",;,10;11 ;1 ' Ih fruII' :IU .' I" 
If, kr, FIlf :;(1'; ,",~IIIIaI;"I1 . ellh'r",,1 u"oliu H.st:i11~I'u-r 

"'11_1 ~1I1Jpl.l" Iii: ""II>; :O"fI~_"''' 100 )';ilnl"" I"ad, 
Envelope Distort ion: 1. •.. '>\ (,10'111 '~'-Q al [,I f"; m{){l"ht, i .. ". 
Noise Level: ,'"rrii'r ",,;..;to len'l ' .... rrcsvolltls lu "I.,ut 
u.:,,><' ~, 1I1"d"I:o';"'" 
Incidental Frequency Modul a t ion: For 5if'~ '''''llli , 
,u,le ""MI"!:lIi"" ~h" ;,,";d,.,,1.:,1 j", i~ 1I1'l'foxill1:1ldy I1NI 
1' : 1rI~ !WI" IIlillinn fnr fn'fl u(! l]("ic~ Illl 10 100 ~' o :lIl d b 
:lPllrt)xi""'ld~' II)I)U pang ~r ""lIiol1 ,\1 9;)'0 ~ l c, 1\·ln .... 
lu,,"c~ \':o1. ",~ nj in"i,I,'n l," (n l "r,. '·"' (111 1'(~1. 11.1' '1'1'1'.: 

II~M I-I>H ('r,\',_I,,1 :\ lo<l "I"I.<>r i~ r""u,,,,,,,.,,01 .· .1. 
Lea Kage: :';I r:w Ii\lld~ :111<1 r~idll,d OUI I"n \"ull"I(" """"U~ 
he , IClIPCu;1 ""ith" n"'cin'r h:l"i,,).!:! tn:\ Il" >!e ll~it ; vi l ", 
Term ina lS: T,·,·¥. S" I l'o:,xbl Tcn"il1"l~ :if" w"\";' l t~1 
(ur Ih.., Outl'"' ",u,",,-,,,,iull. 
Power Suppl y : I I:, or :.!:\I) "011.". 5U 10 I~, c,·,'I".;.. I'u"'cr 
lup'" i~ "1'1)r<>x;""II('I .,· .-01) "'''tt_, ' 
T ubes : S"IJplil'tI "'i,Io II,e it'_'r""'''l1o.: 

I I;, It. c~o, ·["·I·r. Tn·:.. I (""Hlifi'-'fl.:'~-Wl) 
l~iX;j..( ;T 1-.\lnllCril.., &--1 
I---/.iKf;..(i'l' :!-lIeJ 

Accessories Su pplied : 
I Tn!!: S, "_lt:!o a-(,.", ("><Ix;,,1 t,;"hle (:01) HI 
I Tn·.; Si .. ..(' (·mo .. d:\1 f '"hI.· (·'>lItI .... 'wr 
I T\· ~.: (' ,\1'';1'; I'u"'cr (·"r.1 

Othe r Accessor ies Available: ""'''t ~UIlI,'il'<l. I",~ """il_ 
"hi" "" ",.I"r "f<' '1',' ,..: 1'7-\-GF :..lil .11l ,Itlet"!!''''r " , .. I. 
Tn'" s;-\..(;(; 1(1,lh '\tl('I11I1<1'" I'll' !. Tn't: l'(; ,I- K {'uu­
plin!! ('''I'''''il'''. "",I Tn',; IIK.'-I'" ('r."~'a l :\I""ul,,'''r. 
Mounting: 'I' ll" "11I",i,,IU" ,'"hilllll ""~" h!,t('k wri"kl.., 
fiui"h. "'h~ 1"1,-10" ,,.1 ._i,l" IHJu.-;c, the T n ',; I l r~l_I'1 ""\\"~r 
:';11])]'1.1": tl1I' ri~I,,-IIII',,1 ~i {I<' Ionn,,,,,", lh,' -p,.,.", lcl:!I- I'2 
1..:- 11 - 1-' ti,,;,. I':",d~ IIrc hl:!p).; ("m("kl~fi " islo~~ 1 :11 " ''''''11111, 
Dimensions: ( lI ('il:"lit l I I ~ s x (wid th) 20M x (deIILh) 
IIl~f 6 it""I,,·,,. nO'o'c-nl!, 
Net We ight : :nH I,Ul1nd", 

Type I021-AV V-H-F Standllrd-Signlll Generator 

:;"",.., [[~ T \"I· .: II):.!I_A P ("ho,'O)) execl.!! ",; II(\H~1. 
Carrie r Frequency Range: ;,0 :\ Ie \IJ 250 .\ Ie ;11 ulle 
1x."J, 
Incidental Frequency MOdulat ion : Fur ;.0" 0 un'pli , 
wdo.! ,nOeI"I"ciu" Ihe inPidcntal Ill , is "PI.ruxill1mcly lUll 
1)~r1;t per milliun lor Ir .... llI""d\·.~ Ill' to Ill() :\lc, ",ul is 
"Pl}fOlIill",lciy :>110 1,:\ r I3 l>I!r ""lIioll ,n 2.-.0 :\1<-, II'l,en 
I"',,,'r ""I lie· ,,( ;IIdd""I,,1 r'n ar" rl'<luir...:I, Lite T ,' p\,; 

I I)(I\J- I'() "r.'·,_t,,1 :\ 1"o:I"I"",r ",' III" T ",' ,: IU:'!:J-A AIl,"li ­
l nd .. , :\ 1 .... 1111:'1'" is rL",o''''',c",Il''d. 
T ubes: ~"I)I.li .... 1 ",i,l, ll,(' ill~I" " ''''''': 

I (0 E I :.! .\ T i (O~"ilL1'l)r ill_II",, 1 ,,( T I fI~- I ) , 

O,Il('r IIt l", ... II" 1;~I~~j II I ~) ,'", 
Mountin g : ('"hi"," i." ._:tt"",,~ [ .. r TI" 'f: 1II'! I-,\ 11. ,,1~I\'e, 
l il'II"n, l"r ,· ... '-i_l •• ,1 II,,· T r ,·r. 111:.!I - f'l 1'"\\",,,' ;-:"I'I.ly 
" .,, 1 T,,'~: trI:.!I _ I ·:~ \'_ It _1-' I'"il. 

1..'11'/, U' .. ,.,/ /', ,,,, 

1021 - AU 
1021-AV 

:-::-:-:---.-- ='--"""---~ 

I 
U-H-F Standard-Signal Genera tor, 250- 920 Me ! EI" .IlH; $615,00 
V-H-F Standard-Signal Gene rator, 50-250 Mc I EI'r,;S 'I' 595,00 

T o "lI"Ct' the l'uln pk-tt' t'l"L'1.ILlCIlI ·.'· rallge o( ,j{) Lo B2() :'I I,' , a ll addition:!1 l u ning IIl1 i l " ;t il be 
furn i,~hcd wit h f'il brr ;::CIH·r:l1nr. Tun illg II n itlS :l re em:i l .... a lld q ui,'kl.,' ill t('\"I'h:m;::ed, 

I021-A 

1021-P2 
1021-P3 

Standllrd-Signal Generator w ith both osci llator I 
units, 50-920 Me "" "',., ., ." . , .. . . ," 

U- H-F Osc illator Unit only, 250-920 Me ..... , 
V-H-F Oscillator Unit only, 50- 250 Me,.,. 
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~::O;II'!' 

I~TlI It 

E V UKE 

I'ri ," 

$1015.00 
420.00 
400.00 
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SIGNAL GENERATORS 

TYPE l023-A AMPLITUDE MODULATOR 

USES; All :H'tlll':l\ely <::llihraLCd :unplitlllll'­
lllc}dui:t(C'd .~i~lI:d \\'1 1 h It\) >'lignific;H!\ illl'idl'l1-
l:d IIll I;: pl'otiwt'd h," I he TYI'~; I U2;~-:\ . \m pI i­
Imll' \ rcldlll:l\nl'. ll ;;{.'t l with a .-;tandnn l-s iglla l 
W'IJI'r:lt(lI' IU' Iltl ll' l' o.~c il1a l o l' nl frequcncies 
bpj weptl .j :lIld 220 rn egac',n ']o:s, 

.11 I,. j)!ll'l ic' ldarJ.,' \I .-;efu\ wit h ;L fl'l )l j ll('Il \;,\'· 

mod II lal f' 1I :-)1 andard-:5jgI1:l1 (';cn{'nt \.01' for per­
formam'c It' sl,.: 011 lim ite'!">' . ( li ,,(·rill\i n: II III "~. 
:l lu il'Hll0 (!I'II'I'Ior.,:, . :;inn' Il l ) ('xll'anCOll io: fill is 
pi'()fhw~d by I he a-ll\ pt'()CCl-i"; , (/I'CI/ra ft' .~illl\ll­
l:meOll:; mell .~ lIl'eIlW!l1 o f :\- m I'cj ccl iull and 
f-m 1'(',,; POtl><c arc made po;;,;iblo. 

Wi th {'onw'll tioll;tl a-Ill ",ig;n!l[ gem'raW!"»., 
.-;11< ,11 H": the T nE 1001-.-\ , the '1'\'1'1'; i02k\ \", 
<lu t! (he '1\"1'1': 8U:,-C, :1" well liS dl!) ~ (' or other 
IIl;IJ)\lf:ll'tlll'e, I ll(' Ampl itude :'I loliul:i(1)1' 1.:;111 
1)(, lI>,pd 10 pl'o\ ' idc' <[!Tll l'alf'ly kno \\"n lImpli -
11111(1 motiliiatilJll" (n: (' from im'icklltal 1'111 . 
for 1110";(' n'n:;i \"(; 1' I C,~I Ii ,,"hen' 1 I ... in h(> I' (' 11 Ifill 
of a tnudulJil ed o>willal l) J' i" nOI tolerahl(', 
Thi" Ii) p:lrt il 'nbrly 1111])0 1'11(111 for 1'I'I'ei '" (' I' 
\(':;\:< :It f r(·qIlP l ll'i ( '.~ \\"hl'I'(' lhp 11\I ' id"I)I:11 fill 
in 1111' ,!:;r'I1I'r;t11l1' ilia" (' :"il'('er! 1 hI' H'c'{'in;: ,· hand 
\rid!!!. ]'or I h i,,; pllri)t),~(' . i hc ll:<t' CIt' lhe ,nodu­
lalor ,\"il1 grt':llly i mpl'~)\" C 111(' ;I<T \lI':W,I' ,.t 
m(':I i',II I'(' lnPII I ,.; I, ll I'cl' f'i \'(,I'''; and 1.l lwl' (' llll il)­
Illelll fol' ,"lI(;h .~(' I'\'il·('>1 :I ,~ l "oic'l' ).!'l"Ollnd-lo-:li l· 
1'\lllIlllUnie:llio ll, ail' 1l:1\' ig :l lion, ,)ml1il':mg(', 
I L:;. I elcrHt'i( 'ring, :Ind ,'('tIloh' CIlIlI 1'<11. 

DESC RIPTION: T hi" in,,! I'nnlf'1l1 ('I)II :; i ,,(,; of :1 
),!: I'i(]-mlldl,lalcc] :l llcriOilil' :lll1pli fipl' 111;11 I,~ 
t)lllllU '(' 1 t'r.! Ile t II'CCII tlw (1111 pu t, ,)1 (hc st:l l ltl:lrd­

,..;if.,( lIal gCll('r:ltor fl.llil tl)(' ,h'\'in: II tHlcl' II'.~ I. 
Two "~u b,.; blll\i;tlly Ibl pa:<,~-b:Hld rangp" :tn· 
prOl"idccl. onc fl'Om 10 10 I.")(J .\ [ (' \I-illt it ,l.!;a in 
uf 0, 1. a ll d tlte (jlhN from I(},J In ! !.:~ :'III' 
with a ),!;lIill flf lI1. 

FEATURES:.,.. Will:n Il ,,;ed with a ,~ wtlllard~ 

signnll-\'f'llt' l"lllul'. the '1'\"1'1": 10'2:1-:\ :\lIlplillld,' 
:\ I Oi lulatul' grclIlly imprO\"es Ihe a-rn 1)('1'­
fl1l"1ll:lIwe h,'" e1imin:llillg im' idl"ulal I'm , I h\l .~ 
illl' l't:a,..;ing the :':C'ope uf Illt':l$lll'cmcnl i< t hat 
1':111 1)(' made, 
~ (:ain and Ol1lPIl L imppdanc() arc ,; 1.1 1),;1:111-
liall,\' \' o n ,o; l;\1)1 11 \"N 11\(, j":dil!l'(\ I ('d l':mJ..!:('S" 

~ ( ;;lill call he "talld:ll'di zf'd in Iprms (I f I It (· 
"ig;na 1 !-\I'lIcmu II' :1 t I (>1111:)\ or" 

.,.. l·p 10 SO'1o nwdulalillil, 

.,.. ,\ \;ctll'ale!v c:alibl':tI('d in pcr; ·I' lI 1:tJ..(C' !llndu-
blinn, ' 

.. Loll' c!ll'('lopl' di~t O l'liull, 

.. llj, dq.\'ain isprlll' id(',] in lilt' 1U.1~\ l l' ] ~T.\I.\ 
,;!nntLlrd r-m illlc, 'ruedi:llc-in'qucilcr hand 
for ,tom tcs LS, 

SPECIFICATIONS 

tn 10 I f.c) ,\1 ~ 

I'I,II" I U I:'II " 

["}I" ' 1'.,IIIl9t RIZI' ~r ' 
1"'''>11' "";n."IIIII ~o"rer\ 

iI_!.:; " nt :;U ,)h lt>~ 

' (" ,1"""",001 ~,," 1M' "· ... 1 ,,"" !I ,., ,,, ,,,,,, .. f ;, to> 2~U ,II ." )"" It"'" "ill ,',orr ."" ... ·wh:" "",,It f"' I"""")" :" ,d """ I'U' , ,,,},,,,h,,c<: \\"til "'" 
':" ')' w,IIo, ,, ,,1 ""'0 Ii ,,,,!>, I",,,,, ."11,,,,,<:, e,,, , ~ ,,'cte'L~'d I'><'),,,,,d ~ L .. ,·" h ~" ' .... ~1 "","~ ",~t" :.", in " lw~I "I '" .!,., ,,,I,,,,, ,,,,,I J~,'"" ,,~~ 
, ,, ~nlU, 

I. ...... ,;~ " 1,,,uI l~ , I ,, ' ~~o "k, " ,,, I q i W H i~"p' ''Q ." n B1dy:!, Al5 ~l e, rS11 I( i; "!),, ..... ~i "',~td)' I. :! " 
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Amplitu de Modu lat ion: 1I!!l ,,1~J\'i' '\u'-; """';'''''''''l'' 
n<lj'l.t"hl,', ,w",ur",,' ", (.j' ; "I ",,-·IN n: ,,, lilll: + 1(/1 
1I.",]u]o";·,, , I, 

Internal MOd ulil tion: \, 1"''''-' l i, .,- r"~I\" ' ''''Y. 

ElItern,,1 MOdulation : I''''t wilhi" ±1 dl, IT"''' :.~I .. (" 
I .~ 1.;.,: "111.r,,~. ;, ,·,.Ih j"L" Irl,lMlI1 ,.1,,,,. ujl1 ..... MI", .... "' t; 
"". I"l:.d',n. 
Envelope Distortion: 1.1,., 110"" .j' -; !l.t ,'011'-; "".Iub. 
Ii .. ". n<~· •. ",·.·· ,,-ill. tl,~ ,"' .... Iul,.""" 1', .. r''''''''=<III-, 
Freq uency MOd u lat ion : l>;r'~'1 ;,wi. I.·" ml foil I ...... 
rl"'''-'''''' "" ~ I""".i""~",!"",,,, .• I:I,,,!:. •• \,,i"":11 '-"'"'''!!''''' 
,~ ".·\:11::;1.1 .... 1·~I"i,~,I.'r" I,,, iT"'" \·",.i"I~,· , ,"~ .... Ilii. I­

nf ,I ... OI", I,-r .,f I" ... -,·1.·, tor "~ ; "".l"b.; .... "r , ~, " ,I ,,1.·. 
R',,'" "'-"1"..-" "",,1 '" " .... 1111"';",, In~ I'''''''' '' ~",I ",·~ I ,,­
l,ui. ", I.·r .... "''''',·. 
Impedance: Tl,,, "".I"I"'.,r i- ,1'·~I:':"l'\1 f"r 1I~ l>Clw".,,, 
;~ ... . Io,,, i"'I" .. I;",, ... ·_. \\" ;,1 ... th, ·,- .::"',, .• ,", ... ",,,I 1.,:,,1 
itnl ..... "'".~·_. T, "0' .. , ·1..(.'; ..... j: I.' \ 11 ,·""", ••• -1" .,,1,1 I", 
,.,,<.1 h,·",·{'<.·" ,I,.. ""kl lll", .. , ""d 1"~ :,:,·" ... ml'" ,,,,,I '" 
10);,,1. 

1023-A Ampl itude Modulotor .... 
I' \"1"1:""1" :-;r"l1'1I ·E. <. •. :-; •• , ~".1 "".1 I. :,~~ •• ,.i. 

SIGNAL GENERATORS 

Cardar Noi.e Lavel : 11'·" 0:. ,I",,, I:, dl . 10;:1 ......... , •. ; 
" ,, "11 ,1:.';',11. 
Leakage: .\ , I,·".t .. :. <II. 1"·1,,,,' "'111'11' _i"",<1 "" W ,,, 
1:,11 .\1 '· r""",·, ,,' 1",,_1 '~I ,II. , .11 Ill .• \ 1" '.;"'':' .. 
Tll r rroinal., 1111.11\ ,,, • .] '"I1'"Ji 1,·,,,,in,,l_ :0". T n·k "'; .1 
'·'''''~I;tl I ·"n"'·'·")I"._. 
Power Su pply: II~; , .. I:!i; (, .r :!III,,, :.!~l l ,·,.It;.: :,t) I. ' 101' 
~y,·I,,_. 1)", ,,,,,,,1 i. I.; W:tII ,· . 
T ubes : 0",· " '\("' ;u,,1 on" ';X5(:T; nUllo ,.n· ·"I'Jlli.~I. 
Aeeenories Supplied: T11"1: ";, 1-1::.'0 P:, ... 1o {· .... I. To •. " 
l:'l .f!:! \ . lulll()r. _1""" r" ",~. ,me Tn'" :!'-\·:'IIII 1)",,1.1,· 
1'1".: ,u .. l" I",w"r •· .. rd. 
Other Aeee .. o r ies Avai lable: T ... ·" IllOIj. I':, r",,,,,. 
C, ... ,,, .·. \ :~I ,.1. ",. u"I~ I I:",.. ... 1 ~ •• ::OWl"I""" 1 ~,l:o".·~~I): T ... · !; 

IfMMI.1'1 T,'r,,,u,,,""" '·"i!. .-.11 "i",,~; TH·K <';1.111 
.\,h"'''r (f .. r '1" 1 .... ;.; t·" ,,,,,,,·I .. r_ l. 
Mounting: .\ Imll'"'"'' I~m(.j "ilh 1,1,,,·1.; ,·r",·~I,. ""i_I.: 
,,111111"'11'" ""hillcl wi.h hl:o .. k ... r i"~I,, Iill"1t. 
Dimensions: ( 11 ,·:",111 ) 11"\ 'i ( ... i.ltlo) ~ ) Ia ~ (.I, ·pllol .. l, 
II ...... • •• "\"('1'-,.11. 
Net Weight: 1.;1: 1,,,,,,,,1·-. 

~_--,-. '·~c;~c'".-__ 

$250.00 ~: :':\·1.T 

TI,,: '1',.", 11I::·l. \ \"'I,li ,,,, I,· .\I , .lu""'''· ,m,1 II ... "'1 I'.; 1"::1 ., , . \ ·. lI . ... :'lI""I",.!.:'i:!",,1 ( : ~""n\l" r ,,,,,, ,,.:,, I (ur I".t~ 
'" " ' · "''''''"111~''';''''''''1)'1'''' r. ·,·,.i ,·",·. 

SIMPLE TEST-SIGNAL GENERATORS 
01-"icilialOrs .~ I1t·h :1'; Ihe T n'E 120S-.\ :tnd the Tn'l~ 120U-.\ [ni t o.-"jl·i llalor,:. ill l'un­

jll 11t'l iu l1 with ;<uil:,hl\; TYI'E Sj ·, Coaxi:.1 l-:!t·II1('I1I."I ,·all 1)(' :t:o;:;e mhlt·t! iut" ell1l\·,· lI iclIl, 
H ~ .. t •. ~ i:!:l1 ;d ;::1:11I·1""10r. ... . \hlt,,")!:h 1101 ":0 \\t'll ,.:hil'ldl'.1 a" ,..: t:llld:ll'd-,;i ;::lI:tI j.!;clIt.:l'alll1·": ... mdt 
; t ~."'(·lIIl , !i.· .. ;11"1' adt"ll1:lt,· (;11' lIIallY n\l·a:-UI"CII Il'lIl." :11,,1 ;11·" lI :o;cflll auxil iary )!.~·ll('r;'I 'JI·'" r'jl" 
P"IIIhl,·,ioll \f'::till}! alld ill l' !'iludt'llt IaI,uralul".\· lfll':t::un: IlIt"Jl I.~. TIll' ,,::t·ill:IIlU·:: :II·C dt,'­
stTil'l,d 1111 pa~('.~ 110 alit! I r I . a ltO ! lIlI" "II:I\i:d ;lI·I·'::;":lIrit.".~ 1111 p:lg~~ 11 2 tu 125. 
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OSCILLATORS AND GENERATORS 
A !<C)UJ'('{' of power ur It'li t wlhage is :l pre­

I'e<p li ;;i l l' 10 Ilearly a ll '.\'!)I'" of IIIC'ISUI-erncnt;;: 
- inIIH'tiul1l'c. Ir:lllsmi ....... il llJ, \\':lI'(>ful'm. sensi­
t.ivi ty. :L Ut! 1H:1ll .... ut lwl's. Sirwc HIJ!J the 
{;(:II(,I':I I H;ulio (;omp:IIlY h;n:! ill't-'n "llppiyin,!! 
hl)llfllwry 0:,(,;1 1:1 1(11':< for tl ,i.'" pllQIOse :\!lel h:H' 
:d\\":1\'1:i piOIlCCl'CfI in 11I'W dc. .. i:.:;n:,: tLlld new 
!'in'llil,;, 

r Ulll'l lnn: ll 1,\', t h(·"c Q!'l'illalOl"I< (':UI be 
J.( I·ollIX·d 111\1110" 1111' 1',,110\1'111).( eb.s...;ifi(':lti(JIIs: 

{ I) Bp:-;on:Lnl -l·j n'll i ! ( l-t') 1 Ypt':< - the f re­
qll(>l\ ~'.\' of o."'('illaliull j" df'lrnniw'l.l hy ;\ 
Illtll"[ I'irullil hll\'illl' illlhu,ti\'e all,1 r:qnwili\'(' 
('11'1I1t-111,.. , 

{:.! ) I k:ll -fr('qlwIH':Y l,"pl:'; - 1 II{' n Ull'lIl i"1't ..... 
IPIC11(')' i .... tlil' ,l iIYl' I"!; IH'C 1'f't,I\'I '{'n 11i(' fl'l.!I IIlCn­
I,il· . ..; of 1WO o.~, · i ll :t\ol's, om~ qU'i:!!)lc :l lld one 
lixed. Tll i:; t.vPl'!·III·cnl II widt! frequency mngc 
wil h :t l'i llglc " "111 rol. 

~ :J ) H-l' lIegl'lll,)';!tiv\} t.\·pes lhe ire-
'l uellCY is ddc)'m i!wtl ]'." II .~, ·I",·tin' c ircuil 
ellmpu""d of rI,,,j,,ti\'t' and (':lp:lI:ili\"l'l'1emC\l\'i! 
/lnd Ihe ,·il·,·lIil i.~ highly dt 'J;!:I'IH·I':.l h.'(1 except 
al Ihe pa",~ fn 'qlll' llc.'·. Tlti" I.qx' IIf u.~ci lla lt1r 
:11",,, e,ln'I's a wide fn ''1 l1clI,'y ra Hge wiLh :I 

iji n:,dl' ,'0111 1"01. alltl ah t'I'IL:din'''' I'an he flt·­
",iJ,!;llpd til ]11"0.1 111'" :1 IIl1mll('l' 'of fixc{ 1 (r('­
qlll,twit,,,,. a:< sl'1l'dctl 1 •. \· :, s\dlt'h. EX!;l'lIt'nl 
w: II"I {'JrI11 "all ,,~, ,,1.lai llt!d (rolll Iht' H-C 
deg" llcrati w· ol't'ilb lor :1t lOll' pow('r IcvC'is. 

( IJ Ek'i.· U·H-m'TILnllit·al 1.\'1)('.'; - ill(' fr~ 
quelle .... ;.~ ,i1'll' rtni l1"li I.y a "j l,I',,1 iug c lt:IIlCIlI. 

O .. wi ll:ttlln, :l r( ' IJf len dl.'"iJ,!lII·d for :oipcl'ific 
:t PI1 1 ;,·alillll.~ .... 11 111:11 I.' ll1 pl"l:<i." ill ti le de:<igll 
mn:<1 ],1' gin'lI 10 (I "ill~l(' ,'h:lr:lC le rislic. ~lIl'h 
11" Ili)!11 '11111)111 !JUII"I·l'. 1111),(' \I·al·cfll l'll). fl·t .... 
qllpI"'y sl:d ltl i,.v. IU' \rid!' fn·qw:ll lJ.'· range, 
\rhil(~ :HI." olle qf tlIC.~C ,·hantt·l l'I'i ... li t .... Ill" in 
m:[ I1 .\· '·;I .~I'''. 1\1'11 . I· :tll l,,· lu-hi"H,d. ;1 ; . ..; nol, 
in I!,"l'tll·l':d . 1" 'r !llllllli" ;IJ 10" 0 111 10; 111: :11] forti' in 
a "illl!,"lc iU" Il"1l1ll1 ' l1l . 

'1"11\· (;"Ill' ral I{;ldi o Compa ny mallllf:te­
lu1'(';'; all of Ill(' 1\11[('1;0)[: 11 1."1)(':< li:;[('11 alJon.~. 
a 111 1 II,~' ,' Iut nll·l l ·ri .~ 1 i,·:< 'If n \'ail:1 1 ,I,' 1l1Odeb are 
1.:1 1 !lIb I I'd ill ,'1 .un·lI il'm f01'1ll 1111 I hi' ncxt p;lge. 

Tune d Circuil Type~: Til(' tlllIC't1-I.-C n"'l·il­
Jalul' iij liul(' 1I:;(:d no\\" fol' nutiio-fre'!ll c llt·y 
Iltl'a:;:llrem~'nl :t11,1 ICI<ti llj!. heeau."«' {If Ille 
I't'I:n in,ly cxpC'H:<in' array flf illdlWIIJI~ and 
I·apal·;tol·" nC',·, !",~a ry if a willl' I'allgl' of 1'11'­

ql lt' III'Y i" 1'1 Ill ' '·O\TI"t 't.I. Fvr a ud io-fl'~l t1('ll til':<, 
;1 h ll" 1J{'1' 11 .~uIX' I'l;(·.t l'i l h.\· l.e:\I-f l·l'fJllf'llt·~· ami 
B-C 'YIlt:,;: . . \1 11tlJi,,-fn·'1"I·IWi!· ... , howeve!". 
II'hcn· Hlllilig 1':111 h., :1l', ·o tllp Ji.~ l lt'd hy :til' 
.·:tp;,,·il " l"~. thl: L-t' ti lTII;1 n'maiu" tilt! lJt:~"1 
:\lt d tn,l,.1 "'·',II"" lit;(1 fr~'qlll·lLC'y-dclc l'l niuillg 
!'<yillcm. Th,' '1' , I' ~; 133U-.\ Bril l!!,' (t'<l'ilbtor 
USClO luncti-ci n 'uils to COVCl" fl'cq1H~ lJ e,\" rultges 

us b rge:ls [(I.OOU : I. The THE S5i-A U-H-F 
O"l'ilbIO" i,,:t ltLlI('l l-ci1't'uil in"tflllncnl \Ii.i nl! 
t lt f' !llIlIl'dly f'i l't'ui l (:\ U"ller~tI H:ldio de­
"cIlJpmcnt) as thl' Ilmi nl! ('I{'men!. 

Ol her olwi lla lOl's l1 "i ll ).t I hi' h\ll tel'lIy o r 
s irnib .. "in'uit" (l l"(' lislN.I in lhe ~t'l' tion on 
Unit TnSlI'lllllClllS, This lilll' of inpxpC'll:<iyl' 
os{·illat.Qns ulso i l lC'l lIde~ an (ludio-fl'('qUCIH':Y 
model. 

Beat-Frequency Types: T h(' ri r.~ 1 l'''lulllel'l·; .. 1 
1)('1It-ll'el(III' IlI'Y ClSt·illlllvr W;I.'" ]Jrotlul·j·d b.,­
(:cII('I'al Hndio in Ih e m iddir' IH2tJ's .. \ . .; t ht, 
dt·\'l'iU[>II1t'111 (1 [' 11IIu:" :I lld l· in·lIil.'" has prl>­
gl"t·s.~e~!, irlr'I 'I':I:<ingl,\' 11(·tl"r !Hu,jpl s ha\'C' 
Iwen dc,·(·lrlll,·d. l'l lllllin:<litll!" ill tIle pI 'eN'1l1 
'J\" l'~; 130.t-.\. 

TIll' 'I' \'1 '1'; ,00-.\ d.·liI·cr:< 0111 pilI fn!'1Ilt:Ilt'ieC' 
lip 10 .':J 11l l')!al·.\·t"!I'1O alltll u'ltt·c .·:Ill III' (1:«'.1 ill 
It·.~lLllg \\'it!,·-Imud 'iy ."' Il'III". '1'111' '1'1 1'1': J;tO:I -A 
produCl'!'< III"' I ulll put fl't.·qll«nt'il'.~ "illlllilunc-
011 ... 1.\' :l nd ;'..; a ll ,·\t·I·II(' ll t -';OUI·,·,· fllr 1Il1';I:iur('-

1I \t' Il IS IIf inkrmodllbl;'1Il 1 1 i.~llIr l ill ll ill audit! 
:;y:<I(·/lls. 

R-C Ty pe~: T lu: B-l' d.·J,:.I·IIt · I~ II;H' Inll' i.'" :1 

(:CIlI!r :d Hadio dl·,·dtlPlIIt'lll. l'm'('I"('{1 IIY a 
hasie pall.' llI . IIndt'r wll;!'!1 IIl h('I' malluf:lt'­
ILlr('rs ha\'(: 1 ... ·1.' 11 lil·I· l)scd. T wo nwtll'l!'< :11'1' 

l) lfcI"I·d. til e T\'I'~ 1:1\) 1-.\ . wh"",' prima!";. 
(· II:l l'tu:t eri."tk I:; II .\\, d i ... I.,rli,.II. 11 1111 11,1.' '1' \' 1'1'. 
1:102-. .\ d(,,.i)!;lwd fIJI' a widl' frt·qm· IIl' .'· I': LIl)!·'· . 

The ro l"nlC'r lilld" il" j.!l'l·:I1 '-·SI 11;0;1' :~s a I('st tOlU' 
" . lUI'(;C 1'.11' IlisI L)rl;!)1 1 n1t':t"l l n·tll "ILI ~. all,1 1111' 
latl.cr :t:o< :1 PO\\"I'I' "'''111"1', · fot' bridgc measurC'­
ml' Il t.~ lip III 100 kl" . 

El e ctro- Mechon icol Types: The t :('lwr;rI Ib,Jio 
Cumpany 1U;JlIl11:1I ·l un·.~ II IItLllll,t' l" "f l'it'I'lro­
lIH'cbnlli.·a I o".·ill;,l oJ's. (ll1:1I·I1.-t·I'.\·!"i1 :11-(,1 Hl­
troll('{I I.\'pc:;, for W;t' as f l 'C!pj ~'II\'~' ... 1:HII!:J ... k 
:In·li...,led illlit(' ]o']{I·:( tlT;':VY "t·l·tion "f Ibi.­
(· :Ll alog:. l ,i"IPti illlht· t"ol1 u\\' ill~ 1","'1 j"l l :11'1' I II'" 
:mdio-fl'C'IJIH '11I'y lUll in)!;-lork mOlh·k III\' Tn' E 
~I~I a nd til(' '1'\"1' 1-: i1J, TIII'st, :m' 11,,:1.'1111 :1:< 
IO,,"- j>o\\'cr >'01I1'eel: fill' I" ul1 ;11111'11" IIpl.'l":! t illl1. 
a,. ;n ml l(lu1al inj.( h(';II'II11 IraH .~ lI\ill!'r:o; .. \ 
m;{'rnpIIOllt ' bunlm(' l', II II' '1'\ ,'I; ')i1-1~. II.~('''' 
a IlIlIed l'et·,1 :I.~ tht' f('elllll' lwy .~lal.i l i1.inj.( 1'11'­
nwnl , li nd il" :t " 011\'('11;1'111 . 10\\,-pr;,·!·d dl','icc 
fur IJllilll;ng inl o oth(·r {·, (u ipult'tll. 

Mi scellaneous Types: The H:JJld'Ull :\lIiS(' 
l;l:'llcra lOr ,1c1i"('r!'< a elu .t i IL III)U .... 'UI;:<C l" jJCC­
!!"IUll. ali gt'I\(' I·:tII-.. 1 hy a g,,:::-di.~dl:trJ!C' l uhe. 

The J'ul:::c( ;I;: Il(·raltl l". wlt ile lIorni uall \' l i.~IL .. 1 
ill the U::icl T. I..\T OI: .",'("1;011 111'1111' '::l la lll)l,. 
i.~ primarily :l \\'a\'c-,~h:q)i tl g de\'in'_ 1'1:'1uirill-g 
ex,:it:tliull frolll :1Il ('xll'l' l1; 11 ;!udio o.~I'ill:rlur . 
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I:J(J.I.,\ 

JaW·A 

iUU-.. \ 

130 1-/\ 

:V""'i! 

l\ell' -F r"" I"e" e)' 
( ',...ilhllor 

T"'''-~;J(,,:rl .-\"d;o 
l:(>' '''"llor 

Wid(!_I.(:",,:(! H" ",. 
F",.ue,,,'" O$<·illalur 

Low_lll;torl io" 
IJsc·;U"lor 

1:$02.,\ O~';II"f,(lr 

1:1:10-.-\ /jri,lgc u,.,,;n3lQr 

Chll' 

It<.·,tt .,. ..... ~ '''''''0:)' 

Ik-", -Fn .. ~ I''''''CY 

Ik-:'I_F ru(1" t!"',e,' 

H_C: 1"" j(,·lIcrllt;"c 

It.-f' 1 ~~':C'''~fa'i''e 

Tuu(!<"II""cuil 

OSCILLATORS 

P",V/""""Y 
N"" ,,. 

::,>tl- ::!O.,MIO <:,""1~ 

(I) ~~ l- :"~),I~~' " ,\ ' . 'II'~ 
(:!) 2U,!lIK' ~I IJ.lIOII"",.·I~ 

(:H T ",,, ~h:""l~ :0<) 1" 
I1w,,·ly ".lju .• laV'" 

(·1) T",,, ~h:"" I.- "'ill,,. 
tixc-'I ,lifT".",,,,., 

,';11 .·,,·,·Ie.' _ 1Cf 1.:" 
III "" _I. :'., •. 

:!(I- I.-,.tlOl "y,·JI'~ 
l :!i /ixer.1 r~I"(!rI"k",) 

1I 1- IIMI,OI~ 1 "r,·k-

·II M' cyd"", leMH I c., '.·I~ 
.~ I.:,· - :',{I M .. 

M l.ui"""" 
0 .. 1,. .. 1 

;\orllJ(,I- 'I.:j ... :UI 

1Ii~"- 1 "';011 

Nu,u,,,1 1\) nl\,' 
lIiK!o ,,"uti 

0.1 wltll 

I~ IIIW 

IIII} lUW 

·111 ",,,, 
:!() Ill'" 
~J tlOW 

0:; ,; "':o LL 
I ... "' ~I 

s.c;;-,\ U· II-F OSCill:OIUf /jlllWrfl," T""col C'ir,-,u;~ 1011- ;",/,/1 .\10· l ' . .j ,,'aL, 

lallO·'\ 

SO!J-" 
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OSCILLATORS 

TYPE 1304-A BEAT-FREQUENCY OSCILLATOR 

USES: Thi~ is n :,!;l'IlCnti-purpo>;t' ))(','It-fre­
ijlll'IW,V o,'willntor ill:ll j" p:u"li,'ularly 1I:.;d"ul ;1;'; 

a PUII"t'r ,,:olln',' fnr II''''!. .. 011 :tudio.fl'('qllcllI'Y 
liTH's :11It1 ;n.;)<()(·ialt'o! 11('!work;,;. It is al:su 
u:;('lu l :1';;\ n,ltag(' ""II]"!'!: for 1,rid}!:c 1il(>:lSIlI"('­

llIt'llls ;I nd f(,r 1l\(ldul:ltin:,!: .-;i~Il:lt g('l1crall)n; 

anti I!' . .;! o,will:dnr,.:. T Ill' 0.,,(' ;11:1101" ":111 he 
lIs"d (Ill pit her b;tl:IIl('l'(\ or Ilnl':1iall l'ed 
system,.:, 

DE SCRIPTI ON: 'I'l l(' Tn'I'; 1:10-1-.1\ BC':'tI FI'c­
qUC!1<:y ( ).~I·il l :llor ul ;li:tl''': lh(' (',)1l\'('lUion ,ll 
IlPal-frl'l jllI'lll',' " ():<('ilblol' dcsip!. hul h:ls a 

nllmlH'r of HIIII"II:I) dh:.;i)..!,l l fl 'allll"('." lli:l\ 
,'on 1 I"i 1 111 II' 10 illlpl"l)\"pd w'rforrna n cc and ca,,;c 
of 0lll'ration. '1'\\'0 r:Ldio-(rt"!\I('III',\" Q;willHlvI'S. 
UI IC tixl'd and Ulll' 1·:!l'i:thk. fC'I,tI ;\ pt' lHa;::rid 
C" ll\'C'rlt'r !lll'lltl~11 1)\111'1'1' HIlII,lil;I"',,,,, ']'111' m­
::;1I1 1 ;n ~ d irTNellt'p 1''''''111('11('.1'. :d'I('r p:I~..:il1g: 
thl'll!!).!'!1 ;\ Iv\\'-pa".~ tiilPl'. i:-; amplili"d ill a 

I'a IIIIH-f·'l. d"l!PIIN:II; I t' Hill I II i li ,·I' . . nl!' 'II Ii 1 luI, 
]('\'(·1 i" ('OlHl',ill(',] h.l· :1 e'lIl:;latll-i!llpl~lalll'l' 
;lltl'lllwt,lI' 11m! i" ":llil)l':I\I',1 in ,!et ' ill{'l,,: wilh 
1'''1']),'('1 I I> :Ill Oll1]tlll , of olle milliwatt ill to .(l 

(iOU-ohm lillf'. 
FJ)I' pl'rlllalu'ul ')1' ("(,I:t,I'-ra('k iu:;(allat iUIl. 

,llIpli, ':I1(' (Jlll1'111 II'l'Iuin:d" are prol·j,I,·d :It 
1111' n'ar "f Ibl' illl-lrIlI1I1>1I1. 1hl'III1.!!;!] . .,I:llId:1nl 
1IIIIIIipoillll'l>IIU"I·lurs. 

.\ II\'IJlL 1:t11\)J IW; ' I il\t!il';llor i .... provid ed 1.0 

;1 .-; .~i.'''1 ill .... t:lllli:!l'dizill!-( Ihe fn''1IlI'IlI 'Y I::dibl':l-

liull of the '1~I·ilb(.o1' ],y :;('llirlp; t'ilhel' 10 I he 
pOll'N lin" fl'e'llll' lwy III' 10 Zt'I'1) he:I! .. T he 
I'n"tllelll'Y ,Iiall'ani(>" 11 11 1~;lrillllllil' "\'alp, all , 1 
is dril'CIl 1)\· :l sll)\\'-InII!ilJ!l U;C;tr-rCIllldi,1Il 
d1' ive. e:-;scllti:tlk (n "! fl'\ 11lJ 1,:It.:idu . .,1t. 

.\ c.vdcs-illl'I'; 'lIwnt di:d pr"I'id e;;: :t mea llS 
of I ' ;(r,\'inj! Iht ~ t'rcqlwll l·.I' 11\'('1' n r:l l1 gc of ±:iO 
t:.I'I']PS:l1 <1J1Y St'! I in,!! \II' tlJl' main di:d. 

FEATURES: ... '1'111' output \'ultagt' uf this 
o . ., ,·ilbtor is pra(·t i,';dl.\· (:onSta ll l O\'cr the 
cutin' f r'cI!ltt'lln' ra llJ,!C. B('c:lu,o;c of this fa !'!, 
:1nd l,et' :11I,.,C lIlt , Olll.P llL ",mlroll i1' (' :llil'l':l1(:ll 
diI'Cl'!I.I' in d ("'ihcl.$. it i . ..: p,)",,,ih]n 10 take 
fn"lllf'Ill'Y l,hal'luoleri1'til';'; din'ell,\' wilhOl1t 11 
dl1lllm.I' J,!cner:ttm' rcsist:ll1ce :md os('illatol' 
\llIlllIl('\l'I'. 

... . \ lt iJ,!h t! t'J!J'('(' or . .;tabilit.\', in 0 11 1 pul l'ull a;::o 
:1" \I'pll as l·n"IIH'llt·y, is ohl: lined hy Ih,' II.'.;!' 

of hi.u:hl .I' 'Halll(: dt'Il\t'H\:; ill rhe oscilla tor 
<;i n·uil . ..: an! I "I:I! )il ir,a 1;011 tI ]' I hI' 1)01\'(')' .":lIppl,I' . 

... 1'!l\\'('r-·~ 1JPJlI,I' hll1l1 i" )'pt!w·C\ 1 If) :t I 'N.\· 
1!l1\' 11'\'(,1 by t:~l l'eftl l 11('.'<igll of Ihe power­
.-uppl.\' fill('L 

... I-:x l'olll'nl w:I\'cfonn i" :It:hicI·(·d ],,' 111l'an;.: of 
":'1'1']'111 " .~"ill:ll',r ,·in·llil ,lesiJ.!:n ill 1'~lljlllll'ti'"1 
witll d':)!ClleralilJlL ill IIII' :11l,]i" :,[lIpl i lil'l'. 

+- :-';11:dl .si zl· lInd li).dl! \1'l'i;.:;1I1 11l:1ke lite IJ.'<I'iI. 
lalll!' t'\JIlI"'ll it:J1 11,\' I)Or llL!)le al\ll contrilJulc 
gl'( 'atly 10 il~' ).I.t:llI'L':d Illi lil.\'. 
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OSCILLATORS 

SPECIFICATIONS 

Freq u ency Range: 20 tn 20.I MI(l ty,'lp.~. 

Freq u ency Con trol; T h(> ,,,,,i,, N)nlrol i~ en~r,,,,,.;l lr"'" 

~'U 10 :!O,r ~ Ml t',"c!.,., v,-r _"·,·,,,,01 "nd 1 " ,~" l,rm;l"g:Mil hUli, ' 
(tCOI""n!'.'· .$<';11(" The /,,\,,1 ~(":dl' [('tllI:llo i. " 1)J,rfJ~i"':'I,.I.,· 
I:? i"d,('<. 'I'h.· elT(><'I; \"(' ,', 111(11< HI To\,u i"" j" :?-lIfO. or NI)" 
p<'r ,I<"·,,d .. oi In''1u...,nr.\,. -1'1". fn"'l' l p.TI ,·~··illtr{'-"'c"t <li,,1 
i.< ",,[il,ratl''! Iroln + !ill to - :,/ 1 ryd~·.,. 
Freque "cy C .. lj br:otion , '1'1,,, <-"lib.,,,,<.>,, " an "" ~t ,,,,(I . 
, .. ,I;x,·d .,-irhi" I ".1",.1.., "I :u,,- lim,.. h\' ,;..,uing lIw i ,, ~rrll' 

",,'nl 10 , 11 ... 1i"" frr·,I" '·"".\" ')r I ,) ~(>ro bea'. The c;dihralitJII 
"r II,,· f,,·,I'''"'''':' ",,"n,,) ,li,,1 ~,.n 1.1t· "'1;1"< 1 (lI'('JII Will,;" 
l:( I', + II .. ~ ",,-,-1.· , "fl,-r rlor- o",·;Ua''',r hn,' h .... ,11 ('urn .. ',]." 
",., It) 7.'·r" I~'HL Th,' "N·.,r: .... ' n( palil,mlio" (I( 11,,· 
ir<'<lIl"'W.'· ' ;",·r"",c·"1 <lial i~ :::: ' <'.1<>1". 
Zero Beat Indicator: .\ ,,<,on 1,,,,,1-' i.. 1I",·t! 10 ;nll l,·",<, 
" ' r.) IM ':lt tit tlo ... li ,)1' Ircqucn('~I' QT at 7.('", . ,·"IC' . 
Frequ ency Stabil ity: The d rift Irnlll" "nld .'; ' art. i~ Ie,,,,, 
th"n 7 ('.1',.[('.< in the firM hour !l 'ld i.~ '.'.<.<1,111;,,11\' <·nmpl,·1 ,.,1 
,..ilhi" t,wn 1"'Hr .•. 
Outp u t Impedance: Thr t}Hlput il" I ',,-~I:II"'c M t~)11 o;oh", •. 
";11,,·,' ''''''1,,,,,",1 ,or 1", 1" ,,, ·,,<1_""11: ' 0\1,, ,1 . :",\1 i~ ;:"~e"ti,,lb 
<·,,,,"1,,,,1 ' ·"I-:"r. I1,'~" <If thl' OUIj!U( .. nllirol ,..·ttinlt. Wilh 
lood i",,,, ... I:0,,,',·. uf :!!1I1t1 " I"",", 'lr Ie" •. Ihe <>111))111 i~' 
I.~d,,' ... r.-I for aU ",-,!lillI!' vi 11,p "u!lm! c" "unl. W i,), 
I,iltlo"'r In,,, 1 i",p('<lall'~'~' ,,,,I-. ,, I""cl: "m.,- Q' · ... ur " I lO ll" 
';NI;"!:" ,II Ih(' V\llp,,1 """11'<)1. 
Outp u t Voltage; .\ llproxiu,,,I,.[.,· :!5 ... ,It ~ open cl"·ll i l. 
Fur" ""'lelo",1 r l';i" i ... } 10:.,,1 (he ,mI l' ''' ... ,II:oJ,(" \""ri.,~ 
I.." I,' .• ~ \],;", t U.:!i) (II , !\t:1 "",,.-.11 :! IJ ·w ,! :!<l.I)(H I (·.\'d..,~ , T h" 
"I"'h-"in'"il Otlll"'l , ·,,11,,<. ... , i., "ppr"lI"j,,,,,tel.,· HI \""!I ~ 
wid, lh. · ''''11',,1 ",,·i,,·]' i" tit .. 11 1(; 11 I)O .• i( ;'l'" 
Output Control: T ]'p ""II'lt t (,,,"ifni is ""Iihr ~(t"fl frQ"t 
+ :!;I'" - :!I I ,lI', rr-l('r .. ~1 t" 1 ' "ill iwuu juw 1j()l1 r")hTII~ . 

Output Powe r and Waveform ; x ()JL\1. \ 1. oUII"'1 n.:! 
\\':1\1 '''''x;,,,,,,,, whell (' I ,~·n'leo.l j"'I) :t ,,,,.1, ·]'<><11,,,,,1, ... ith 

1304-A I Beat-Frequenc y Oscillator . 
I·,-\·I'F. N"I" l'OTICK 50·.· Nn'~. I. 2, :! 1. I"'~'· ,.; . 

1M'll 1I" ""on;o:: <'Onl('nl ' l ppr(l~;lU~I ... I.\" Q.:?ii";- lx'I"'~" 
]I~J I,,,d i"bfll l .... \"c.I!·~. B"I"" Hill ... ~-.·I (' . ,10,' han"oni ... N"l­
t",, 1 ;J«' T(' :l""" . ~"d ""'." n';wlo II .. ;" ; :. f :';1) " ," .. 1, ·<, .\ p""d 
",;tdl "lIow~ "u i",-.... ", . .;· in 11,,· "II,!"\! 1.I"\\'(·r I.)" ,,,;;xi­
""'''' "f I ",,,,,. FIlr Ihi~ I I IU i l po.ili"" ,.f Ihl'/l\'TPt:T 
<W;I, ·" IlL .. di~lorli,,, , i· 11'# (1,,1" I"'; hen,", ',,!} !(M) ",.1 
iiil)lI "."" 1",, "",I ""'." ,.", ... 1, :! ' r :01 iiI) 1'."<'1(" •. W;II , 11i(' 
Il I-T I'I 'T ,·"" .... 1 ",r,,, ·'] ;ull.,· "". ,h" 10",'''''''';'' ''0"'"" ' 
i~ " I'I'["<j~i"o: , t .'b· ,1"111,1 .. 1 wh"" thc "s"ill"I'" I.' "!>('ral<,<[ 
;"1" " n ·r., I.,l\" i'''I"'d a",·,,, With Ilw Ul'T I'PT I""n1ro)l 
",r",,,1 :1 , Il , "r " ",,'e 1",1,,11' .""xi'"ll'" I ,,~d ;'''p ... danc(.' 
It:\,~ '·i·r.,· li1 11o' ,·ff.',·\ UI~'11 Illl' w:on·i"",",, 
A-C H um: 1'''1" ;\( ) I!;\ I .\ I . n,,'pllI II,," a--<.: I",m ;~ I{~~ 
I! " " , 1) , 1" ;' I)f ,hl' ('l1tjHtt ,·"II~II'''' 
T erm illa Is: .Ia,·k-,,,!, hi",liHII 1',,'1 s with ~1 ,,,,d,,r,J 31_ind, 
'J""'i "t.:: "lttl ._1 a ml:trtl \\" ,-.• , (-,rll I·], .... ' ri,' , I""hl" , " I I 1'111 ""'k 
"n' J,,.,~'<i,!, "1 " ~ It Lhe p:",,,I. r\ st:lll.l;tn i ",,,h,p. ,im "''''''~I 
·, ,, 01 (,I , ll.: 1,1·""i<l" ,1011.1i<,(,I,, nll ll",1 1",,. "'1""1.. "n 'he h" ck 
,.f 110,· in'HII",,'n( f., r t" Ia.,·-r,,,·k ;""'all:ol;ol1. 
Accessor ies Supplied; I'"w{'r "orol, ""liti!''';lll cnnnl""­
lor. ~"'! "\l'''''' (,,"'~. 
Mounting: l!J ·i,,,·1t rp];", ra.·" lJ:lHel: rerllo,·"h .. · CIHJ~ 

:ITe <Ill .plir,l !<O 110:.1 ;1 ' '''','' he " " .. I ""U" U)' " · ... 11 on a 
(;)hJ('. 
Power Supply: l!I.'j tv 12.1 ",,1 , ,< . .'i l) I .. r,n p.,·,·l~< "c. i\ 
si'''pl ... ch""low in lhc '·"""w,'';"".< I" t h" P''''' '' , I m ll '_ 
f"r"'''t "UI)"'.' the ill .• u u"",,,\ II) I~ ........ ,d "" :!IO w 2ro 
" nll~_ T lo ... IOt:d ,'''n._u ,,,pliml i ~ "hnul II~I watl:;. 
T ubes: 

3 - r.-:L7..( ;T 
1-1; ..... \7 
I - £, \ '·I_\: 

:! - ,; \' U-C T 
2 - t)[)3 
I-~ I I 

,\11 aN! ~"pp!iL~J wilh the ,,, ,,,,'11,,,,·,,(. 
Oi mensjon s : I ! I~, X I II I X 7! ~ i " d,(>~. oYcr-all. 
Net W e ight : I I ' :! I" ,,,,,.h. 

Price 

C.\ltOL $475.00 

OTHER BEAT-FREQUENCY OSCILLATORS 
Ollwl' I.vpe>t o f beat-frcquency o,wi ll:l[ or:o; are desc rilwd Oil page" J·ll :l1Id 20;). TY1'~: 

70t )..\ (pa w' 1.1-1). wil h :Ul Ilppr-r r !"t"ql ll' [W,V limil {If :) .\I e. I:; ~h , . .;ig;ll ed fOf \\'idl·- l1and 
Tl ll': I.""IU'( ·111f'lIl.,;. T n ' E I ID,-. \ (pa~c 2U:) ) h:t..i II l ine:l!" .~I'ld (' I" I'U111 lJ It, :IOUO e.\"de:-;. and I:; 
u. ... ~ 1 :[;0; ;(1\ in l O'rpo1al l01l de\'ll :t' i n frcqllell ty IllPu,,,u l-em l'lIlS. TYl'E l:m;J- A (P:I ).!;C 1-1 2) 
i,.. d<,,~i .~ I1 ( ,,j P:I ,. I i~-Il brly rOI" i11le l"ll\Ot.lub, [ iolt oIi :-;[ ()ri ion I C"1..'; . 
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OSCILLATORS 

TYPE 1303-A TWO-SIGNAL AUDIO GENERATOR 

USES; Thl" 'l'YI'E l;m:~- . \ T\,·o-:-;i;..;:nal .\\IIlio 
C I'lIl'I'alor is dl',.:i~nr,.r pt'imal'iiy ,I." :1 ('U1I­
n :nicnl IcSi-sil!'n:,1 ":"111"0"(' rill" inl('l'Ill"dll\:.tli'!1I 
disl0ninll mU:I .~lll·(!!lII'll1.". !t i~ l"lliuh[c for 
w;c in measurement s 1)\, all tlllT'('. of llll! u.~wd 

il. m-l inc:u' (lisl, orl lUll l;lCa:<111"('nwnl mCLllods. 
These al'(': 

( r ) The harmonie Illel hod. 
(2 ) T1H' iulcrmudlli:l1io!1 nlf'thtld ll:"mg a 

;.:1 rnn~ [O\\"-frcqllcnt'," lone and a \\"t·~d.;('r hi).!;!!­
frciJlH; IWY 1.<lIIC l,,\·:mll:lnlil,:(,l l l,y I he::; \ [P'l' l·;). 

( ;~ ) The irnerrn()du!:it.iull Illethod. some­
timl's ea l!cd a dUI!I.k··(ullt.' Ie,.:!. lI ,.:ill~ \lI'n 
jtml~'; of Celll:ll illLcnsit.y (n:t:lulInH:llded by 
lite CCIF). 

T he '1' \'1'£ (;3li-:\ W I1\'(' .\JI:lln.cl' i" "('I'om­
mended liS tl dC1.(:clor for thc!;e dis tortion 
lc~I~, 

'I'll!' Two-Si;;;n:tl AudiQ (;elH'I':I.!I)1' i!< also 
u,~j>t'ul as :'( gcncml purpose ;111di u-frl'qu cIlI:," 
~Olln :(' for te. .. t ,; 011 :ntdio-fl'('ljllt'IlI'," line ~, 
o Pt'works, and ~lmplifien"; fill' modulating 
l<i~ lIal generators and test, o,"I'illaH)I'S: and [\ ti 
a ,'olta14c tiOIlI'l'" fOr l\('OIl ~ti(' le,~ I S , recordill,!!; 
tt:"ts, ;wl! bl'id~c mefl"UI'Cmcn\s, 

DESCRIPTION: TIll: TH1'; I:{O:~- .-\ 'I"\\'o-Si:;n:1I 
Audio (; enc l'<.I101' utili1.c,,,: .1 l!c:ll-rrcq\ll'Il('~' 
",,',.;I.elll 1,0 pl'ovillc lilt: "!trillliti '''igllal.'' :1, ':1 i la I.le 
al the ol1lpl1L Thrce m.!io-fl'equcll c-," n~cilla­
tors [tI'C indudcd , one fixI 'd and lhe olher 

1,\\'v :loljll,.:lllhll', \\'hl'n .'I ~i~llal oUlplll " I' a 
si ngl l'-fn'lpll'lIc,\' l one i.~ dt:"ircd, the fixI·d and 
01W "f Ihe adjll~tahl(' ' ) ,~I'ilbIV I':i fpcd a 1)('111:1-
g;ritl { 'Oll n' I'LeI ' , TILp rC~llltin).!; dilIerplH"C fl'('­
q\lCIlC,\' , :(rler [la,.,:.~illg 11-11'''1111;11 :1 IOIl'-"a ~" 
lilll ~ 1'. i.-; :1111plifil:J ill :1 degener:lli\'(' :ul1plifi('1'. 
When a tiij! IWI nUlpllt of two tOI\I~i js dC.iil't'd, 
tIll' Ihird (J.~t:illalol' ;Iud o ne of thl! oLlit'r 111'41 
O;;i,:ill.~lor," f('(~d all addit jOllal 11I!lli:tgrid 1'1'11 -
"l'rl('I' , T ilt! n·.~ullill~ dill'l'r(,l1l'C frequPlll','" 
urlO l' fill.PI'ing, i,~ add('d to tit{' output of rhe 
Ii 1',,>1 l1f'lllaJ.(l'id «011\'1)1'1('1' , 'I'hi" cornhinl'll 
,"i~lI:tJ i,~ :l1npltfkd in II degencl'nli\'c flmplifil'l'. 

The Olltput. 11'\'(':1 is :Idjll:o;lablc by all Olll­
jllll-ltJ\'d t:olltrul allli :111 l.. .. p:ltI aI1l:11(1:I\0I' , 
This len,l i,.: illdil':IlCf! 1,\' :l \'olllnctcr c.ll i­
bl'al ctl in ,"ullage :1I1d in dlTihl'ls widl rc."pp('1 
1,0 :111 ol1l pll\ of nlll' milliwall it1lo:t uO(J-ohm 
lint', 1-' .. lIoll'ing thc Yfllt.mc(N is ~t :-:i-':-pl),.:ilioll 
ljOO-oh m aU('nu:1.101' aliO t::dihl':ll cd ill dl'(·j ­
hl·I,.:, 

I-'or IJl'nch U ;;t(' the l<iJ;nal !!,cner:lt(Jr j" l;Up­

plil''[ lI'ilh ('11i1 ,~uppll n s thnl ('1111 hi' ('('mo,'cd 
141 p('l'mil ]lNm:lIICnL installation of the in­
stnllllcnt ill a ,ilalld:lnl IU-iIH:h relay 1':lck, 

FEATURES: + C:U1 be u,"cd :I '; a ,,;i u,I!lc-i'rc­
'Ill /' ll !:," l}('at - frcqLlI~ IU;Y (J.~o.:il!alo l ' frvm 2U I." 
-ItUJDU i,:\'t,l e,; , 
~ Sllppllc,,: l'ornl)ill:llilJn~ of two frequencies 
ror int ennodul at ion 11istOl'lion te!)t!), 

142 GENERAL RADIO COMPANY 



.  

+ 1'lu' J·:)l.io of the volll\~ns of the two fl'e­
qucncic .... j,.. :u lju;;I :lhlE'. 
+- The c()n"'la!l l - ditren'Il('I'-ft'!~q\J(, lI c)' fe:ltllrc 
of tl H'I ""'H-,.:ign:d ou t put is parl' it :nlad.\· (' on­
veni Cll 1 fol' the Ce l l" method 01' u:':; lin;,!;. 
.. HarOhltlics alld inlcl'I l1oilu lation products 
in t he o.-;ci llat.ul' OUlpu t arc "cry In\\'. 

OSCILLATORS 

• O~JtPllt Vo1(.:lg;e is ('~<;.~n li:llly constant wit..h 
f rt,'l 11If>!ICY , 

.. Ft·eque ne.v and vnlLa~c :4ahility lU'(l high. 
+- Output \-reTer a nd atlI'UII:\!w' a l'e pW\'id ecl , 
~() t 11al til e , )stillawl' C:U1 Il( ~ uscd a.,,; :~ :-; 1 :1 III lard­
!>ignal gel1('rattl t' for sudl measurement..:,; U.!:i 
v ()llage. gain , all1l at.tclIU:l ~ion . 

SPECIFICATIONS 
Frequency Range: The fOllr ""ui"J:.~ of II,," lll;T I'li'l' 
FIU~QUENCI J::S cont rol. lalldl&1 .\. B. (' . a",1 D. 
fe><\>C\·ti"d.\·. corre!!polld to the j,lHo\\' i"l!: OU1.I,1I1 t:<.>"' . 
hi"Uli,)'L": 

,I: :!(j to :!U.O{}O tydM lI" r Ml,!Uml. 
Il : :W.OUU t,) 4(J.IJOI.! ,·.I·, ·leri per M!<.:ond. 
(;: 0"0: frL't.IlICll~Y. f,. of :W I" :!(I,iMJ\l (·."do;." nml :t 

~olld frC< llll'u>:.I·. h. hillhl'f lit" " h h~' " Hx~j ",,,,," "1. 
wh i ... h mllY b .. · hel·W""" tJ ,,,,,I IU.I)UU c.I·,·h:~ .. ,b f, i ~ ""rit",t 
'"e diffcrcIlr.e frt'<luc" ,'Y rOI,,~in~ C('l\~ I:UIl , 

l) . 0" ... fr"(l II<)'"'.'·' fl. of :!O In :!O,IKM I t'~" ' I,,~ ,,,,.I " 
.«H:om! fn"'I'.I l"'q· . f". 01 :!1.I1C> lU.lJik) '·.\·I·I<·~, 
Frequency Control: Tha III:l i .. "Qlllro) j>l c!u::nll·,.cl iw," 
:!tl 10 20,iKW) c.I·<·le~ )!.,. ;<C<:01l0.\ ""d I 'IL~" !rue logar il h",;,,; 
fr.·IJ " '!IIl·Y ;«::.Ic, T he tot,,1 ",,·:ole IUlIgth i~ apWO.~illl:t.l el .,· 
I:! i"ch..,,.. Th.· ,·rr<:t·,·i\'e '''' l(le of "Hatlo" i~ 2-WQ or ,'Ill'" 
p~r dmmd" of f"';'lli c lle.,' . The frc'I",·",·.\'·i ,, ~rmll~" 1 ,till l 
i~ cnlihno l (l<1 il'om +5(1 10 -051) e.\'(·I L·~. :?U kc itt BwitcJu,,<1 
ill to gi,·(: :l1J k .. , 1<> IIJ kc, A aYl i,wfo ,,-\lxili:l r.,· f.e.-Iue" .. ·.'· 
Ilial. f •. is (·"Ilr;.,,(~j ir"", IJ IV hI.uOO eycl..", vI·,·r :q,prnN;' 
"'awl .. ' 1M)" of di,l! rot·,,)ion. The ~cal,: ,lblrihu,i"" i .• 
"pproxi'";'I "]'" jOS::lrilh,"ic ft l)o"e 500 cy..te$ ano.\ IIJJltrOJ";. 
"t:lli.'ly !ille:!f I.><:lou· ,; (HI e.\'de,s. 
Frequency Cali bratio n : .11",,, <I i:". :!u to :.!tI.(K~) c.I·des: 
'1'1,,·. i;alil,r:lliQIl e,,,, Uo: .$1", ,,I'H·..Jj.z~d wit.!,'" I c~·d" (11 :W}' 

Ii", .. h)' ..cllilllol lite i"~lrUtlWI1I to ~('ri' b .. :II. Th .. · ~ali l)I'i" 
ti.", uf th .. frC<lne"".'· """,."I\li,<1 ,'''" I.e r"li .. -II Ul .... " within 
=l l 'i~. + uJ. q"'lc') " hcr thc "."'··"t:.Wf loa .. I",~tl ,·"rreetl.,· 
. ....,1 '" rero h""e 

The ,1(',·"r:,,·.,' of ' ;alilll':lI;'J\l 'If l ),~ f"""I"eI1C'.I'·i,,~r"':"""L 
,li,1I 'os ± I ,,~·d<·. 
Au xiliary d ial. 20 tQ 10,000 cycl e!>: TI", fro~lu"nc.\· """ 
I>f' ~["",I:mliu'd ... ilhi" I .... Ide Il,I' I!<.'llitlJ,; 10 ""'0 lX!:lL. 
T h" c·:,li"r:'!ti .... " o f l\'~ oIi,,1 call I..., rdied upon ",il.hin 
±(:l .... ; + IU (·."·(c~l. 
Zero Beat Ind icat or: The ""\put volt,,,cH'r """ II(! " .-;<'(1 
\n iudi""I,· "1>1'" h,,:n. 
Frequency Stabi lity: T he Ilrifl fn"" i. "vl,1 "I,,,·{ i .~ 1 ... <;; 

Ih"n" "Tel..,,; i" ,I ... li,.·( hOllr ,,,,,I i~ '·.<>I4.'''I,I"n.\ ':VI"I,I"ll...t 
within two ho"r~ . 
Output Atten ua tor: T he '1U1pUI "I.\e .. u:.lor h,,~ ~i~ 
~t"')J' frolll - \1 1\1 to U tlb Wilh ,,11 "e,·un"·.I· of -= I ' ; of 
II" .. nOllllll",1 ;l1t(!!m:llio". 
Output ContrQI : Fo" e:tl'h ~ICJJ or 1.I,e :Hh'uU:lwr the 
"tllpnl ,"ollll!.:,,· ~:O" I", l'O"li"""ll~I.,· I'>lrko,l IrQ'" 1,'rIO I" 
",,"siu,ul" I'olta!;!" With 1.1" .. freo.lllc"~.' Olll)HI<, the ruli .. 
... f th.: n'it:'«.· .• al tin' ~'I\'" ] ,·cqll<:" dc.~ em, be :llIJu~lP.d 
fro", I<.~~ 1.I<a 11 o. I I .. , ,.r"" t "r I h:", III 1t.1· me,,,, S oi '-' "Oil I.!'ol 
~,tli!"'al"d iro'" Il.l I" IU. 
Output Voltage: :\'UB .\IAL I)OII/JUI I'''J,·id .!~ full.""",,,. 
9JI""....,ir<:uit. Olltl"lt I· .. h a !:,,~ of .'ill ." " ·' · . "·,,h~. 5ulI ,ui.·",,· 
'1·oh~. [) ,,,illil·' J!t~. iill ,,,iI\i\'Qh,,,. (,UII ,,,iIIi\'l,It ~ . alll\ 5 
\'olt~. Hlt; 11 Vutlt1lt 1,rol'ide~ iull·.,·" I". " lw,,·,·ir'·lIil 
..... Iput "QI\"II<:~ Irm" '::'lMl ,,,i'·\'9 ,,,,h . 10 .;11 \·uh ~. WI"", 
II", outpu~ ,·"I t,,!: .. · i~ of two fn.~I"'·'''·I''~. 110" ;"<li(·,,I('l1 
1'"h"l:c i~ thc ~U'" of Ihe \'oll"~"~ ," . t l,c 1\\'0 fr(" I"~'l<'i"", 

1'0' " ""'Ic1, .. ~1 rhbll,'c 1<1, ... 1, the ,'"nall"" of ""1/"'1 
~oh:' f,(e will. fn"l"ell l'.'· i~ :, .' follo\\'s: 

f. r:tIlI:C ..t . :md f L. r,,"J,("~ C :" ,(] /): UCtl\'{-CU 20 all\1 
~().UllU ".'·,·Ie" lh~ "'ltlJUI. ""Itage ""ri{>~ h." ._ ~I",,( ± 1J.:! (j .11). 

f +:!fI w. •.• r:",g<·II: H(·!""· ... ,, :!II "'lid :\;; kil""y,·l o;.' 110(· 

'f'!lIH 

1303-A 
l 'A'n~K'" !\'OTlCJ::. 

I Two-Signal Audio Generator . 
So· .. " ",,,I,· 2. I""'" 'I',. 

O"lpUI ""It,",c \'"l'i".q less 1.10"" =0. ::1 d b . I~ " 'iI}' .11'011 
I <II> at 4U kilo<:.,· d,,~. 

I :. rau;."" C: lS"IW(,I''' ~I :.ud :!IJ.UOO >:.n\(,,, II", ntitJlUl 
",,!tUIl" ":"ie$ I~ than ±~I.;; . 1),. Il "'''.' "i ~" 11.,5 .Ib a~ 
;;0 ki!.\o·.,·,·h:ls. 

;.,. "'<lII:'C D: 1\\l1Wl)ell :!IJ 11 ",1 IU.IMII/ eycll'~ lh", output 
,"Ohillt<' I':tri\i~ Ie,.,; I),,,,, ±II.:!:' ,III. 
Outpu t Voltmeter: (·,.Jibral ..... 1 ill "oh" (Hlljmt :It 01 .... " 
,·ir<:\liL ,md ill .11" .... \bol'c \U' 0 <If f,,11 H·"k. Ihe ,·:.Iih",.­
Lirm iH I\e"'ur:olo) wilh,,, ±·,;':i of tit" n'atii"I;, 
Outpu t Impedance: lil)U 01"" ." . rr.~i~lil'(>. within ±2%. 
One ~ io.Je of til .. · 1)I ,II'"t drcult i~ 111'011,,;1"-11. 
Output Power: 1-1[(; 11 oulPI,t il!. I wall "".xilllu!Il i"to 
a IlI:Hchc .... j 1"",1. ~O I( .\ I ,.\ L ',Ulput is HI lIlill il\' :O~«. 
"H\~i"I1"". im" 1\ ,,,,,,rlo,,,,1 10:1(1. 
HarmQnic and Intermodulation OistQrt ion: Di;­
(.ocliu" is "ot :ltTect ~d b.,' the I"",] i"' I"'.I""C!! VJ' II,~ 
",·uilllls of It." ollqlllt con\rol "nil ;,1\"""",,,,· esrel, t ,u , 
I-Il ( il! "nl l)lll with II,,· II 0.11) i\l·le",,:I1UT Ilu~iti'HI. 0 1, 
I j rG II UUIPIIL will, the IJ o.\b:ll I<:"u,,\or )!OSili"" :un! wit.I, 
" h):l(\ I.".,. It.:, ,, ij()U oh,,, ~ 11. .. - di:i\ortinu "ill II(! hil!:l'''1 
II"", llo~ ,·:.hh"" , / uol~'(j Ix·I" .... wl,k!. :' 1'1/1.,· 10 (<11 011< .. ·,· 
<:Il"d i lioll~ "f j,.>:,0.1 "lid O\II PlIl ",,·tli",,~. 
H<lrmonic Distor t ion: For :-.iOIl.\ I.\ 1. Ollll'lll I.hl! tul ,,1 
hllrlliolli <: CU"!'"'' i~ I""" ,I':O'L I).:!.'>' ';' f""">1 JIIII tu "I)UU 
c.I·dei. Uclrow 111\1 c.\'(·lc~ th" 1>:"',,,,,,,i,' ",,,,t(',,, i",·r"""., .• 
:!"Il '''''.'' re:leh U.ii'.;" at5tJ ,·~·dc.,. Fnr 111(;1 1 "lIlj," t l"~ 
lol~1 iI:ll'mollill Co," e!!t i~ I..,,,,~ LI,ftu 1',., froUl IIHI 10 "l/t)() 
",.\,,,I,~ •. l.Il'1V'IV I()I.! ~rd,,~ Ih,., h>ln"o"i" ,;'lIltOul iIlCr\"""'" 
:\tId ""'." " " .. ,h :! ' ; . :0' . . 'Il (· ... d~~. 
1 nter modulatio n D istort ion : (I) (;1: 11': IJ1"'dralic 
" ,,01 t;"hi, ~ <l i.<t"l'Iio" for r"'qlle,,"';...., ;,h,w<l l lJUU "."c1 o;.~ 
"",I ;, . Iiffer(:".'(lc f""' lu",,,,.I' gr<::ucr II ' :!II 100 .. ·."e1l'S lIre 
cat:h 1« . .", II",,, 11.15('0 "" :'{OILI ! :\L ""IJ"1t ""o.Ilu .... " tha" 
O.5Vc Oil l! 10 H U"'llut. 

(:! ) ti.\ 1 PTE: T he I\( IU>lrC r(tlll "i til" ~'"'' "f thllli<ln;\ rc~ 
of t.ho <,) lI"dnl1i.: and cul.i.: ,lislOrliol ' ror" 00(\\,<:;,," ·10 
:wel <100 cp;IO>l ;'1m! h h<,'1 .... (""n 10(10 :Iud 15.0UU o.:r\ile~ i~ 
lc"o; II",,, O,.)':~ 0" XOH.II.IJ. t)ll IJJ<l1 anll IC$I Ih"" 3'/0 
Oil 11 1<..;11 oU(jJ'll. 
A-C Hu m: Le,,~ t im" O. I' i~ oi thc OUlv"t ,"olillge. 
Term Inals: T\ I'f: :J;I~ Bindi,,/.: I'os r..· 011 palLel. ·1·((:I"IlI;n0.1 
~,·l;o)l . ill h:..ck. 
Mounti ng: 19·1nch [ch...- f:l<:k p:md with \\,(1.1"u~ end 
j)ieres. 
Power Supply: Hl5 to 1:!5 (or ~J() 10 tau) ,·ol l.~ . 5t) to 
(Ill ".H·le". I'olq'r '''In'';'''''I ' !;'''' I:,:, U·Hlh. 
Tubes: ·1- 1;'-';],1-1..;'1' I- .~U ·K;Y 

:.1 -IJ:SA 1 I - Ij \. v--u-
:!-OVtJ..<..;'I' I-H.":i.11 
:! - I;.s;.;:,-I.;'l' I-UVJ 
I -GJ5-GT l-a .. 1 
l -vllO 

Accessor ies Suppl ied: 1',,\\,," ~",·<I . " ,ullil)l';"t p lug, 
,u,d ~lI'<rI-' ru.<e~. 
Other Accessor ies Required: !'"r ' lt l'",sU,'"" "mW! vf 
l",rulOnie ulld i"I.." ·:tIlJ<lublio,, .ii,tunio" 11.,· T )'I'~; i:jO·,.\ 
\\' :11'(: AlI"I.I'~er i~ '·""o'"'u",,.I .~1 "., " "~IL'('l<'\r. 
Oim e nsions: ( \\'idLh) IVJ.1 ~ (hti:.: III.) T7H s (d"I,lh) 
17Y8 IlIc),,,.' . 01'(11'-,,11. 
Ne t We;ght: . ..q 111>1"'11.,. 

I'rke 

. \ IIEGE1' $1050.00 
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OSCILLATORS 

TYPE 700-A WIDE-RANGE BEAT-FREQUENCY 

OSCILLATOR 

USES: This o,.:ci lbtor' i" H.~l"flll for t:tkiug ,-;clcc­
livi!\" curv\:,; on iUlU~1 ('jr.'lIit" 0\'('1' a wide 
nlnl{C uf fn.'l!uC' l lI·ic...;, rlJr IIlt';I:<uriug tltl' t r:'l.II";­
mi ... ;,.;jull ehar;ll'll'ri"ties uf tiller", and for tcst­
ill~ 1\ itll."-hand .'iy.~tf'm :i :'iIlch ,I''; tf,l('d"jull 
>llllplilil'I''' :md l'o:n;i:d cable .... Tilf' iU,;lru­
nWIl! j" :iI"o an exn·llclil J,::(t tll'r:d !alt<lr:llory 
(I>'l'ill:11II1" for 11:"(' a.~ :~ :'iOUl"ec fur hrid;;:e 
IIl\'a .~lIr('n\('III" alld :1" :l m()duialor fur 
,,1,, 1111:1 r< l-.~igll:ll gCIll'r:ll, !I'.i, 

DESCRIPTION: '1' 11"11 high-t'rcqllPIH',V o:;c il­
!at 1I1'/), o lle fixed Hud thL' (JIIII' !" v:triable, f('i'" 
a dl'lL'clM from \\'hich the dilT{:rclll:t: Ire­
qlll'III"." is lll, laillt.'t1. The dl'lt'I'tU!" is follo\\'1..-<I 
I'Y:I JU\\--PltS": lillN ;1nd :llwlI-slagc wide-band 
:tlnillifit,l'. 

Blrlh ","willa!.u!" dn'uil 14 arc lIl\)untcd ill a 
11t':1\·\·. (·;t,;I-:tiUllliulIJll , di,·idc:d bu'\. 10 ;L~,mrc 
IlIlifl;nn "ea ~ di":lrilolllioll ; llld ).(00/1 "hidding. 
'1'11"0 nlll!!;C~ 1\1"C pl"I)\ ';,ll'd fl\ I' hy dl;lll .:.:;ill ~ the 
1" J"t"llll' llI'ic6 of hoth IIH' us(;i ll:i lur:; b.\· n t"aelO1" 
of Ullt' hundred .. \ .~i llgk ,.:w ill·h 1111 till' pand 
dlangc.~ from nile range \"0 Ihe other. 

i)C).(CIlC'r:ttinn is emI'10.\"I·...1 ill 1111: amplifier 
ttl miuimizt: hUIll ;\l ld di .~ turt iIJH. :uul to 
c:'1l1ali w tire freqnency re"pon.~e. l.oW-P:1,;..., 
tiltel's ;U'c pruvided tu li1:rinlain ;, lii:.::h ratio 
of de .... iI"CtI uulpllt \'ol tage to) hC:llill)! \'ol1a~l" 
..\ penta~l"id mi"CI" lube alld :1 IlI1lfp\" ;ltllp!i­
lil'I" a re u,",I..' .. 1 j'lI i:;O)\aIf' the til'" 1I.~,·ill:dor ... 
eleclrica lly . 

FEATURES: ~ Co\"er8 :1 wid e nlllgc of 1"1"1 '­
qW.! IlI·j()S witlr is ingle d ircc.: l-1·cndill).!; ('01111"111 

di;d. 
.. T he frC(pl{'Ili'Y ";\ r;al iOI1 Wil Ii diu] sctl ing 
is aPP"lJXimaldy [o!!aritlullic.:. 
~ .\n iUcl"emcnlal rl"l:qu~lH:." CUll! 1'1)1. ;11,., .. 
d ire('l reading. call bl! uS(.·d to u):ike small 
\'arialiOlls ill fn:..'quenc..:y aL :111." pili,,!. 
... . \ luw-frequency range ha.~ hCI'lI iuc..:ol'­
pur:llcd iutu tlte oscillator fiJI" (""" \' ~'llil'Il CC ill 
wurking :11 :Iudiu rl"l.::qll(·lll"il"~. 
... ;\. high degree ()( Olltput \'<llla:':;I' ,.,lability is 
IIlrtailWd h\· a deLt \"l~1 11 11tonll1lil' \ 'U] UlllC 
control cirl';.iL . wltic1; al";l) Ildp.~ t.tI eliminate 
\"uriatiOliS cau:;c(1 by line \'011:))4(: f1ncluat.i<m". 

SPECIFICATIONS 
Frequency Range: T"o r:llll.l~~ are W,,,",JL'<.I:.">O ...... ·Cl l·~ 
,,, ... 11 kil"",·.'·,·I\!. •. "",I W k;I< ... ·.,·,·I,· .. 1<1.'i "'~g:, ..... , .... l .. _. 
Freq u en cy Control: T he ",,,i,. 'li,,1 i_ ,Iir('r! re:l"i"~ ill 
rrt'<.('1<''''·) !In,l .... "rri,.,; IWO nvpr"~il":tl"j.l· l"'!!:lrith,,,;,, 
rrl~I"f'Il".I· ~"aJe.i I'''''''ri''~ 11<.· raulC'!' ... , ... ·jfi,'<.1 al", ... :. A 
1'·.·.1"('1''')· ra1lJl:'-' SWil,-,h i~ I'rt)\";\ll..J rvr ,,,,,;<11." d",,,ginr,: 

in.", ou,; r"u].(,· to Ih" Olher. There i< .. 1.110 !In "'cre,n<:",,,1 
ir ..... lut·Ilc.'· wmrol ... bid, IS ""hl.r~I(·d 10(',,, .... ,11 -lUi) 31>t! 
+ 10(1 '·I·d,· .. '-''' 11K: 10'" r"u",· :lu<l - II) " .... 1 - 10 kit .... 
" .... ·1" .. un II,I.' hi].(h nu, ,,;,,, .. \ n., frC4I1Cll!·.' · ,.J'''Ila.!!C """I,· 
.... i,h th; ....... "lrol .. "U~ ah .... l.r"i,·"lb '" Ih" ft'~I'h'IU'" "I 
the <uuin ~ .... ,,!roI. 
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F~eq uency Calibra tio n: TI,,· ... "lil.mti.!tl mn,,- \,.,. ~la,,01 -
,trdi~.,..-I al ,"W II"'''' h,' , ... lIi".!! tlL~ ; "<tnm,,' ''1 1<> X,"," 
I~'al Wil l, U",'zrro "dj;I.<I,tI .· ,,1 ,· ,,, , 1,.,,1. Tlri- "djll"I""'1\1 
":"1 1)1' ''':1<;1.- " -;lloi" ;, !"\' ..... , "" Ih,' loll\' r,,,,.!!,, "r:! kiln­
'T"lt'~ rm OU' high r:"'~r. 

'-\(WI" li\~ o.",·illalor 1m,; hel'lI eorrl:'dly ~OJt 10 ~t)ro h"a~ . 

rhOJ cnlih r ~t;o" "f tli.., luui" ('·c<lucl1e."-' ·o)"lrol dial 1':11\ Iw 
reli" .. 1 "pm, wilhi" ±f::!70 +:, ".,·, · Ip.~ ) un the 1 .... 1\' r:II "!~ 
,IIU] ±(2'V + ~ k;Io"'·.v'·I"~1 lOll the hill!. ""'gc. Till 
r.<.lihT:llioli ... f ll,l' ill "n'''I('I,t,,1 fl'c'flu""",' .I i:,] i ~ 1I';lhil1 
±5 e.,·I''''~ ",' ",,50U eyd,·_"' ,," II ... low ""') l,i~ l , j·a,,)!c .. 
r"~I'l"'1 i "cI)-. 
Frequency Stabi l ity : 'J'IoI"l)ll~h "a~(>flll dc,if.!11 adrqullic 
Ihern ,,,1 di .. t ,·il"lli"lI ""d \'OJlllibtioli ar" 1"""\';<1,'(1 ("f 

l "i"lI",xill~ il'<·'I''''I''·.1 dd((;<. TI,,· '-''''ill"lnr ,.,,11 I,, · 
"""lIrall'lI' r;'>-I'I I', 7.~',·n I~'a' " I all ,l' II""'. d,H,·I,,' 
"IiI"ill"lill!: ,"T"r, """,,,,) h.v '111-," ~ I,,:dl rOI""i"i ' l)!; fn'­
'11Il'I"'y driil .. 
Output Imp edance; Tire uUlpm i~ lake" frill"" 351)11-
,,10m _ \ .'TW" · l'l·rt"~·-\\"u\J "tl W,I ,·,,1 iOll\,'''· '·. 0",· n" I pur. 
' I"'wi",,! i~ l:j" o\lI"I~,I . 

Output Voltage: TI,,· ,,,,,xi,,,u,,, "I',,"-ci,-,,''';I OUIPll" 
,·"it 'II"· "~I t he o.,dll~l,-,r 1.-; 1;".:;,I,·r 110"" II) \, 0;.11, . H" i'"U''' 
'li Ib~ al llv" .;\l1<: "VJUlI'" ~("'lr,,1 ";I"nlil, tlii ., ,",,11"1:" 
n~",,\;"" CVII"I;,,,t wid,;u ::: I .. 'i dr"il~'I ~ on'r e"d , ,'nlir~ 
ir(l/IUene.,· ITWIl\'. 

Waveform: Tl,e lui " I 1o:,ronv1l ' ~ l"JlI l..,,, I 01 II", {'J"-'U­
,· i",·"it \,.,It''1 . .(t' i~ I","' 11.:" , .-1' ~ II" (n"I L I~",·i(;.' r,] .. ",·" :W" 
",' I'It's vII thl' low ":"'t:( .. 
A-C Hu m : IV Iwn t.h(> II,~iI"'lor h opc'rIlle,j ,II [lny ~uppls 
ir~(I"e"e.\· f,-ulll 411 to UO "Y<'!"'~' II", I~)w"r-s\, ppry ril,pl,' 
,_1 .. ,.-" thall \(; ;, .,1 Ihc' 0" '1"'1 vo lt''':'''--'1I .. ilh<:,· ra"A'c. 

OSCILLATORS 

Vo ltmeter: A v.v·"'t1n -t"!~· ",111 "O(,l .. r (';p '"it is u",d j ,. 

,j,.. "",·il1"lur fur """,<,,~i"l: ,10" ""'1"'" .. ,,It,,,, ... "1"1", indi­
,." Ii, 'I! "It·, "r (:til II " .• '" "" I i.< ,·,,1 i I 'n,1 '" 1 d i,'''''' I ,. i" \-" 11 .. <,, t 
, I", <1UI.)",I. l""n"iu:,I~. . 
Controls: 111 "d.-li!i"" ,n 1111' ,,,,,i,, fro"fI'I'IlC.\'-"""lrQl di :.1 
" ",I I I." inl'n""c"t:!1 r ... ·,!.[('",·.,· dial , 1110'1"'" iii a fn~I'''.'''''.' 
raug.' "wi,,·h. :",<1 " ~('TI' loc"1 ,,,lh l,,, IHWI,t. '1' 1,.-. '''' tpUl 
,,<)11"1:(' i> \'ari~] h." :1 il"tc", i.--.n,...l"r "0111 ro) l) r''''id~ '1 lI('ar 
ll'l' "\l II>1l ~ tcru,in,d~, 
Te~minals: TI,e III1'IJ 'U ter",;,,«I~ arc j,,~k-tvp bi"dil ' ~ 
plJ~I" wilh ~l,wdal'd "-rillelo _' I):l l'ill~. TI , ~ I"wl'r l(,fI"i",,1 
i~ I.'rvlIlttJt'd \0 the J"'''cI ""d ~bi{<ld., _ 
Mounting: TI,,, i ''-'lrlln'~'lt i< "ur"",II.,· ~ "I'I,Ii, · .J f,,, 
l.al,l.., ,"ou"li"~ . 1.,,1 ,·,,11 I", l' :" il.,· :,d'lI'wd f'JT r,'I " ~' -rtld: 
""" u'li"1! I,.,' ""',,<I"illl,( IW,) \\"" 1,,1,, r":1""'_''' ~ II", ~,,,l, 01 
the p"n"L 
Power Supply: A-f' I",,,"cr ""1'1'1.,' , In.; I" i:.!.-, ""I I.~, >I() 
It! liU "'Yl·lc_<, i~ n.«:'1. A _~ i" ' I!I,. " I0 ''' 'I!'' i" 1I,,' ~"<) ""(wl i o"~ 
1.0 Ihe ]>"w,·r tI'nl\~forll'''''' a ll",,-.< II,,· ,".'1.-.,,, ... ,,, 101...., 
'1», .. <1,,,, :.;111 to ~ ,51) ,·olt _. 

The "tt,,1 p"I\'{'r "" "'II'Hpli"" i~ :'j!I"·,,.~i",alCl.,· ~;, 
,,"al.I .'. 

:! -r .. i"-.- l ;-!' , li 
l-Ii.l7 
1-I:Li 

:,;:,1.<; 
1- ,lI l (i 
l-,W·l-C 

I - Tn •. :.'L.\(;-\I·W 
All t"l :, ~., ,,,',, "' I PI,li , ~1 

Accessories Suppl ied: I 'OW.,,· ,·"nl . "I',,'e 1,"",11 1a1l'1>. 

~J,,,rl' i\l~"" :" ,,1 0",' T\I 'I; :!,-l- :-;-J) :'hi"ld~l l'lu;:. 
Dimensions : I',,"L"I. (.,-itilh , I!j x O"'i ~htJ W~~ i"~I,,,,~. 
,ic'plh h.>I""d ]),<1,,'1. II 1"';t."S. 
Net Weignt: :;-;-1 ~ 1}""'j(I~. 

/ ..... , .. 
700-A I Wide-Range Beat-Frequency Osci llator I $700.00 

TYPE 700-Pl VOLTAGE DIVIDER 

T he '1'1 PI, ,UO---I'I V .. !la).!;!' lli\'itlcr {'.\"l'lId ~ 
the rc~ubhlc ran:';:l: uf ,.Iw 111111'111 \-()It.mch~r­
pl)tl'lll i o I1H'I('I' (:um ll imdioll ul" t i lt' 'I'YPI'; 700 
():-;<;11 1:1101" dl)\I'li tl) IOU lllit;I' ,) \·ohs. lL is alsl1 
1'l.'1;lIrn nH'ndeJ f.1I' ((:-iC with lite TYI 'E 1:3\)O-A 
Hllnl !oI11-;\ "i,.:(' (;( ' llt ~r:rtlJl' III Il i lla in 1,,\', 0 1i! ­

]l111 le\-el:-;. Tire \ '()Ikl~( ' di,'id(:r eUJl:-;i ... ;j.;: of a 
ladder-IY ])/;! I'e",i.-;tin: nelwurk. IIH)11111cd ill i\ 

IlH!I:11 I:Olll: l illl 'I', which i" <,:(Jnnceled to the 
v:jt; illat.or out.plll h.\' me,1Il'::; o f a ,-;i1il'\d('d plug 
:lnd nihil.'. !\ l ull-ipl.,·i l1,!! ffLC10t"S "I' U. I , U,UI , 
tWUl. :l lld 0.( 01)1 ('an be ,,{'I('(ter!. 

\1 .. :,,':Ul·!:nWIlb. ,m 

-;~· . ..,t(~m;,O a.f(' 1 )1".:.~il,11' 

t"l1:1ral'1 l!l'is\ il' of I !tr' 

10(,u, 1'01' :tli scHi ll}!;"; 
I1H:g;:IC)'e!es. 

Ili~dl - g:li Jj. widl·l,awJ 
IH'I':III,";1' ! IH' rn.JI)III ·IWY 

tli,·idl'l" i::; flat. wi! hin 
til. in:qlll: lH'ic:-; lip t.u .j 

SPECIFICATIONS 

"tl IPIIL i"'I"",I,,, ,,'c is :< (1(1 OhIIiS. Acc u~acy; '1"10 ., ,,,·,,,,m'·~· of IIltcl1ll1\li"" t,t I"". fr'~I""" 
"10'.; b ±;l" ~ , 
Impedance: The i''I)1I1 '1lI1",d,,, ... e i ~ ;!tK)O ohms: tlu) 

Dimensions; (1-1";1,1;1,1 ) .1,12 " (di;""et~r) H~ in~hl'" 
Net Weignt; 1; 1 I.om,d.<. 

Vo ltage Divider . ., 
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OSCILLATORS 

TYPE 1301-A LOW-DISTORTION OSCILLATOR 

USES : The Tn'I': I :~O 1-;\ O~l'i!!atf)r WaS de­
"1{!lll,d pa1'1.i'·llhtl'ly for u!';c llS a \(Jfle sou!'!:e 
for disto1'liOll mca:;urcm('u l~ and ali a l)()wI'r 
.~"lIn·e fill' hridgt' IIlP;lSlIl"emcnts al amli!) fl'c­
'lw'll1'ies. It is :ll'lo salis[':lC!Ol'," for u:;c ali tL 

~('m'!':ll-pll rpu:;e lab, Ir:1I or." ",willa! 0 1'. 
Tht: Olilpul fr('cp ll'lH"i!.·,; irll'J ude tho;;f: rce­

omnH'IHlcd b,' t.1l(" Ft 'C for 11is!,'!'1 i,l11 I1le:l"'-
111'l.:rl'I\'l lb; 011 ]/I 't)alll·It'" tI'aIlSlllillt'l's. Tills 
Ols('illalor I;;: thus ide:11 for U>5C wiih the T\"I'E 
IH:32-.,\ 1)i:.;11Irliol l :l!ll] ::\ui.~c \Iclcr for rapiu 

, l i.~t'lI'l ion m CU:-<IIt'c m l'lll S. 
T he ullw<lwll," purl"! w:.\\"el'vrm de1in:,rl;,'{! hy 

tl1i,; oSl,i ll :l.llU' :11, I. I\\' f rC(tIWnt'il::5 rnak,," di$­
lqrlion 1lH':.t"urenwut s po.~,.;i h lc at low fre· 
flf l cncie~. 

DESCRIPTION: The oiif'ill:dtll' i~ of the t'cHi"t­
an{'{'-";Ipat-ilancc I.\'I)\' ;11101 It>'!!::> ;111 i l1 \"('I':;(' 

ft'fx[II;t(-k ,;in-mil t!t'\ 'c!opNI h~' the (;"111:1';\1 
Badin ('O!l IP:lIlY. :1upar; t!(' fl'cdba!'k lLd w"rks 
1" /Iltrt ~1 111(' f('(~(IIII'Itt:.V :llltl ampl ilildc itHk .... 
pewlt-Illl.v , thus pro\'iding hi~h slaliilil.y :LUt! 
luw tli>'!lcll'iicltl, 

' 1'111' tlCJ.?;c' I1 ('r:Llil·c Ic('dl ,:\(;k Il'hidc f'nntl'l')"; 
II\(, hCqUI'!lI'Y i.oj oitl:tincd hy Blt' :m" !If a 
p'lr:dll'!·' [' nl'1l\'"rk i lLdlldill~ Illi !.:a (':lpHl'ilol'!S 
:Lnti wire-wuund r~~i"lurs. The l'CI!:l'III'1':Lli\'c 

liN work im'tllde,; an ;)UIOlllll l il: I·(,n\ ro! >JI'slc:n 
wherebY:l hig:h d egree Ill' .~\:,h i lil.\· i,; ol.laitH'd 
iogclhN \\'illl loll' ilarllllll lic: ([i"'\ ('\'Ii' >11. II'illt­
o ul requiri ng :lIly m:ultl:tl fc(.'(lkll-k ,ulju:il-
1lH"llh\, 

T[I(~ dc);il'ed freqlH'llc.v I;; sclcl'\ ('d b.I' p u!Sh­
hu tt Oil lO ll' i I clw". . \ II I) lit er P1) s it-I J\ J I It III SII' i I c, lt 
>'!,dc'cls thc olllp1)1 ilil pedll ll l·t,: . . \ 1" lIlIl'ol I;; 
provided fol' adj \l.~lin,l!; Ihl' out pu l \-oltn;!:c. 

FEATURES: +- Vcr\, l<l\\' distortioll. 
+- :\ hi~h d('gn~( ' ~f l'rl'q lll'IW.Y sl :rl .il il,\'. The 
frCCJ!ll'[WY iJ.l ahi!il.v rna!;t',., Illi.~ o.~I · ill:HO I' 
1l:ll'ticuhul,\' adaptable for lISC wilh disl<)I'liun 
mc\.el'.~ c111plo .... iHI! H-C nlllllll'!\\'ork s. 
+- h t);\;!n! s('[tw i iOIl of lIl1\' UII(' of '27 fre­
qlH'lwil'S i' rom 20 to l,j,UOO c.rt: Il'.~ 11.\' ]lll;<h­

hILI ton (;Oll\l'ul. 

+- ,\11:'0' mlrer dc"ired fl'cqu(, l1cy wil'hin the 
normal nr lll!l' (':LIL he oJ.lailll:tl by l hc U.~I' of 
ph[~-ill rc;;j"t or.~. 
+- ,\11 ill (('ma[ ran,I:!;f'-cxh·n."ioll uui!. t lt e.' Ty l'~; 
1:$01-1'1. i", ;\I'ail:;-hlc which p[u).,»! illin Ihc 
o>' ,-ill:1\,OI' and p(,{)l·ide.~ a llllll[iplyin;!: fado!, 
nt' 0.1 for :tI[ t't·e'IIlI>II(·it: . ...:. The fl·CI!IIf'llt.I' !'atl).!:C 
i", thus c'\l.l.mclcd ([01\"11\1':\1'(1 by ;1 fu ll del;:Lllc 
to 1:0\'('1' f!'(l11\ 2 to 1.-) (:yd e",. 

SPECIFICATIONS 

Frequency Ran ge::17 fix<'<i ire<IH"",,k~ o.:-tll·l..," :!( ) and 
1.'>,000 ,·\'C'It:~ . 

Freque~ey Control : T h.., {n~l,,~n cy i.of corl«ol1ccI by 
l\\O (JII,I,·bUltOn R,,'iI Chc~. T I,e Iir" pr()\'id(l~ fr"'t!'w"de~ 
o{ ~l). 25. :'10. 'to, 50. ('.0. 7:; . lUll, and I,j(j c"'ct,,,. ",lo ih) the 
""('U,,<I "",Iril,ii(l:; Ih~"C (r<'<I"CI Lei"" hy I. 10. :or,, ] I ()O, T I'e 

{""("" ... i,,,. i,,,'I,,<I\"1 ('<J'·,-.r pr:lI'lic"II.,· II,e N,';'" :""(;1,1,, 
r"nl:<" ii, "(JI\Tu.~in ""f'h· \us,:",-ill""k i",·rl'''''·''I" . 

Tlor '1'>'1'1> I:lUI_!'1 B,,,,!!,' I ·:~tt:"~;,,n Ifnil i.i ,,,·,,ij,,t.l,, 
to pr""'ide" ",,,11;)11.-';"11 {'"'I<''' ,,/ 11.1 (.""" )Irk .. · li .'" ,'" 
' 1I' .~ 1 ]'''It" j . TlLi ., ''' '' Il'' "~I c" . ..j"" "nil I) I "IC~ <lir""rl_,' int" 
j: ·,ck~ I)r''''i<l.xl i n~itl" Ih~ u';<'illlol(>r. 
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.  

Freq ue ncy Calibration: r,~ .... h in ~I 'lI!1I ('nt ;s tldjlMNi 
w; ,I>;n if I ' i'l ...... 11.1 'Tde). 
Frequency Stability; The jUll-'"al "ollll~ '''Kuh.,,,/" 
ei;",in(tt.-."' fr('que"e.' dO:UII!'!~ "·,,,,11;1111 Irnln ,.I", "II.(·~ in 
I,b, c ~ul'i'ly. l·I"'''K'''' ill 1..,,,<1 1",,· .. ''' ' t'fTt~·' ",,,,,, ,1>., 
fr,""" .. " ... ,·. 1'10.· fretlul.'ut'y tlnr, i_ 110\ lI./'l;!,"er 110"" O.IJ'.t • 
pH huur "f .. -r ,I .. fi .... ~ IfI ,,,inti I,"" of u~ ... r:lTioll . 
Output I mpedance: Th.~ .>ttll"" ,.ir.·"i,./lI'l·",·.widPd. 
:--:,'I,·.,·Ti,," 1t"""'1I. ,1,."" ;~ (.I""i'lI'<I h)' "".,,", "r ,.. Im.·:I.· 
hU'T"" ,w;',·I, "II TI.,· I ~. , ... I. Th.· ',"' V"~ iu".<>d"ncC$ "". 
M f"lI"w~ : 

L "~.I-"Iun h:l1!u ... ~~ 1 'n 1I""lIId. 
., ' lIHI.o",n un l lll"''''~-.i. 
3. r,c.Ml-ohlll u"I~,bn.-ed. 

Th .. '·01"", .... "ntfol is:. 1101 ,·1tIi<.""t'I~·r in th .. 5/1f1C)..11"" 
ciT.·"i,. TI ..... :I..·w,,1 oU'I'''' imp •. ...!"",· .. of ,hi' 5()(lIklh", 
,.j".,,;, " ill '·'Iry I~·,,, ('(>'1 luon ""d filMItl <)h'lI';" (1('I>t'ndi"~ 
"1''''' ,h .. ;('1' i"l! ,.f I h .. \'"Iw,,,' ,.0Il! ro1. ::;uil:1 I.I1· '·".';~'II"''''' 
I".d. 1;;("·1' I hI' i,nped"",·,· .. r ,h .. tiuu .... I"" '"''V''' rir"1I1I 
e" ..... ·" , i"I1.· .·""_n,,,t. r"II;"nll (':<o' "f ,I ... ,·"h""" '·",,\rlll 
..... 'Iiltg. 'flu:' HI""")'", I ~\I(" ... , ~I o"' I" '~ dr,·"it; . ]'ala"("'11 
", 011 f"~'ln,',,,·ij,~ ".h.·" " ,"·,·,,';n., ;1It<)" 1",1: .. ",o(ll"nt! of 
:"'~' i''' I "~I,u,,,<,. 
Output Power: I ~ ,,,illiwlltt.> in' .. r.lMI-"h", 1r~"I. Or f.. Co 
.. 001 , _ '"'1>('11 .... '·";1: II" ' ",illi"',,,,." ;"'" .';4Mll..-""" Io.:.d. or 
3(1 \· .. lt~ ,.,-",,, ,·m·,IIt. TIo,.. ""'r'ut '·'~UI.,,·. r .... l"ith .. r j,,,. 

I" .~ I :",,-c I""iu,-,,,. w,lI THIIL"i" l-OO'.' :I11~ w;thi" :!: I ,II. 
,h",,,.,Io,,u' ,h,' f ..... ,,,I'tI<".,· f:<"go. 
Waveform OistortiOrl: 

!)()O(l·ohm output: - ;\ .. ,1. ,,,fln· Ih"" (1. 17 .. Ile ll'·OX:u 
-1(1 ,,,,,J i :" ill ,., ,·Ie_. 
;\"')' """ ... : h"" r). 1 5('~ at " ,h"r 
f .. ~I,,'·,,··ii'~. 

6OO· ohm output :-;\ .. , "" .... , I"", 11.1"'" I"',,,"M·,, 
.'iI' a,,,1 ':.,_J e •• ·,·I,· •• 
;\0)' ",Or<! 11",,, 1I .:Ujrj, IwtWI'C II 
:.!1I ~",1 .'iO •. , .. I.·>. 
X," ,,,ore' 11,,111 O.I.'>'ih "llOve 
~ ,~ HJ .. , .·Ie~ 

I\'I,~ " ,1,,· "",." , .·x"·",i .. ,, lI"il .j" "",01 . r1i ,rof,i.) ,. ", ill II(' 
I,· .... II"", ,'.;, 

1301·A 
1301-P1 
FRI-412 

Low·Distortion Osci llator .. 
Range Extension Un it (2 to 
Aluminum End Frames . 

I'ATEXT KflTlCE. s.,., Nu,.,. 2. fl. ,." ...... ,i. 

OSCILLATORS 

Te m perat ure and Humidity Effects: Tlo .. "1,," '"';011 
"r , hI' i,,"trlll"""~ i ..... ,r " ,:,nti"I1)· i"d~'I,,·",len' of ,.H""uie 
eh""Jo«.·- iu 1~·II' I",·r"'"r .. 1111<1 [,u,";.I;I.'·. l",,,I~r I'~tr\:"'cly 
I,ia::!. W'" I'''''''U''' :md 101ll,,;.l i,., ,10 .. ,..- .. hhr.I~1 (, ... 
' 1II<·, ... i.·,. ""'~- "'"' "'''''''''I'd . ...-.. "0''[,'" dll ' ;"!: III\.' "'''''''-111) 
I"'rinrl nf , h .. i n~'r .. tII"1I'. 
Power Su pply; 1115 '" I:!.'. CU. ~IO t" :'!51H v"lt,.. 2.'. to 00 
.·y .. I •• > "". T I .. · 1 .. ,,,1 I~''''''t ....... ,""1"'"'' j. ·'I'I ·,I1)';""'['·\Y 
~.~ ".,,!~. i'l ... ~· i f~· Ii",· fr. ·., ,,,·,,.·.,· wl"·,, rtrd"dllil . 
Tubes: 

1- r. \" I;...(; 
I - 1i."::.1 7 

1-'i. ... 1, 7 
1- ·i. ... t;' 
1 - ::' 1..-\1 ;. :{ 
1- ' ;.'(::' 
l-. ;B~...(; 

I-IIS I.: ·C:'/" 
L -on :1 

Terminals: .I ,,,·k-I •• ,, hi,,, li,,1I. 1"'_" "itl, _,,,,,,lar.1 ~ .I·;,,,.h 

~1""·)"1l "",I .( n",Iot .. 1 W","'rtI E!'·'-,r;. · ,[,u, ld.· "lItl'u~ 
jlwk au· 1" ·",·;,1,,,1 I'" I".· 1",,,,,1 .. \ ., .... "".\ "·""j,,,,1 i, :.L.n 
,,,'<),·i.I ... I .. \ ~,:" , /hrll IUllhll""'" '''-'''''''''''''f I ... ",·'.h~ 
.1"1.li.·",(' """HI! 'I'r",i,,,~h f'" ,I ... , ... :or or ,II<' i",' .. " .... nt 
f"t ,,·Ia., ·,.,,,·k ;II·\I.lI:"i"". TI", .... (crt";",,I ... (Ire di , .... 
('''''' ,1',. , ,~I wl,~u " "Im: j " ;",_" n Pi1 i" tI,,· " . ~.,,·ru 1 ·:l~·(Ti.,.. 
1 .• ·1'" 1'"lIj·1 ),,,.1;:. 

Accessories Su ppl ied: l'n"'I" · ""NI. " ,,, I, il'n;1I1 """""'.'''''. 
11"' \ "!,,,n· 111;(,,,. 
Mount ing : T h,. ;n,ln'I1I('III i .. ro·I:..,_r,,,·k "" 'u,, ' (~1. En<1 
'T"""·' ;"" ",' "ihhl~ '" ".Iotl" ,hI' in ~' t t\ II'c"~ (.~ , ,,Irlc 
IIUJlII'! ;"IC. (:" .(> l.ri ,.,. li . , 1.·1",,·. 1 
Panel Fin is hes: !<lI'III.I:,r,1 (: .. " .. .,,1 I},,,}io l~:l .. k "r" .. kle. 
(' .... "jll ~'" ,,, I ,I,.I ':;"' .'~ ,,·I,i,.l, ,.,," I~. I"~w.-·,, ... ,I ;II ' 1''''''· 
l il~' .. :U, I". "'I'I.Ii,..-1 ,,' "I}d.·,· i",·.,·",,,, .. f .\l11.IMI. 
Dimensions: 1',, ".·1 (!' ·"Il!I, ) In x (h"';r::h~) ; i'H"he.,; 
,1 '·1 ., 1, I",},:,,<I ,.,,",.!. !2 i, ... h ..... 
Net Weight : J! 1 ~ l"IU1l,b. 

('",I~ rr .. M _____ ~--',·,.,;.C.'----
$425.00 

80.00 
10.00 Pair 

15 c.p .s.) . :1 
UZO" E 

0\' \Tt: 

E:;'; IIFII .\\l[)IG 
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OSCILLATORS 

TYPE 1302-A OSCILLATOR 

USES : Th(' T\ 1'1': 1:~02- . \ ()"I'ilbtor is :1 (:Oti­

n ·nien1 "Oll]"('(' of PUW('i' ['ur IJrid~t,,, :IIHI (llbN 
nel work" (';:pI'cia ll." \l'llt're til!' f I'cqut'lley 1":HIgi' 

necI lcl1 (>Xi(,l LOI.~ j '('\"(Illli , I ll' norm:l] limit Ilf 

:l1l(lio ,).~ ,·il1:11, )I·;: ill10 tll\' :;; ll[wr;.:!!!!i,· t'l111~I'. 
IL i.-< panielllad.," rC(:u l1l1tLl~ n,lL~1 for 11."(' will, 
Ill!' T n-I-: iHi-C C:1 P:I('il:I!I('(' Bridgp. The 
(>nll1'(- awJi" "pc('\r\llll i,. ('(1\'('1'('111[0\\"11 III tU 

C.\"(' k." :1 II< 1111!' llppl'i' rrel lllClh'\" I inl il o f 100.000 
I'.\'(·k,,, [':.:I (,Hlls i':u' eUIIII),!;h into L I I(~ rlH lin-
1"I'('Q1l('1\(','" range 10 O\'('rl:1p rili) 10\\" ('nd of I'-f 
:,!(-ll!'m l "rs. The o,;c,ill:II,I1' (':11\ 1)1' u"l'd on 

f'illwl' haiutH'NI or unl,nl:llH'{·d S,"S\I'In;<. 

DESCRIPTION: This in.-; ll'1llru'nl j;.: II n!,~i1'tall('(>­
IlllWd (IH'ill!lI flr elllployil1).! :lll ill\"('r,~\' feed­
[lack t in'llit ' l 'llc rIWIUL'IlC,\' -I!c'tpl'mil li tl ,g lWI­
w()('k i .~:l Wil'll l,ridgr . in wllidl lIlt' C;lp:II'itiw' 
clemenr", arc cun l rolled by I hl' II (;1 i It (re( Illt' ll('Y 

di:d, !md I \\"u rc:!i:!tive rjpnwllt.", an~ ,.;elcelf'll h.\' 
:1 l';Jlll!"f' ':\\'iH'll. 

The amplilude or (l."wilialiOll Ii) lu ' ld ('Wl­
!'Ianl Ity 1I .~ing :1 .~ f'(' nl1d lll'idg-p .~f' I'li()tl . one 
!It"m of whirh i ,~ a ll()ll-l irH':ll' I'c:-:i:-:iall('I'. :\ 
1,lIfTN !lll1jllifi<.'l' i .~ ill~Nl".! :lIlI' :ld Ilf I Ill' !lUI jill I 

!PI'I,I t"l111 I'()j If) millimi~,I' r(~:wli"l1 uti III(' 

o,:"il1:lllIr t'rt" l uI·'IlI'\·. 
Thl' output :lmpiilil'l' I,; an;mgrd 1u prll\'id (~ 

hal:llwPI !-I(I-Y;L'(Hlnd '111tpul for nO()-oh!llload .~ 
:1;< well :I" llnlfal:lIlcl'd OUlp ll L for 3UO- or 
,")O:JO-OllIll l!l:\d ,.;. TIlt· "Il 'I'U i 1 Ile . .,;ign i ,~ ,.; 111' h t j ill 1 
cl l!l .~id(·l'ahle \·:lrinli'ltl,.- in l(lad v ;llu(';< from 
t ho,,;e lIom;llal uutpUI:> C;lll be t()j('l"!lt cd \\'ith­
(JIlt :tppn.'(·iahj.I' incI'l;:I.~in.!!; I,he ,[i .~I(lrt i 'lfl. 

FEATURES: +- Wide I" n'qlh'rwy r,(I1g;o, C:-'lend­
ing from 10 e,vcll's to IOO ,nOO e.\<ch: . .,;, 
+- Frequency mllltipli,:r is arranged in ('on­
I'cnicn\ 11('f~a,l(' s l('I)'~. 
+- j';:-.cellcllt rl'I'QU('l\l'Y ;o;1;,bi lity is oht ! till~d 11.\' 
me:lll~ or I,he I JI'idgC-l,1' pc t'e(~d h:!I'k t: i n'll it.~, 
+- Harmonic distonion h;I.~ IWE'tl kept lOll' . 
+- A ;o;cmi-Iog:ll'ithmic s(:al(' eliminate,.; crowd­
ing; ill, the loW-t"I'CqllCW'Y (' lid aml ,~I ill allulI".~ 
Ihe higb fl'eql1cncie!! to be,.;et, with the S:lI)l(' 
prel'i . ."iotl :1 '; Ill<' 101\' fn'qlll'lIcil·":. 
+- VnIIH~1:' 1'('I((1lalioll in llle powel" stlppl.\' 
rcmo\'c.~ (' Ij"ed>! ot' linc-\'oltagc tnlnsicnt,,: :lnt! 
atlO\n; lite ill,.-II'lIrlWtl1 (0 operate from It \\'idl' 
r:lng;(' of ~llpply \-"ll:Ij.!;I''' , 

SPECIFICATIONS 

Frequency Range: III , ,, I UI ), ' J( ~ ) (-,.'"d"".. '" I",,,· """10("'" 
Each r,, " :!c '· \.'·' · r~ :I dl'<':od" ( lll,1ol(l c., ,.lo,;., 1(XI-IUIIII 
'·.'·"li' '', I O()O- I' l.I ~ lIl c." "!"'" "",( (1).1~~J_ l !J(l , (~ I\J c" 'dc',1 
" "TI\ j" ,,, .. ,_ I." " ",·i" I,I,'. 

Frequency Control : "l'1", ,,,,,jll "" ''''',,1 di,,1 i, c"[.:':"·"'[ 
iro,,] I() 10 [,HI ,'.\dc~ o" (' r" .. ·,, 1.., k"I:,h of al'l'roxi""lt.>l,,' 
.~% in~h,, ;;. F'l1l r "",lupli,'r ~ ,..il,'h e~ mu lt.iply t.h., ~c" I ,· 
rl"e<'jll/'lle;,'s by 1. lU. HIli. 01" [(IOU. 

148 GENERAL RADIO COMPANY 



 

Frequency Calibration: 1':"'11 1I"'ru""""1 i .. ", lj'''l<',1 
""I,i" ±(I '[~ + II. :.! "'y"},". 

Frequency Stability: T h,· "'''n'''UI' ,I.-if. i. I .. " ,h,,,, 
.'"( ill 11,,· fi,.,\ II'" ''';'''''l"- ,,,,, I j, I,· .. ,10"" 'f.:!" o.I"r; IIII 
11'l" "c~, IIour. 
Output Impedance: T"," '"HI,UI ,· ir,·,,;I.< ar,' IJf,,\";,I ... !. 
1",1,,,,,",,,1 nOll "I"", ""d "nl", "',,,'(~1 ."tIM!!1 ... ''''~. 

'1'1 ... , ""I'm,,1 i''' .. I .. I:'' ..... · " I Ihl" .001 ' .. ,1"" "'"P'II i, "'J"­
.':t", ,,' :.:,(. "h,,,' ,,,,I,·.,., .\". I.I )\\' r'''' I.ul ll'r,"i""l i~ 
""""''''1('\"1 '" 1:,,,,,,,,1 loy ""..,.,,~ "f ,1,1' ol r:Ol' pr.wi.I",1 .,,, 
'hI' 1,,,,,,,1. "r iot· 01"1 '''\ j"'III'o:I ",,<'I' i.-; ,1"·,, 10,,1,·, .. 1 "",I , h" 
'''''I'Ul ,.' 1I111\"I"u,· .... 1 ' f) I':r<>""'l. 

TI,,· [.1"111-010," l<U'1l1i1 p ...... ,,(>11 ,~ illll'n.I£!<1 f, •• 51 " M)" 
,.1"" .. ",,1_. ,,"IN":"" ', ~I \f. I':r""",I. "lthm'l':l, IlIr·dIN·I,,·!' 
,11 "'1""nl ;"' I"·d",,, ·, · "f III., (>.-,.ill"\ ,,r ,,,'1.''' '111'- ,,1>(Iu~ IUU 
"I", , ~ ,It ,II;~ I"",il i,,". 
Output Voltage : AI'Jl."xi."atcl~· :W ,·.,Ir ._ "pc ", dr.·,,;1 
"~ II 51~!I'."I"" "tr'pu, . " ,,,I I" ,·" lI_ "P('II ,·i ... ·u;l V" ,;1111-
"10,,, "tIll,"l. "1"1 ,,· '''''J'''! " ,,11.;\1(" ;0 CUll.":",1 ,," ' ll,in 
± 1.11 oIh II,"cr li lt' ,·"dre fr'·' IU,·II l".' r""I('· . 
Output Power: ,\ ",,,~i,,,,,,,, J, I)\\"" r (.u t l"" "f ."'u " ,illi­
".", I.. "an I .... "hl"i", .. 1 in, <) ,," ""h:tI:l,,,'~~1 .')1»" f_"I"" I .~, d . 
. \ I"".~""\"" "f [II llIillj"":<tt" "1'" 1 ... · "hl :li,,,~1 i, ,, ,, " 
t,:t"' '' t~~ I -I'''' ~ r", ,,,d V(lIf _" I"" 1",,01 (:!O ,,,,lIi\\":lfI> ill(" "" 
,,,.I",b,,,·, .. 1 :11" 1-01,,,, 1,,:,,1 , . 

Wa~eform: l lar""'''''' •. ,,""'''' i. 1,· .... _ 'k,,' I' ·;' ("r "u 
""11,\11 \·'I!t,,·· ",,,I '" "II f"" 'I"(,'''·;t'~ wioJ.;" ;,.~ r",, !!,·. 
A-C Hum: 5'~MI !! o"'I.m. :!-t .";lIi\"f~'.,,. ,,,,,xi,,,,,,,,. 
'~MI \! '''''P'''' I:! ",illi .. "I,·. ""'~1I""'''. 
Term inals: J~ " k - I'>1> hiudi" ... pt"l~ wi,!. ",." ,,,bnl a ,. 
" ... 10 'I'~"ill"', The .... ·!X".,I<· gr<I1,ml Il'r",m,.1 ha~" <tr,,1' 
"hi,·., '-,UI I ... 1I ... ~1 .,' gr~>1U1<1 tl,f' LO'" Vll 'l'llt !l·.",i""I. 
1'11'1'111 i . "I",. ~"·"jl,,I.If':o1 "'"'lhi_IM';''' '·""'''''·'',r ill .he 
n·"t of tI ,e I"~lr",,, .. "t .. \ '''''''''0:: "'~I1,,,,~·t"r i, '''1'1'1;1'' 1. 
Mounting: Til" ;"~lfU"'c"t i~ "or,,,,,I1~ "u l/pli,~ 1 fur 
n·I:""-",,",,, m ..... mi,,!!. 10", "'111 \'" f',,~i!O ".\,,1.1 .... 1 for I"hle 
m''';''li,,!! h." II ... ,,,I<lil; .. ,, IIf 1"'1'1 fr1l"'(> ' ,II d'l' ",,,1.. "I 
111(> 1'''''..1 (~, ... I"i , ~· Ii,. hl·I",," ) . 
Powe r Supply: lU.; to I:.!.'i (or ;tl tJ to ;t.jl ll .... \h~ .. jll In 
,~, '-:0.,.[« .... 

'1',,1,11 l,nwl'r (""(.I1I~\l IllJl'; "" i ~ ,,1"'"1 !1I1 ,,·:It, •. 
Tubes: 'I'll<' roll 'm '"l; ,,,h .. .,. nr!' '''1.'<1 :",,1 :HIt "II ",pplied 
\\Ill< till' ,,,,!rll,nNlt. 

:':-ti~1.7_( :T 

~'-!iB-t..(: 

1-',.\1,,, 
I - ·;F{j 

1302-A 
FRI - 4 12 

)-,, \ ', ; 

l.......(iJr. 

1-,,\',1-( ; 

I-nrn 

I
O SCi il(ltor . 

Aluminum End Fr(lmes . 

OSCILLATORS 

.\ d~·ll~·tri. · ""~,·"r""",,," ",-.... "hh ".in.::: .1.,· T,."t. 
l :jO:!·.\ 1,.,·iII,,, nr A' 1 he lI:<"lI'n .. "r. TIll" (.: I"'r ;,1-1., .. " .. "., 
ill ,he "~I'1l\hb' :lI"e Iht' T ,,": l:!:n-lIll .... \ .\ n",lifi,..r ",HI 
Kul! 1)c, .... ·lvr. Ihe Tn'.: il i,_l' (·"ll .... ·i ,A 'lt"<' Jtri":!,·. :,,,,l 

11,,' '- ' ,.,: t f',!IfI .. \ Pi,,!!,,·,";,· :-;","ple lI .. l,i(·r. 

Accessor ies Supplied: .\ h,"' ",,,,,,(,, '1," '·'!f,I. ' 1" 11" 
::7.1.;\0 :;lticl{!('I1 l'I> 'lI: . . 'l'"n' [n ."" .• ",,,I ,,,,,ltil.oi,,, ,""" . 
nCl"1<)r. 

Dimen .io ns : (1"'''0::,1" 1!IJ , .x (h r·ildd. 7) ~ \ (, 1"1',10 . 
I II, 11"·1 " •.•. ('\'",·.nl l. 
Net Wei\lht ::lI) I,,,",,,I ~. 

___ ' ,·., ','-",' ·,",",' ____ -;,,~. " I'i~. 
$375.00 

10.00 P(lir 
VI.': .\!. 

E:>; llFH .\ .\l1l1G 
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OSCILLATORS 

TYPE 1330-A BRIDGE OSCILLATOR 

USES : TIl(' I1ridg(' O:;l'ilb!o)' i." ; 'L »I;lhlf', 
\·ariahll·-f, '('<!uem',' " :-,"In:c uf power (0)' lU'iilf,';c 
aw l lither 111t"I.~lLrCIll('llt ,.; al audit) ;\1111 )':lIlio 
J'rcqucllcie:;. II ~\lpplics three! tixf'd "~ndio 
fl'eqllcllt:ici; ilnd :1 wide nllll!"(' uf r:.ttlio frc­
'juclH:i(;s, COlltitll1!)U"[.\' :1,djll,,!:! i,1!', with power 
olltpul :;lljtil ' icnll~' hi )!h for Il\O."q labor:uory 
1IH'1\"lll'ernt·nl~. It ('o\"pn.: Ill(' f n :' I'H'lley J"illlgc 
of lil(' T HE !Jln-.\ fl nd TYl'E !ll u- .-\L ltadio­
F'l'cqllCIl('.V l~ridl!t'" and \ he TYPE 821-.\ 
Twin-T . . \1 iludio fl'("IH< 'lw il':; it C:Hl he Il>'('d 
wilh I.he TYPE 7)(i-(' C:lp:leiIItIH:e Bridl!f'. lil t! 
T n'l-: 1;(;7-.-\ [n,j'Il'UIH'P '-h id).!;f', ami till' 
THE .')1;1 - 1) ":u:ll llm-Tulw Brid~('. 11:< maxi­
mum 1>"\\"1'1" uulpui (,f une \\",'111 i ~ ad\ ' llll~j , tc 
fill" 11)0,.;1 1"I',"un:llll j'in'nit n1(',I";IIH'nWll1,.;, Thc 
Tn'I': ] ;{;)(\- ,\ Brid;.:;c O:;I,]1I:11or is aU (~\'l)llOllli­
(,:11 gellP)'a\-pUl'pnsl' bhor:i/"I',\' ;0;0111'1:0 of 
1ll:lxill111111 lIlili!,y :"Itl(1 nd :lplal,ilil,\'. 

DESCRIPTION: Both til(' ci n;uil ;lluJ tIl[' nH'­
(:h:lnil ':,1 ('011.~tnll'1 ion of th(, J ~ rill).!;l' \ ),-;('il1at or 
;11'(' " irnibl' I" lh(l.~(' 11 .~('d ill !It(' THE 1001-.-\ 
:;lam!:t rd -:-:ign:tl Uel\l'nl1llr {page J2(i), but fL 

hig'h(,l' IHJ\\"('I' o,;dlblnr 1'11\)1' i;:; l1:-:('d, and t he 
apI'rindil' Ollljllll .~laJ.t:l' Ita:,; 1,1:1'11 omit ted . 
Tl1llil1~ 1 ' :lpa~'itt)1' ,Inl! i li,IIl\'10r,-; al'(' rtlj.!,W'dl,v 
cl)Il:;l l'ul"led 10 :I,;,;u r"e frl'II11L'rll'~' ,~I:lbili l .\·: the 
o.~l:ill ll l0 1" t: in'uil" :H'e d!lllhh- :shicldl'll to 
minimize 1'\1 r:1 .\ ' Helds: :mel:1 morilli:tling cir­
elill of II Il U,,;ll:11 Ile,.,il".·tl pnl\' idc,-< cxccl l('nL 
tnlJdl l lnl iull ch:lI':lcn: ri";li(·., O\'{,I" the mdio­
frcqllcll<'~' rang;I'. 

i\lodubtio!l i:i availaltll' :I t. !\\'O :I1I<1io fl'C­
qlll'llcic:s :Hlel :H \'11'0 level"" sell' eWe! Ly :'1 
SWilch. 

OU! pill lennin:ll ", :HI': T\"JJ~: S7·1 CO:)Xil1l 
Conllel'tors, :Inti coaxia l ('ahle:-: , IIHI ada p t or~ 
lUe :<lIpplicri to p('rmil "IJlllpll'h' ,~ ltil'ldinJ! 
fl'om Ihe o:<I'ill:ltor 1(1 illl' Illl'a;;;lIl'ing; l'in'lIit. 

FEATURES: .... Wid e 1'1"('(111('IW.\ ' range. 
• Ollf' \\-:11 1 flll!pllt O\ '(' r mill'll ( If rIll' r:lllio­

freqUl' lwv rnll~f' . 

+- I':x,'pl h'nl :<hii'lding;, 
.... (;oO)d l'reqlll'Il"Y :;1;lbili(y ilnd luI\' di:;tor­
lion. 

() .• ,,;I1" ' ''r 1I ~, ,,1 " ~,, _""", -,. f"r 
1[." "fY I' O: :-<:,'1 _.\ "[''';11 - "(" [," ~ 

jllod""ee-U1Ca,Il1'i1".: "ircu;t, 
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OSCILLATORS 

ri(lw o( till' Q.·wilblor Ullit re­

l""'-"'! lro,'" II,,· ' ·~lh; ,,,,r . TI,(· 
;;cr" i.- i,!'! ,·:d,I .· i ... _1",,,"10 ,·",10." 
ill ir~ "\'''-'':':(' I ,,,,·ili,,", TI.i.~ 

""I,ll' " ':\1. •.• l·n .... il,I,· 1.1,,· "I,,'r,,· 

litoll "f rh~ r-i ~,>,·ti"" "10,-.,, i, 
I.~ n'",,,,"cd I ... illl d,u ,·"loi"~L 

fur O:U'''pIClC ~en il'i,,\.(. 

SPECIFICATIONS 

Freq u en cy Range: T hn'<! lixl.'d :'mlio rre"III('""i(,~ (1 tOwer 
Ii"" frl" lur"'")", -IOU e. :Iud Ilk~1 <:, :,,~d ;' c,-,,,ti l\uoll ~ frf­
'1'11""',' _'I","HUII) Irv'" ;;. 1,:" tu aU :\1<- ill dr,;:hl dil'N'(­
r .. :"Ii"'1I rf"'!.('·~ :l~ f"ll,,,,-. : :;. ,,, ].j kf', L' '0 :;1) k~ . .'>0 to 
I;'io k, '. 1f,1l1" .'j l ~l k,", 0.'::; If} J.,''j .'l b " 1.5 il,:) :'k. r, III I" 
:\1.-, ",,01 15 l u':'U :'1", 
Freque ncy Accu racy: ±5~' ~ lor rbe ,lOll .. , .. ,,) IOOO-c.rdc 
Ii.~t"l rr("III"I"·i(!~. ±:2"~ r,"r Ihe ""rrier {rC'lllctLpie~ al)()\'(, 
ISO kil''''YI'Il:~, :l1ld ± :,t'(: I"r I.J .. , carri"f ff''<IUClwil'S hel!>w 
1.',11 );il .. cy,·lc.i ,III,I"r u<)-h;ad ,'oll,lilioll.~. :\ .. jU_ohlll rl·~is­

th'~ I<~.d ""'Y ,'111, .0;\: a fr('llncH".\' ~h ifl <>j:ls mIlCI,:l.8 ±;'/-v 
,II ,<I!IIfo ,If the 10\O"('f ~''''ri~r frcqlll:"cie~ : above 1511 );n, .... 
e .... :l~~. tl ," f"C(IIocn('.,· shift flue 10" 50-ullill 1u;,\1 is u:\II"II ." 
1,· ... ~ ~I "", +1'" Froln 5 \;il ...... ,·.·I"" 1{J I:; :'lie. the ,Iial 
(,lIl il,r" ,i,,,, i ~ 1"~" r il.l" "i ... 
In cre mental-Fre Q.uency Di a l : T h" ~1<J\\"-""'lio1\ ,Ii,,1 
i",Ii,',,,,·~ Ir"'luc",'.\' i" ,· , ·,' nu~n!.1 "f 0.1 ';~ I>",r di,·i.,i..,,, fro'" 
;, \;" w I :; :'II<". 
O ut put Vo ltage and Power:'1'I", .. \UD 10 ""'p\ll ja,-.k 
i'ro,·i,I" .< " lixed ,·olwj.:e Olllt'1l1 of nl"'",1 I:! \"(..JI~ "I>C1l 
";r''';I, "r" I;()w,'r 'JUlI.ul <I" "bout ~-l wall into ,. ",:·, 1.<'10_ 
i,.1o: 51)_"h", lowl: '1 .... (0,,11,111. '" Ihc II-F jad; i", \...-ml,·,)lIed 
h." t il<' H-F ,·uIII!'III. ""d ~ll]1jllie.c< ,ulj".,,:>blc Output for Ihe 
5 kll In ;.It .\1 •. ,.~,,~: ()\'cr tI'l' ,,,id- fr,;,qllf""'''' r''''I!I·. ti L" 
"IJ(~' "ir"'llt VlIlIn" \·"lta!-(r ;;; :01~",t ten \'ult~ :.nd 11i(l 
01111',,1.1'(>11"'. i"T" a SU-!)1"" 1o);ld (,,"tl'ut ,·""t'·"):lt "",,,;. 
'ntL'tI' b ''!'OtLt .... a" wall. Tho: VlltlJlIl falL- .,tT iU 11>" "1'1'.-'. 
:0 11,1 low"r clLd~ o f th ... fn"jll""" Y "I',·"lfU"'. 
Output Impedance: 51! flhll' .• :11 I) .. , ,\t; I)IO j:wk: 1",­
IW"<"II 21, :ond ",II ,,""'~. ,h'p.o.·tliliut.: Oil fr''<juctw.,·. al the 
I~_ '" j:\~); wh" 11 I,h{' :\II\I-nlo", VUI I'U[ ""HI r,,1 i~:o( "I:.:<ito"'''' ' 
Modulat ion : The !l-I' raTl/..'" ( I .·, 1;,. tv &1' .\ 1," ,·,tII he 
ill ["rmlily alUplil.mi"-",,,dll l:HIl(! at eit.h,·t 'l Ull \. ~'r IUIIII \'. 
'u Th ... I,W' I,,,,,I'II:.li,,,, Icwd .~ of :\l'Jlro.~hn:i To l .,' :Iv";, :,,,d 
tiU' ;, T hl'rc i.s nv ],r" .. l .• ion Inr (IX"'f",,] nlv""!:u;!>!!. 
Envel o pe Distortio n : Ll':!-S th,~n t,',; allhc I)U', ~ ",,,,)11-
lal~'" 1",·,,1: I C'1~ 110:", 3"; :It ;)IJ'~ m,){ lul"li"". 
R- F Dis tortion : .1'·;' O)\"I'r ,,,n.,1 " r tlw rHnl!(!; :II I],,, I')"'cr 
ra, liv frt"l lIcl<I' i.,~ il i .• "11",,, ("'(;i. 
A_F Dis t o r tion: '\IJI.rd";"",, ... ly :'>';;, a t ·11)0 :",<1 lC.lUO 
cy .. I.,.,. 
Leaka ge : ~tra)' fidd~ !II. I :'1],-, "rc ,"Nul 5111'" pl'r inNer 
~t Iwn ;<.','t ffU'" ~he o:scill!lll)r. \\,i,1o the i""nu"'C'H out 

1330-A , Bridge Osci llator . 

"I ;1,; (·"hillOl, II",) .s lru." fidJ '":l.'· be s:::tc:ner b.,' :I f:>!'tor 
.-.f 1<:". 
Co n trois : .\ ..... il .. 10 filr ",'I~'·I .i"l:! 1,,'1 wwu ,\ un I() ( 1,1 :-; E. 
.4011 C. ,,,. 1111111 ") :tlul H-I'" ' ,\11]'''( (t 'W or :'I I On,,!aT~~1 

- ·11)0 ~. vr \I~~) ,, ) : :t ~I\'ili'h fvr ,",,"lc"lilll:! 1 .... 1 "''''l''' I! It; II 
",1,1 I.O W """I"l:orio,,; " ""II:tc() di"i' !~r fot' , '()1Tlrollil'i:! 
tloc H-I' nUll"!!:" r""~c ~ ... il, 'I,: 1\ (':llihT:<''''\ dial ""d n 
"crni"r dial fllr .;clli,,:: till' ra,lin fft"lnCII"Y: " power 
~wilo-h . 
Accessorie$ Su p plied : T\"I'l: ~; ·I-](:!I :1-1001. CO",,;:I! 
I.: "hlt. T\'I'v. s7 1 .. (j:! ,\ <I :II)\Or. TI' I'!: S74-Q7 A.IaI,lor, 
Tl"I't, '1'0-14 .\d j 'hIU,,·tll T""I ( ~I "r(~ 1 i" ,·"I,i"et). ~l",r,' 
iu.«' .. <, ~1I.1 .. I lWlw,r ,·",.,t 
Mounti ng : .-\Iu"d""", 1",",,1 tilli~hi'(! in hl:o,·k.,·,·,,,·I;I,, 
\'''''I'll'r. Alu"';",,,,, "",",illl"! i~ fi"i,IoNI ill hi,,,,\; ",rinkl., 
, .. "I i. l,r",',>I"d willi e,u'r,I"iI'1: 1o",,>lle~, C"l)i"." ,.,," he 
",,,,,w .. ,1 f." n·la~·-m,·k "'''''''lil1l:. 
Power Supply: 11:, (nr t:m) votw :,~ 10 to tiB I',n,]".i. Thu 
1)()\I"er lupm i .• 1\1>0' 11 :m W~H~. 
Tubes: ;Supplied " 'ilh II,~ i,,~tnll"t'''t; Two lj,\ Q:j-I.'·I:<C 
IU IoC<' ,IUd ' '''C ~;X .I- l.'· I "':' Iu llc. 
T erm inal s: "\' \' 1',.: ."71 ( ',-,,,~;,,I Tc,r ,,,i,,,, t~ "n, I>TU"i,"~1 

fur !'oth Ilir ,-\[ I{)[O (JIIII"I! "ud Lh., II-I-" (,III·ltUl. 
Di m e n s io ns : ( 11 .... i.::hl.) ,I :! x (wirlrh ) t 1% x (del " 10) I \ YI' 
i"d,,, •. '''·''r-AII. 
Net Weig h t : :{~l'.ll'("'wb. 

.... (;OR~ $525.00 
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OSCILLATORS 

TYPE 857-A U-H-F OSCILLATOR 

100 Me to 500 Me 

USES : The THE S.')/·.\ \ "·II-F Ihl.: illalot' i:; 
a power .~\)1!l ·I·t· for IIlI'U~llr('!UI·tll.~ and lc;,till:!; 

ill Ill(' frcqllclll'Y range hr\w{'('l1 IUD .'lit: :llId 
:~UO .\ le. 

DESCRIPTION: Till' o.";" illal o l' "ol)"i:;[:; ur !l 

hlllll'l·fI.\··t .... pc lutH·d l'in:"it :111.[ a W. Jo:. 
:no-.\ VeH"Ullln Tnht" ,'nd" . .;\,d in :. IIWlal 
liuu:;ill),!; 1 hal prOl-ide>' a mode rate :lIlI(JUllt oi 
shielding. The a-e pow\'r-slipply tluil i:-: ill 
;1 >'eparale (':lhiul'l. 

I )UI]JIIl j" ol.1:tincd :,1 :l (;o<lxi:1I ja(:k on llu:: 
:ji,le "r 1111' I;Hl,illct. {>Input l'l 'Upli ll!! is ill­
dlll"livc ;tlltll"all I)e \";lri('d l:ontinll<)II.,;I~- frUl1l 
IIla.\:inllll!1 to praclic:dly ~wro. 

TI ll' 1l1,lin dial i" (,:dil,rah'd dire'I'dy in 111eg;­
:ll'n·!e:-i. '1'11(' 1"I~l'niN Ilia! l'arri(' .... IUU 1I11ilorm 
dl;:i'!iiull'; :IBd ,'<l\'I' !''' !I ll' lUlling ra llge in 
:IGu\lI, 10 I'cvuluti(JIIS, .-\n :luxiliary ;;c:ale 

illllil;:lk,.: rl'\'plll lioll ,'; of I lit' ,~ltI\\'-m\!ljo!l di;11. 
Fil;IIIH"llt allli pialI' pm\'CI' :lI'I- :-lIpplil'll b,\' 

Ihl ' '1'\,1>1': 8,'1;-1' 1 P"\\'I;'I ' :-i1l]Jpl.\', ,\ ;~-I'I'II­
duelll!" ,~lli('kl('11 l 'III',J (If li-f"lll 1(:JJ~III, per­
[l 'lanen tly \'UllJwl, \ t,d I'J t he " ,~I'illnll) r. I)lug,.: 
ill to tl u: P()II'~'I' ,~ !lPI II.\' I IU il, 

FEATURES: ~ Ddi\'t'!I' . .,:1I le:\,.1 (), :rl \\'atl on'I' 
a wide frcqUf' !lI'Y 1';111~t>, 

... Bingle-dial n>1l1 rol. 

... Direct -H'wIiJig in I'rt"IIl,'ll l'Y. 

.. ,-;!ulI'-lIluliuli lIn\' (' f:I(,ili';ltt- :'j pl'('I;I:"C 

,,;clling,.:, 
.. \ (·gligilile I';l\'kl:t~h 1'111,,1' ,,[ wfl 1'I111 ,~ III 
l;all i;c;lri lll!'" 
.. lhll u:rtl ,\' cirrlli! 1' lirn ilL:de,; "Iiding con-
1.at'\ ,;, 

+ :;m;dl ~iw -lighl weight .. 

SPECIFICATIONS 

Frequency Ran ge: liMl ~1" 10 ,'>t.1O ~Ic. 
Fr"'qucncy Calibration: Tho: ft '~I'I,'nry ,1;,,1 r~:"ls 
.tire,' Il> in 1"",";lCY..!'!·' willi ,,'I ,,,,"U,,,,,>' oi ±I" ;'. Ih·­
pl:",(l:ll<!lIt of Ihe ,.,l,-"uUIII tuhe may <::'<1.;0.: " "hift in the 

,-,,,lil'r:oli"II , ,\ lri''''''cr c:Ll>"dlor is pr"""k'd VI CO'f1IX'II­
~,,!,' f"r ,<,,,i,,"o"~ '" I"I~. '·:>I.,,,..il,,'><"·' 
O ut p .... t Power: AI>IJI'ul<i",,,ld.,' 0.0 W,,'I, "'f1,~i'(lu'". 
O .... tp .... t Coupling: :\Jju~t" l.1c. frolll ZNIJ to ,,,,,xi,,,,,,,, 
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h.'" rot" l i,,~ (. h" outpul 1(>",,,;11,,1 or h.,· ",r\\";,,~ i l in liT 
0111 . Wi,, !: lO UT I .... cks jl'C)': ill ''''.,. '1<'.-;"e~1 W).·ili ... ". (J ' 1l1 '1I1 
leTm;",,1 i~ " Tn·t: ~;- ·I (Am,,;,,1 l·o""<"'<'I<)I". 
Output Impedance: Th" ,-,ulJ)'" H >!CI". wilh i, .• 
adj1l.'I,,!)le ' ·" u l'li"l;, i> :llbpl.~1 (nr 11"1' with e'.o:!.~bl lilh'.~. 
. \b.~i" IU '" I,,,w"r ":111 1>,. ,1,·Ii'·, ·rNI I,) 10".1 i'HI,,~ I :"l<"(';:' ill 
tit.· r,,,,J,W nor",ally .... ,,,·,"mlc· ... ·,1 ill ,·,,:,xi:,1 _y.I(,,,,.<. 
Power S upply: Fil""'~I'1 "lid pl:ote' ~"",. , . ,. i.< r,!ri ,;.)" .... 1 
Ii.\' th" T l"l ·~: 8.'>7-1 '1 I'llwer i-;uI>JlI.,·. wllk-h i.. ",,,,ml,·d llllL 
' ..-pa mIC cabi llc!. witl , ':<>Il 'H'el; '",: ,·",·,1 allli i'1 1l~ . T1 ,,· plal<: 
'·uh,,~ .... ·npl,li....-j h.l· tl,i~ nnil i ~ fh~,1 " I ,I,c· ""'~;I'"'''' 
,·"I\lc for ,;.:,f" 01""·:lli"" oj 11,(· lul><,:. II " I.I·r:II.I.."., IrOHl " 
10:.- 1<> I:.!.-,·\"oh I<>r :!IU· Itl :.!.;\J·,·olt) a-C li"c. ·W 10 till 
,·p·k·. T hf' I",w"r j"I ,"1 i. "IM"u t~J 1\":111,.. 
Oscillat ion I nd icatcr : .\" ,·1"'·1 r""_,,,.,· I ull(! i. .. )"""'1,1.·01 
i ll 11." T n·f: ~.i; ·1'1 I ',,"·,·\" ."L1I'I,I.\" 1.<> illoli.·:lle ~rid curre'" 
"wi tim, ru rlli~1o :0" illdi<-ali'JIi of "", ·i ll:o,i"l1. 
Tube~ : ::\ 11\-.-\ (<r.<,·ilh"". J: Iii·:.;. ;. Y:(../ ;"I' (I,(),,",' r .'III",pl.,· '. 
All "rtl >!ul'plil'fl. 
Accessor ies Supplied: l.UI(! eOllllc("tvr I.·m·d. II. "1'1"1'1\ 

~71 _<": ('"hll' (·O",,,·\·lur ,mtl .<1':1.1·" fu."'C~. 

Accessories Ava ila ble: T nl·. l l1lJlI· Pro (""r.l·stal Diud~ 

~ I <)floll:tl"r \J'''~'' I:n) . TIn 1"21 .\..\ l ' " i l O .... ·ill" I'" 
(P:I!!!' 111 I, TYl'~ .. 74 ('",.xi,,1 1~1(·""~,, t . ,lIeh ;t.' ,"Ic""" 

OSCILLATORS 

"t',r~. f;II,·r~ . '·''''1,1;111'; ,!,"·i,·~·s. ,"'1, ,1,. , ,""I",, ·ter "",J ,,,i.~\'r . 
';l"· 1"'1:'", I I:! ,,' I ;!·l. 
Mo unt ing : 11"'h ".<>·illa'''''r "nrl p,"'·(·r .''' 1'1 ').' HI,i, ar,· 
""'lm,,;,I,,, ""'1,11 ,·,,"i,,/·,~. \l uII,i",,,,, !"",~I".'r<' tj""h .. ,1 
' " Itl:,,·),: cnH: klo·. ,·:\hi,,<'!.~ in hl,,,.k wrinklo· . 
Dimens ions : O,.·;il:.l<.Ir. ';'" x ;i, ~ x 71J ind,,~.",. m·,'r-"II: 
powe • . >"1'1,1.1·. J!'.! x oX .~ ti~" i"r.hc.~. VI·cr-all. 
Net We ight: Oscillator, 7 1)011111.1,;: ]",w,·r ~nl>l>ly . \));2 
pUU!Ld ~. 

857-A 

_ _ _ _ ____ ,-;-_--'(C,"'~I, II M'/ 

I U-H - F O scillator (w ith Power Supply ) I $300.00 
1'.\"1"1-::-'-")" "OTIC":' &>.> !\""h,., ~. -'. nt,,1 10. ,,~~ ... ,·i. 

TYPE 1390-A RANDOM-NOISE GENERATOR 

USES : The H :.t lld l) lll - ~!li"c I :t:Ilt'l"at-or is 1] .~d·1I1 
liS ~t SOllren f o r rnom :WIIIl,.:tll':" 11H':I,.:urr.mc lI l,,;. 
ioucbp t': lkul" awl miITopll' 1I11' t l ~"'I", p.-;.\·1·111.­
:tCl'I[:;t i f: 1 ('S!::;, filtl'l" I ~, .. ·qs. I · !"I' .... ,.: 1:1 11-; 111(' :I .... l l )"{'­
men l>< fo r m ull ie·hall 11('1 ell rricr :;)".-.;1 1'1lI,,;. inl ('1"­

fen;, ]u ·p 11 ',.:1:,<. 11111":(, fi;:!:1 I 1"(' n ]t'a" t lr(~l n ('] L I1< . 
11)1'11'1" 1{'~ l in J! . H ll ll m ," [llbti ll j!· "i~n:t1 )!1·1H'l"a ­

lors and 1(~": 1 Iltif·illa l, l1·s. :\ p : li r of t. ll l'SI' 
.~e l1(' ralor ... i ':UI a l...;o be 11 >,(:01 a;: l'Olln:(:s fo r 
iHus\I";lt.iHg '·a riOIl."; d('~ I·\'\ :.s uf ~·o rJ"chl t il)n. tile 
lIud uat,ion:-; .,f 1";1 111 1, " 11 s:tr11llli ng, and some 
ot he r POi ll l" in ,.: ta ti:< l il":tl tl U'nry . 

DESCRIPTION: 1'11( ' TypE n~J(k\ rb ll r/nm 
:\oi;:c Cell('nllQI" I ]:-'(!:; a· !!: I."'-( !i ,,; ! · l l ar~'.; 11]1~· : 1": 

iI )(:' lIo i,.,(· .~"U 1"I ' I' .. \ I lIagllctit- lipid i.~ :ipplit,d 
10 t li l' l il lie 1 II (']i m in:! I (' t he' ()~·:j"ill:t I iOlls Il sl1a lh· 
as.-;oeialerl wi th <t ~a.-; d i:·whal'j!C'. 'I' ll!' ""i~ 
ou t.put I"" Il m pliril'd in :t Iwo ";I ~)g(> ;u npliliN. 
Uti w C'en 11 1<' fil"1$l ,1Ild sCI'IJlld ~l;I~(' 1 Ill) lIoi::tl' 
,;J.lec tnllH i:; ,.hqwd ill 11m .. · tlilre ]"(:lIl W,(y:; 
depend ing upon t ho .~I 't l illg of I h t~ range 

.~\\"iwh. T he 2U-kt· :iI'Lli ll )! p lIl,.; 111 a l o\\" - pa,.;.~ 
li l l(;'1" \\"Ilic11 h : ' .~ : 1 ~r;H I II:llrl)II.I,tl" :II" II 'P :1 1'0111 

:30 kl· II"I l1i ti t(' alldio 1 ·: l n~C' 10 :2Il ke u n i form 
in .""'pt'l·lrtlm 11 '1 '1'1. TI l(' :,tlH ... I\I· .~ (' I t i ll !! ptlt.~ ill 
:1 lo\\'-p,P';"; till!'1" llial I"n ll~ "Il" :d.ol·", :11l1) kl ·. 
Tlu- :,-.\11, SPlli ll)! PUI:; III :1 peaki l]!! 11('I\\"ol"k 
th:d aPPI·ol;il1la\l'ly l·ompt'H:;;t1t' :; fOI" ,ht' d rup 
ill l1ui1';(·' 0 \1 11 1111 I·mlll till' l.W;; 1111'13 :It hi).!"1i f re ­
f tlWIl I·ies ':;1) Ilwt. ,( 1"t';( :;~ll1 a ! )I.,· gV'~ ' .sI Jl'd nll1l 

is ollt:lincd (Ju t t·II .) :'t Ie. 

FEATURES: +- A wide rn ngt' uf rrcqucl1 ciex is 
(~o\"('n'd . 

+- Tlte nn:r-Illl Oiu t P\lt "'n" i:; 1"t:1nth-dy hl l!;h. 
+- T he S P ('Cl l·111l1 lel"l:1 for awl iu fn"tw' lu:ies 
jl:! high and I1n iform 0\'(.'1" thl' lllld i lJ ra llge. 

+- A met('1" [.0 i ndil:all! t he (j\·cr-;dl )C\.e1 is 
pl·{),·j,lt,d . 

+- :\ \\"id{~ l":tIlgc of output. le\·cJ,; call I,e: 011-
L:l iw"d I)y ll:~ i n~ I h (~ T HE 7UO- P I \" ul ta t!:t' 
J.) j\· idcr a::; ,111 (11)1)1111 1·t)lI l rol. ( ~ef' p:q.!."!' 1-1:"1.) 

SPECIFICATIONS 

Frequency R an ges : "1" 1,,·,·. · h:o ud .• uf ,,<>i",· a. ~dCCh,,-1 

L1~':1 ~w;l<J" ;l ee I,rol<'idnd : 
(:I ) :w kc: T"~ ~I'\wtn"" 1<1"d i>! uuiform rru'n 3U (: to 

::10 k" ,,";fhin ± I Jh. 
(iI) ['(JIJ ),:c: 1'1." ·I .... ·'·f r ll'" I",,~I i .' (Ioifor", frolll au (." 

t,) [~X) ke "'ithin ±:$ ,tI,. 
( !O) .:; .\Ie: 1'1,,· .'p"'."'"'' I{· ,·{-] ;.' lII,iinr:ll fr' u" ~IO ,. 1(> 

5o'lij kc \\"i ll ,i" ±:\ d h :" ,<1 fl" .... ,,, ,){)o ),:" to 5 ~ I c with in 
·,hunt, ±8 d l>. 

Output Vol t age: "1" )". ",,,xi,,,w ,, ope-""'irf"uii 01\ 1)"'1 
l·u!T:'l.e "" .~".,. uf Ihr· t. hn:IlI,:\II,J. j . "I"',,, ,. I ,·ol!. r"'~. 

The 9. '·nn.IW ~1>N'lrum l"n'l lI"il l, I vulL UUI)'llt i., 
:,)'prO"i"'''I('I.I· :t~ ioll",,',,: 

b ) :.!Q kc b,wd: ti ",im,·<)lt~ ior ""C-'T,,!" 1~",cI. 
Il>} .soo k" h..'\U\t: I IlIillh-nh fur uuc-cycle b.·md. 
f,·) ;j " I" hnlld: 0.5 ",ill;"olt rur O"l.h,·.,·cI" hand. 

Til,· T rl'E 700- P 1 \"ull"IO" Dividcr (P"Ii" 14,;) !:a" I .... · u ;,-toll 
\\" i(.10 L!,i~ i "~(n",,,,n T In jI""'; '1c )uw ""tpllt I,,·n·k II h", 
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OSCILLATORS 

",,,II'I.hi,,!! i,,,·lOr.~ ... i (1.1. H.UI. tUMlI, :" .. 1 O.UUOl. 

Output Impedance ; T i,e -n',n-tl ,u,p.,,jancc fur 1U3:ti­
'nUl" ",Wp", I~ "l'l'r"xiu,,,,cl," 1'o1~1 "hu,._. T he UU'Pllt i~ 
,ak" 11 i,,,,,, " :''(~III.I,I"," 1"","";v'''N"r. 0",· "UII'H! 
t.'nt ,;"al i._ !fT'>'Inu,·,1. 

Waveform: The HO;"'" ~our(:I' i~ " 1''';'- \uh" II<:n h3 ~ " 
ver,'- II'.......! IIuflnal. ftf ('''II"il,,,. diA' '11,«1 io'", of "",~,Ijwdc._ 
rur li" ,i"~1 r""lI:c'" "f ,10" 1"" 1110111".\ '1,, ·,·trlll". For the 
:!Il_k,' '''''K''. ,hi. ,Ii,nil.,,';"" i .. ,,,,.liC,,,,[ ,,"ly ~Iigloll.\· 
l.y ,h., "",,,·oj.-I,,I.I,, " "'1.litud,· 1j"'; IIII""" "f" ,',wH'''''­
lui,.. '''IOplith-•. ~ I "dcrnt .... hl.piu, ,)<",·"r~ UII tI,,· .;00..,", •• 
nUl":" "",I nIl ,lo,';).. \ Ie r''''Ke, 

Voltm eter : A , .... ·,ili,·r-Iypc. 1I1'U:l1(t" IIlele. i~ 1l ..... ~J lor 
" " ·",,,udllg II,,' ~'\llp"l \·"ha,,~·. It ;. ~nr;hr:lI~,<1 to read tl .... 
••• " .... '·'11"" or Ihe urn ..... ,,1 Ih~· II"tput le"",'" ,,15. 

Controls; F.dl ,U"IWY muge ~·iH ·h, p<),,"c r switch. <mlpU! 
, .... u,,'!;u'!ll:ler, and" 10 : 1 1t·,·cI "l\CII1L"\Vr. 

Termina Is: .I,wk-' "[.I 1 .,;,,,li"~ l'uSU w;ll, ~l"",bl"fl 'f·;"d, 
'P""';"~. TI,,·lo,,"(·r I'·"""n" j j~ I:run t "I~.cJ 10 the p~ "...r. 

Accessories Suppl ied: , '"II"('r ,'on!. 'I'~'·p {"';'l~ . 

Other Accessorie' Reco,nm en ded: T,·,·., ; (.1-1'1 

1390-A I Random-Noise Generotor . 

Voh,",::~' 1)1\"I<I"r 'I~'I':' · 11.; 1. fur "I""i";",, I,,,, .. .,q"" 
I~\· .. I,. 

T n,klll ';I'l-.:trutn Levcl (·I"'r."·l'·r'~li,., f"r "j"'-r.: 13~(1--.\ 
II "", lo,,,·;\" <> j .... (;, .. " .,"" ,r. 

Moun ti ng : ~ ( elrll cahill,,\. 

Power Suppl y: 10;, r.o I:!.; (or :.ilU 10 2;11) \"ull~ . 51.) 1<, 

'~,·.\"dl'~. T"I "I [luwe. """"""'1>1'''''' '~i\huut!>O watt~. 
Tu bes: TI,, · ["lIvw,,,,, luh<·~ :on' U>II...:I: 

l -iil lI 2-" .-\(1;; 1-~i~1 

All tubes ~ r c .<"jJl}li ~d. 

Dim ensions: ( W;d!I. ) 12 x: (lIl,i,.IrI.) ;l ~ x (dcll!h) ~1!_1 

i",·"" •. ,w". ·,<l1. 
N et Weig ht; I t, lloollHk 

Prj,",: 

. . . . . . . . I $275.00 
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OSCILLATORS 

TYPE 869-A PULSE GENERATOR 

USES: Till' plll ,;e .~ell('nd o l· i,; intend('d fur U:ie 
illl(:.~I:-; nn ,·ircuiL'; d,·,.:ig]l(·d \01':1:':' l"ltorl cice-
1riC:ll pll Lies. I t ~\'IHJra I Cti 1Hlb,',; lit' (·i\ Ill'j' posi­
li,"c or 11('~;\li\'(' plll:irily, wilu.'\(' width ellll be 
.~I'I In Unl" ,':1111(' helll"Cell U.3 and 70 micro­
sCl'ond" :\;ld whq:«' repctitioll l'ale l'an he ('011-
\l"ollpd [,t't \\"(>l'll 20 :.11111 1000 \',Hie!! PI'!' .';('I'OUt! 

frolH :111 CXH' rnal :1-(: ",U11n:e. Comp1ctl~ ,;hi(·lJ­
itl,\! ur til(' (' 11\ ire il1:ltrllllH'nl Jllnkp,~ it usl'l'lll 
tUI' plll. .. iug .';I :llllhni-!'! ignal ),!:t' IH'ratun; and 
"imi \al' appanl!u,,;. wlll.:l'c extl'('mdy luw \'011-
:Ig;(> 1(-1'('1.-; arE' eIWllll11H'l'ccl. 

DESCRIPTION: The micl'oscl;ond p1l1 s(~~ Inc 
generated in an OIllpll\ ;llllplifil:r l"t:lgC b," 
dri,"ing the c.:unirol /!Tid l,dw('('ll the limit " 
of pl:ltl'-I'lllTCnl ('utun ;l-1I1[ pbIC-tU IT('1l1 
S;11U 1":lIion. Eithcr po,;il!\"(' or IIcgati\'c OUIPUI 
pul:il;."i :lrc pro\'idt·d by :iwiL(:iting the load 
rt' .~i"; l:lnC(' lnll) t.llt:: eall l()llc ur' pl:1tt' (:il"cllil . 
Tile al1lpliimle of the pul"c iti t omi lllloll:;I.\· 
:tdjll.-; i.:thlp lIy mean,; 01' 11 :«:nwn \·ohagc 
,·olllnl!. .\ negatl\"{' I, ia:; voltage applied to 
t.he ~rid of Ill i" tuhl: maintain,; the lube in 
a Cllll )i1" condition bl·tween plll';l)!;. During 
the ])1l1:«' period:\ high po ... iti \'c hia.'~ is applied 
10 till: grit!. 

The positive p\lbe, t1sC( 1 10 control the 
o\]tplIl fl lllplificr, iti deri\'cd from :1 circuit 

cmpliJ.\'ing.: two :.;-a,;-1 dude!;. Th e out pll t. ampli­
fic r grid is cullpb.l 10 the t.:l' J11I"r point. of 
thc ... c ';cril· . ..;-("( )!J]H..:l'iI..'l..1 ga:<-trindcs whit-IL :11"0, 
ill lurn, pla l'ed :tcru,;:< :t capac:itol' .. \ PO:o;iLi\·c 
d-c.: pui ent ial is dC\·e!iJ\lCll ae]"().'s Il le 1;:lp:leil 1)1" 

ICl"lninll l,; hy ch:tr;!in~ it from the pt)\\"pr 

supply Thruugh ,) ;oi:\ rital )1c ;oi:cl"ic,; 1"(>.-;I,;I:II1c.:e. 
Whl~n the lil'.,1 ~a . ..:-i ri()d (' ! ~ecOtnes ('IJlldlll:t­

ing, the po.~iti\"l· c;J,paciLor \'olt:lge :\ppe,u·;; 
:1('1'0;;:; both the lIU1PUt :lmplifil'r )!;rid aud the 
()1 her g:l /Y- t riotlt ~. Con,lul'ri'H! ill \ he ,;ccond 
gas- triod,' rc rnu\·c:s the plisiti\'() \·olta~e from 
tIle :lmllJificr grid. ;;imlll talll·\\\'I.',ly. tile t.\\"o 
g:H;-lriudc· . ..: n ow 1>1'(,';(,111 :1 lo\\"-i lllpcd:HlCC pat h 
:1('1"0;;;; iILc {;apac iLor anti di:<dwrv;c it, When 
tht, ('apac iLUr tcrminal \·lI lIag t> 1':111.-; J.(·low a 
eriti('al valuc. hot h 1!;:\Soolriodc;; dei onize and 
re~ume tl1(·ir oOl"lllal IHm-i'ondul'ling .,1-:11 1:. 
T he capill'ittll' thl'lI rt~('lr:\t"ges through Lite 
se r ic:; rcsi~tol' anti the til'(:uit is ready for a 
second pH I,.:,' Opcl":!tilJll. 

FEATURES: +- .\ C( llltiUl!Oll:o; r:llIJ.(l· IIf adju:::L­
ment on pul sc wid!,lr is uhl:)iIlCd hy 1I .-;ing 
y:triable ('ire-uil· f'knwnt ::; in Ihe si mpl e H-C 
('in'lIil 111:1\ t.:ollil"ols lht' time dt,!a\· llct.wcen 
till' l'onl.iu(,lioll pcriods of the' twO gas­
triodcs, 
~ An outpuT, \'ult"gc ii; provided for synchro~ 
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nizillg II high-speed :';.\\"~Jl J; ireuit.. 
~ .\ li m ited pb:lse adj ul:ilmcnt, is lWO\' iried 
hctln:cn t he in put ~11ll1 lite "'Yllchl'on izing 
output.. T ll i,; pcrmi t:; ad jl.l:-;t.ml.'llt nj' I Ill' 1 im­
iliA: of tim IJ111"p \\'jl h t'l-':<.P,'t"l. ( 4) , III: Il i~h-:;IWe{1 
sln'pl> cin:llit of all extornal ol:i\:i llol:i('o!1c. 

~ The t. iming of the pulse and ti l<' S\\"ccp 
ci rc uit eall 1)(' m:',il1 \lIill(,d \\"i1h il1 a fr: l(' l ilJi) 
of :) m icrosl'('om l. f'H' 1I :] 1 I hl' lowest n'p!'\ i l lU ll 

n iles. Tllis (:I lwli ti l )] l j", nC\;C.~"l l rv if Il l il'}"\)­

,,:ecnml pl1 l,.:(:.~ ; ll"( ' 10 b!' \·is ible · rlcarly o n 
s,,"nc]I )'u:;CUpus. 

SP ECIFICATIONS 

R epe t it ion Rate: :!U '" -IOt)(ln"de." PIl1.,e~ \""":':" '- I h"" 
HI '''','rn,..·<·,'mols "n- I',,, ' to ·'] '"'' III:tximuII\ ft ' ~'1""n('" .;of 
111111 1 (·yel c ~. 

In p ut Vol t age: I3ctw~('IL.') ~Ild 10 I'ol!..< ,H" r~"'l lIircd ior 
'''Jru,al ctmtrul. For i"'1}I'\JI'('d SI:lhilit.l" :\1 til{' In ... (.'~ , frc_ 
tluclid\l.~ . tI,,~ m:I,' I"" ' ... r(~·L;,·d tv " ",,,xi,,,u IU 01 :1' ) ,.,.)II .~ . 

Input Vo lta ge Wa vefor m: 'n", i" "N crll:(·"I. :1"d '11:1.1" 
'·:lI.., · Iroon " -i,,,, ''-:In' ,e':1 II'i:m!,:"br wan: . C:'n.' 1JI1I~ 1 
I ~" 1:< 1;;<'11. [,"\\""""". I" kP<'p 'hi .• ,i101O:11 ,..·,,<,)01:,1;1." il'('" 
f .. OIIi I ~ JW"r 'IIPI,I.I" hll '" ,·"lla,:.>. 
Synchroniz ing Ou tp ut: .1 l'iip)I<,<1 , jnc wave of :'1 ,!,r",,­
,,,,,,1<;>1)" - I Iill ""'[ + t)u I"", k " olls :l)l)l":lr~ a('""ffi~ ,[,(' 
~\"!,d",,,,i ' ;l l >1' ""' [Jut '"'ro"",,,b . TI,i~ "'''.'. IX' '''"{',I 10 
,·,mlml II,,· 1,; ..: h·'I""",1 .·",e"jJ drn,il uf 01 .. '.,""d,ru"<.'ujJc 
,1",1 b"g 1 ~I'TlI '['o\'id",J will, ,";I"hl" ui<!f!i'l' iuo.: ""' 1'I;(;,·r.<. 
Pulse Amp litude Contro l : ,\ 1""",1 ""' Hwl pen"il' ,he! 
pul"'-\.· "II'I>liIUd," I" I ~ · :"ljll"(~llro ", '-" r" I,) '''".xi",,,,,, . 
wi,;, " "egli;:ihll~ dT""1 " I ~J" II", ]J"I" .. · """'.-·1",''''. 
Pu lse Waveform : TI,e I,'ll~ i,. ~'~t',," i ,dl.\' Ibl-I"I'I,{«I, 
:I(j(II",~ :m " ffl'{'li\'~ ri ",,·'i",~ "rO,1 ,,,icr' >.I!c,·,,,,,1 ror I,ul ,;;­
widths I~~s II"", Il) ,,,;,·r" "c,,·,,,,,L ... For [.""o.:.'r ]J " I",,~ . , I", 
I;,.c ti"'!! i~ Ics~ Iii,,, , 10% "lilt,· [",I.". widlh. 
Output Selector: :\ jJ,,"f·1 ~\\'ilrh penn" " ;'( 11,' QII" QI ir," r 
" C~;~<'I" " 'C~ It) he i".,;" rt.(·,1 ;" I I,p <l' lt]", 1 :11""liIiPf. :1wl "I,,, 
1"" "';oI~" ,·i,I">1" PO"iT;\,,, 'II' Il(!\!,l(;n.' ""I>l'~. 
Pulse Widths: Till' ,,,,,,,"T pHI ... · i," ,·,," ' ;1 1110,, __ 1,\' :toJ j u~t­

"hi,· (W"r T hre!' "~"I!l'.-; . TI,,·,,~ :Ire 0.1 - :;.0, :i·· II I, a"d III-i'l 
",icro",,,,"ris. c,-..,]" .. t'I;n,I;-. '1'1 ,, · ,'"I ihr:,';"" "f tl,,·~,· ,.,,"_ 
!ro b j, "l'l'f"xi,,, :o I,,ly "",ref"! 0\' /',' tI ,(, ,·"ti .. ~ i "'-'(J1 " '''''' 
r:II',,". 

O u t put Amplitude : ,""e bh[{, h(·I<),," , 

Phasing Con t rols : I',."wl ,'m",-.. , I~ :o re t>"-"'idcd to 1)('1' _ 

mil ,,,Ij,,_, (,,hl,, 1)1",~i l1 l! ollh~ 0(111'1I 1 1',,,1,,· rw<:r" li",il(".1 
" 'm~e, \\"ill, re_'pc"1 Tn lit,· " ult",,<;> ()l,l:1 i"",1 :It ,.I", ~.\ It_ 

"hrulI izilH! ()UII''''' Ic,",n;n :o k 

Powe r Su pply: II:", (or 2:lfI) .-.'II~, .:>o-';u .. .\"cl~" .. \ \',Iri:;­

tio" of ± IOt~,; in th{' ~ L 'I'I!I ,\ ' , ' o)ll"~;f" wi ll ,'nll""" ",inu' 
va,.i" t ;,,,, ill \.h(' ' '''II],,,T p"I ~" ,uul'lil",I.·. ,,,,,I will ge L"' '' ­
"II ,' ,e·",l 1.<) ~'h,,"'!e II,,· 1,,,I ~e wid,[,. [-',)r " III';",,, ,, , p,·r· 
fornt:""_'f', I>p,-,r" , j"" '" the 11,',- r>r :!;III_,· "j ~ ":,j"" ; ~ 
r('null",,'nde<l_ I' .',wer i" I,"1 i~ no wm,~. 

Accessories Requ ired; T" ,.I,·i\·c the gCH~r:>'l<Jr ,," ,1-1, 
;;<)l"~C i ~ tlcl".il ... i. T he UClieral It:ulio Tn'f; I:ll/I .. \ 1\('''1-
Fr(ll j\J"I L<"y V,,·ilhIOr; $ r<': 1'(o '''''' <.:"do<1. 

Accessor ies Supplied : A Ii"" ,'ol",e"lu,' "" L'il, ~ p:"' ~ f" ,"'5 
""d ,,"~ T I I't: I>'·I-I(:! I [,,,, ,·It ('" ... 1 ,or,' ~I!PI, J it'tl. 

Tubes Supplied w it h Instru ment: 
:!- v l llj 
I - I;.\<;i 
l - I;X!, 
i--of):1 
1 -,\~:\,,--f;T 

Mounting: .\ I{'I:d (:"him'!, 

2~"'; '1 

[ - .;:-; (" 
I --.;Z\'.')--G 
I -< H 'j 
1-<1 [.1; 

Dim e ns ions : ( L('Ilgth) I!/ .~ (lH·,g;' l / ~ ' '' t x (d"plh) 12~1 
',,,,I'l'"'. '''·I'r-:lli . 

Net Weight: :.'11 I"" , ,,d ~. 

- -
PEAK OUTPUT VOLTS -- OPEN CJRCU tT, ____ _ _ 

I P"I.~.' I'ova 'o. 
J'I>/"Fi l!! 

I 
---

I J "'1',,1 +:.'0 I-II llllll l !! :,I MI U H ~ Il! 111I1!! 
. "', '/I ' ''il ', . 

Ib" o.:c .\ ~H , 

I 
,", ,II :.'!I " Ita"L!C T! II ~ ) ,~ ::;11 :.'u I \ .... 

Ib'nwi"' 11 M) '" '" :.'11 1.-; 

I II" ",1;"9 

--'-~~I WOO '! t:.'l! I ;: ~ ! t,' ""1"" ",' il" 

Sil I;;u :lOI! .:'1111 
~ IU 

I 
lill :j(M) '-,1 11 1 

'I I) j~1I :lfW\ c;(\() 

, " I· OF . ,( ),,' "I ..-'rr,' "'~ 1r~'I''' . n~ '' ' . • h, , ol( :u::e~ ",!I 1.>, ",II" " " I '('r"x"'!.\kl~ ~W! "I t I ... ""1,,,., " i ,',-" "I." ". I" ~<" ... nol . I h~ "I'~" t'i<~" i ' 
"' ''I,''t- \"olt"~,, will "']ld l" oIc.,'e~"-" :(~ Ihe 1",1"<: ,,-,01,10 ,,, ,d (}I"'<""" ~ rrc~I''''''~r ,,, ~rca," . 

• T h,_, I""!li,,,,;, i", ,, ,,, \,,1 1M ,,"". " i,1o ["W·;"'I~"h"c" 1'''\'''' """,r,,,,,,,,,,,. 

Tyl'" 

869-A Pulse Generator . u l.1 YE $350,00 
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TYPE 723 VACUUM-TUBE FORK 

USES: Th r TY P E T2:~ Y:lt'uum:ruh" F ork is 
:1 l'nm patl . shlb lc. fix(·,I -i'n.'qucncy o:-5l\i llator. 
It i:: par. il' lIia rl ," 11'''f- flI1 11 .'" a nl ul l ll1a ti n ~ :0;:011 1'1:(' 
fil l' jo;l!Ind:m I."i:rna I j!(>ll('1':l 1 nl's :lnd lo(';won 
Irall"m ilt (' I''';, II" a PIJWI't'.-;lIurCl' jill' impcda uc:c 
I.rirlw':'< II I H I f. ,.. 1 r:IIl":m i".;;ic lll m Cl i " 1111'111Pl l l" 

un line'" and ca bles. ami a."!\ tt' • .:;t · tOllf' ::?;pne ra­
lo!' for cummlmica lio/J S\, .... tcms. 11('(',111:;(, of 
i,,, I'xct'IlCfl1 Wa H' lll l'm . ii i...: i'luil-abl(' for Il.~·' 
:1:; H tI:~ I -l'\i,!!lI:d ,.UII I'l't! for ma ny ' ,"pc:'} uf d i . ..:· 
\UI'\ iOIl 1l)t':,,,ul'l'm(' l1 l s .. \ nIJ11lC' 1" im p o n a II I 11..,1' 

i!'o' as a :SOtl l't'(' uf ti m ing I)III";{,,, lur (J ,wi llog:r:u lI", 

DESCRIPTION: Thi ... insll'ttnWnl i:; a ll cI(w \ m­
I1lC:l' i Wllil'a i u ,-;c: iJlutul" \\"110::;(' frcqlU' IH'Y j,.: dl'· 
, prm im,d hy a \';lI 'll lltlH Id)[· drin'll u lll in g; 
fork. The I II 'i rin g ull d p il'k ll p ,·o il...: a re 1':U 
arrallJ!;cd a .s In IWILI 1111.' line:; uf 1110 fork 
(' '1 I1 J1 I I ~' ;lll d til ld r"t: 1 11 11 1.\' .sl ig hl ly it...: f r ee 
\·i l'ra l'i c) lI . 

,'\11 :(.-1' POII'I'I'-';ll pply 1I 11i l i;:; ind llded. T his 
Cllil he 1'(: I1I 0\' I:I! a.ud ball(' ril'l< i ll:, l alll :d i t! l he 
sallie !Jomp : l rl I l ll'lIl, for fidd lI,;c in 10C;'lli,Ul'; 
where ;H : :;en' iet: il< not ;\\'ai lahlt!. 

FEATURES: +- Ext'c,1I1'111 :H'I ' I1nll')" and .slahi lil Y 
of f l'l 'qU('I II:.'". 
+- Low imrllltJllic cun Tl'nt. 
+- 'I'hre<: OUl-PUI impcll;l.Ilces. 
+- .,\-C upt·ralilJll. 
+- l'u fll< l a lll l) lIll l1l1 . 

SPECIFICATIONS 
Freq u e llc ies: T"'I> rr ..... llI,"'d ... ~ a re ""<1;1:\1)11'. -lIM I :m el 
II"MI ' ·.I·,·I<:~. 

Freque llcy Sta bi l ity ; 'floc IC'''IO<!r:u« rI' ,·,,,.n;dclll "r 
fn"llIt'nc., I~ ;lllpmxiuHlIc!r - 1 1. (lIJ,)c,,~ lJ1:'f d~grt'l! F •• lm'lI­
I,dl. Tl, ... fr"~ llI~"" '~' j" ,'111 ;rI'I~ ' i",ll'IX""!..·"1 ... f 10,«1 11111 ...... 1-
:<"'",', ,\ 0\ i«ili,,1 dO\\'I1 \\':o rd «rirl " f fr .... 'u"",·J' 'X't:ur.s ns 
11< (> '.(:!t"l'(lr :,t\lrt; of l!j(~ {oJ'!,; i ~ "U,w!e-<I h.I' he ,u I,Wnl'r:\I< d 
l!1 IIIf' ItllIl·(·r..,.Uj'I ,I.I· II Uil. Thl' lotal frC(lll~n '~\' (lI·ifl L- (.f 
the 'JT<ll'r uf V, 15!';' 10 U.:,! r; . :\r .... ~\ uf Ihis ~Irift, hO II' c I'cr. 
""1'" r~ ill II", J i r~t :111 ' ''; U1 tll'S Hr <l IJl·rat i"". 

T Il<' ,·,.l l ,, ),!,,' (">i,m"i" II t "f fn " I" l" "'.\' i~ "l' i!;li t: i1,\c . 
Accu racy: Tho ~ t nhilillll( l fr,~qllcnry j ,o; I\djlls( ~d , r) wit hi" 
±O.11Y";', I.f it ,~ ~I)<,.-ificd ""I 'H:. ,,\ [, rOOlll ~ lIl hi''!l 1 or ~ i · 
l'ul,rt'u lwit . 
Out pu t : .\j'j Jrm;il",,, ,'ly .'ill ",ill i"':l n" 10 " 1U:n <:-hcd 10m!. 
Interna l O u tpu t Impedance: ;,11, .">00, a"d 500) vh",.;, 
Waveform and H um Level : T j,c Inl"II,,, ,,IIOlli,, ,'un tent 
M I~'"" I""" u.:.' ; . '1' 1.(' powcr ~uppl .\ · hll lll i ~ tlt'\tlig i l,I ",. 

Power S u pp ly: Itl&- !" I:!ii-I'" h. -l'J- lu !){1-" ~' dfl lim.', 
1'0"'1'11"",1; TU" I", r"",,,,' •• 1 ,,,,,lj"'I\erit~.~ lIh~Ii"lIoo {or 
tid« ",;e. !-'''r l"lllery '11",r,"'(U' 'lII l' l lurl.:c"" 4Fl i ( 11:l'" 

\'olt. ,md IWO U«'ge.,s ,,;mXX (,la-voltl. or l"'IUi,'"J!'II1. 
an, n .. llu ....... 1. '1'1,,,, U:\-UF F S'I" ld, is :.rr:",It,"<1 I" ,·",, 1 .. ,,1 
,r,{t :1-" 1\ " " or I I .. , I '" I 1\"',\' "UI'1'1-'1< I. ' 
Vacuum Tubes: I - 1. \~iT 0 

1 - (I( ':l 
'1'1,.. m'''l·''s''r~· 1111 ....... :m' ,uI'I ,Ii ,.1. 
Acceu or ies Suppl ied: ,\ lin,> ,',,,,,,,,'1 "f ('"n! i~ ~ "l'l'li,',!. 
Mo u n t ing : Th~' ....".· ill' .. "f 11""" ,,,1,1.\' i.- """llIIl'(l 0" " 
I,li",noli,' p:ttI .,! ,,,,, I i.~ (·" ..1" .• ( .. 1 ill .'l. \\':\IIlII! c1.1,incl. 
Dimensions: (L"lI ll; lh .1 11lJ.~ x (,,'\II,h ) "Xl x (l lcichu 
; :'.1 i"dw~ , ,,",'r-: ,II. 
Net Weigh t : ~.kJ jJ(JUIHh. 

F'r· 'j "O'C",""'--______ _ 

723-C 
723-0 

1000 cycle s 
400 cycles . . . . . . . I 

:-='01.11) 

sn. !.:.Y 
$ 165,00 

165.00 

TYPE 813 AUDIO OSCILLATOR 
USES : T he THE SJ:3-:\ Audiu (),,;c'illntll l' is 
inten cled fo r t he ,.::tlne gemt'r;ll :tpplic:a t ion s 
:I;j I he T YI'E 72:1 Vaclll lm¥Tul ,c Fork, hu t 
\\" lil'n; 1 Ii(' rc''1Ui l"C'IllI'll t . .; o f \\,;(n{ o rm , S1.!t­
hi l it ~" :lIld UIIl] l1It. aI'(' !lOt. so .s( ' n :rc. 

'I'll\' -!(l()-nt"! C' model. T YI' I~ S J:3-13 h-; ree­
olllllw nti(,d ~ I S a (lo ln'l" ~() lIl '1' e for 'l'yI'l<; 

I.Y'l2-A ~oul!d- Level C:li ibratu r. 

DESCRIPTION; T his i n~ 1 rnnU'lJ t IS a b:lI 1l-I'.I'­
opcl':11cd c!('t:I,n l-m p/, h:tlli t'a l o:,w illit l\)\' I II 

which the fn'l]uf! llc,Y i.s d l'll' rm illl'd IIY :l tuning 
f~' r k, '1\\"1) Inic'nlpl lone 1!I.ll ! I)fIS, (,11(' 1'1 11" tl l1~ 
cil'il' ing c i l"cuit nn t! on c lor till' oU 1. P1l1 ('i l'­
t: ui l. :l l'e 1l1OIlJlred i n s\ l l'h a wav as 10 load 
d Ie line:') I'I!,ta lly all d to "Heel ~n ly .sli)l; llt ly 
thc fl'ee \ ' i!)m ti ull uj rhe fork. 
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A fi J LeI" fLnd outpu t tl',ln;;f o l'IllCl' [l rc nlotlntcd 
inside the (;:d .inl't IInd('l"IlClIl.h t.he rork . ,\ 
hullery C()Jll PllItlll t 'llI is also l)['o\'ided :11-
11ltJ!lgh cxtl'rrlnl h~lllcr i (!s may be llsed, if 
~ 1(':':1 I'l,< J. 

SPECIFICATIONS 
F requency: 111011 "Y"ll'~ nr ·IIM) '·Yl'il-;;. 
Frequ ency Stabil ity : The tt-'''p'·r'''UI ',· 1'(){·U; ,·j,mt of 
i"(.~l' l N"'.\" i.; - IU Mlf;t"'" ,"'1' .k.:"'-" Fahre"1,(-;,,, Tloc w.ltage 
,·""nicil'''' ;~ Ie",! 110"" lJ.()l r~ )'<'" vult. '\'1 .. , (rl~II"'''''r i ~ 
"",in"." ind<'»Clldent "r 10:\,-1 iUlPl~ I:II"'(', 
Accuracy : TI,(- f r(~IUC" C.'· b; ,,,lhl~tNI wil]';" !l • .:.q l)( il~ 
~ p""iIi"d ,·:du~. 1'h,' .~Nu"l fn"lll"''''Y i~ Ulc:tsUn'll. UI :l 

_,luH,,11 (·"'I"·,.,,lu r e 10.-\ We,'11 7U lItlll SU dl'I!rCl.'~ F~I"·(·,,Il('il, 

amI r~.!;o r'll'<l oJ" Ih.~ 1"'_,,<; .)f the ta j,;nm lO 'Ill II('N,r"'T 
of H. I (', 
Outpu t : 21) ,v:{Q ",ilI;wa't.' 1.0 " ,,,,,tchc.i I<J~" I with 
I!.-\· " I~ oI r;vl\ l11Id 111 t., I.; ,,, ;n;"'lItt~ with ·, ''.!-\,olt driv.:. 
\ \: Ilen , lIe mwil/:.wr ; ~ "p.·rat.·..! t·" " lillU<.,u~I.I· for _"'\'t'r,,1 
ho"r~. tile ""'pnl "" '." ,1'''1) I,dow II",~" \":ll"e~. 
Internal Outp ut Impedance : 541. 500. :II1d 5OUO "h",.~. 

813-A 
813-8 

1000 cycles . 
400 cycles . 

Waveform : TI,,-, '0,:<1 k,,'"'' "'''' !:on'CII' i .~ "I'!"·"~i",,,,,-I.'· 
n.i:";'; wi,h ·1' :.!-n,I, .J,;,',. ",><1 "1)vtn~iltI:\I('I.I" I"; ... ith 
6-1',,1, ,lei",",. 

Pow" r Su pp ly: Fm i'I\<'ri lli""'I! "I" ·r:<,i .-,,, ,";,1." '1".1 · 
f·ra'(, 1',UII"(" "",,'UI. "II itl"· J' II" I .,' ~_""I, " ~ " N·.\'. II"n.:,·,. 
No). :!J~ If. "~Il be 1.1>'<)01. I'''r \IT,'al''r "",,HIt lOr •· .. "'i,111",,, 
""(":01;'''', a" ~·X't·, I'~' hulte'-"- "r .,! ~ t.o (; \"'11,,, sh.",I<I Iw' 
".",,~L Il!l'tcrk< ","(0 IlUI ~lIlJI,li(>,I. 

Terminals: I \ill(lin~ !>V"'~ in,. <');:1,·,.",,1 1,,"I<·ri,·,. ii 11,,,"1. 
,wd fvr the ""'put l'i'-""i , ar" l'r""i d l~J "U th\' P''''''1. 
Mounting : l'I"·,,,,li,· jJ:",~l ",,, I ,, "",tI,,,n ""1'",,,1. 
Di m ensions: ( u ',,:!,!.) II ~ ( \\';<It!' ) :;' x lI'''; l!ln, ,; ind,,,_. 
"'·cr·"II. 
Ne t Weig ht : $1:; 1,,,, .. ,,1_. 

r",/. 11"" ... 1 

... ·1 

... , 

.\ .'(;1-:1. 

.. \ II " ," ": 
$85.00 

85.00 

TYPE 572-8 MICROPHONE HUMMER 

USES: The 11l!111llWI' I." il1h: n d('d for u:-;(' :I." a 

572- B Microphone Hummer . . 

luw-power a-c SOI.ll·Cl' fur IJl'idg,' a ud \l l IH'1" 

I'lW:O';l!I'(' lll{·nt" wlwl"c ('X l I"em(' p lll·it .l· of 11":\\'1'­

form and frcqllency $t:lhili ty :m,! n ot, C.~~(' T1 j i,l I. 
DESCRIPTION: .. \ IIIl H'd reed df'l(' rm incs. tlte 
fl'~~qucn ey of 0;,;611;ll i')II . Feedback i;,; prm -ided 
1Ill'ough :\ lllicl'vphol1t' b lll.IOll metl ':l lliea lly 
j'ullpled to fhe 1'11.0;(' ul l he I'l'cd . 

FEATURES: T he T nE ;)/2- B :\,ri t'rophllw,: 
1[ lull me r i .~ ext rl'tllcl,\' (:tlnlll :t (·t , eOIlI"'nicnl, 
.~ i !11 111(' 1·0 lISC, l'lml inexpcmiil'p. 

SP ECIFICATIONS 
Freq uency: I Ol~) ",\'eI~s ± 111'-; . 
Output Power: ,\ S'llro));: iru') lcI.,· I:j milliw:ttls i"IO " 
11),11,.10;"1: Inaol \\';,h .,1 ~-,·o)lt dri",,,. 
I nter na l O utput Im pedance , IU I,"d JUlI "I,,,,~, 
Waveform : \'"ri(:."' \\"ith ""·,' I,,mir·'l l ,,\lju,,·III1(,II{. ,lri";"1: 
\""It~Ii'" ""d "It"'r """'fI,lin!:, 1'~r:"" CI .. r .•. COIl~(~I """tl). 
110 <l~f\nitt: ~l """iti,·"'i." , , ~"n he ll'n" I. 
Power Supply: Fro", -l'~_,""lt.)f I!.-""II ""t'f·r.,-. 
T erm inals: "';olol.·,-in)!: l\ll!~ :on' pro,·i,il"!. 
Mounting :'\ rli~~"~1 ,,,,,,,",;nl: J.:I~l' i_ ",;cu. 
O imens ions : (T.Cilo:\101 :\1:;);: (\\"i.llh ! ;: I S>: (h .. i:.::lIl) I", 
i" .· t",,,. ",-,-t-,,1I. 
Net Weight: (I ,,,,,,,",,,. 

1- _\l'J [J;':I $15.00 
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WAVEFORM-MEASURING EQUIPMENT 

TYPE 1932-A DISTORTION AND NOISE METER 

USES: Tho Tn'l'; 1!J:{2-.\ ])is tort ion and :\oi"c 
:\101.cl' m ea .':'\lrt''; di...;wrtioll. nui:;e. !llu l 111111'1 
1en·1 in Illldio-frl'qllency (·i n·uili', in I:OUjI U1C­
tillu \\'ir l1 t he TYI'E I ~l:~k\ :'IllIlluin,tioll 
:'I l \lnitur or Lhc THE 1170-..\ 1"-:'11 !\ l lIuilur. it 
l'all 111) ll>$Cd 10 mea::'ll l'C the .. ~;e qu:tnt.itil'1S 
directly ill the olltplli ur nldio hrolldnl,,1in~ 
Iran"'!1l i ltt'r><. II {illd", Illan,\" Ij,.Wl< in the com­
mllni(':l t i(1 11:; lahl)rah)J"." :\11<1 il l Ilu: ]lJ"ot IU(; lillll 

1(';o: ( i ng Il[' 1':(I.lio n'\Ti\'er:; :1:-; :1 wide-range, 
highly ,.;cn"ilin' \"ollmctcl' for H1Ch mC:I,,11I"I'-
11lC'IllS as :;iJ.!; nal-t u~ n"i:;c ratio, .-\ VC c h:tl":w­
ICri .~t.ie;.: :Ind hllm len'!. 

DE SCR IPTION: The pl'ilWipHI c1eitlen! :,> of the 
tlis l(lrl iOIl and nui,;(- 11H'1 ('J" arc :1 hi gh-~ain 
:lI11pli!i('l' wi[.h :In H-C illl('I'~la~I' 1'll1lpJiJlg 
Ilnit Ihat b;tialll'l::< to ;1 ~hal'p null , :1 c:tl i-
11I·:ltl·d al {('lluatul' fur :tdjll>i{ing {he :;('I):-;ilil"­
it.y. ;Llld :1 \';II; UlIllH uhl' nllt nWI('l". I ) pg(' n e l'­

:1tioll maiIH:tin:, :.t Iti!,!h dq;ree 0\ ,;t.a bi lit.\' in 
;!lllplilicl" ;,!;a;n :llId abll ;L flat tranO:: llli .... ...:i on 
1·1t:lra('le j'i . ...:lil ~ (':-'Cl'pt wi thin :111 Iwlll\'I' uf lhf' 
11 1111 fn'l[u(, Il(,Y . TIlt' Hull frcqll(:IHiY is con­
I inlluw,;h' '·:tri:.tlJle :1IIt! i ~ contToll('d bv :L di:tl 
011 the imnel. T Il(: fLltltlioll of tlte 11~ 111 IlPt­
w\Jrk i:< t o eliminate Ih(' flllldal1lclI(a! of thc 
:lwliu-fr('ijUl'lIl.:y ~ign:d. !I 'lll'i ng (Jnly t i ll' di:<-

tOl"t;1 11l Jlnllhll'I ". whidl :11"1.' il ll lil':I! I·(] ,1il"4"I ·I!.\· 
lin tit(· p:III(·1 Ilwtl'l". 

TIl(· null nel \\'o1'l, is ~\\"il dl( 'd nUl. col' tl lt: 
l'in'llil ror 110;:;(' :lIld hum 1ll 1';t~\lr('n)(.'l1tK. and 
11)(' iu,.;lrumelH th!'ll IlPI'l'al('1i :1.'; a hiJ.ddy 
":(: I1,.;;li\·c n)ltllwt (·r. T wo in pil i (';n'I1;I,; :11'1' 
provided: ~ I ) :~ 1rall,..;j'(Jl'lnN lor 1n'idgil1)!; a 
ciOO-ohm lill!': and t2 1 a dirl"d C'OIl1H!I'lioll 10 
the lUO,OOO-OItIlll,!::lill (·C)1l1I'l )1. 

FEATURES: +- C Ollt'i ll1 lOlh adj l llilll1cni of 1'1'('­

l lltf·]1c:~· Oyp!" I he (·11 1 ire' :Imlil) r :tn~(' j" pre)\'icll'! !, 
+- .\ny frt ·qlll']I(;.\· (·:t ll lit: .'il'k' l·(('d '111;('1..1.\'. 
"illl 'C' there j,.; Oil 1.\' one llIain {Hnill!!; c'olllroi. 
w;111 ;11l al1xiliary I r illltu('i'. 
+- rl'eqUCIl('il ~ . ..; lip 10 15.LKJU ('.\'1'11::< are P:I:;,...;(·d 
hy 1.11(> Hmpl ilicr I'ir('uil ::;, ,..;0 t.h:11 lli:'I!)!'I;" 11 
1ll<·:\'; lIre m e nt..'" ('all be mad(' \I ll t'1l0da1l1\.'11I:d 

fn"IIICJwi(':< 11)) III i.").{lIlO l'YI·h "..; . 

+- J)iSlu.1'liun \·able."" ,I " II)\\" :1 1i U.I )(; C;1Jl 1,1 ' 
Il ltla:;lI!'cd, "illl;(' 1 bl.' lowe,~1 rallg:e i:< O.:.~ 'if lull 
';l':, lc. 
+- \11 :l1l:1:iliary dhm c,llihl":llioll ilS prol' idt"d 
un the J':1I11!'(' ,,; \\'ildl. 

+- .\n IISl: illo::;l:ope n)lln('l·tirm i::; Il(·U\·illl."11 fell" 
d.";1\a1 oh . ..;{on·:lI ion of J Itl' Il l li:<1' VI' liL..;I tl)'1 ;1'11 

C·lUUpUtll'nl:,;. 

SPECIFICATIONS 

Distortion Range : Di~uJrli"ll i ~ !"c;" I d i ... ·,·I1.\· fru,," :' 
IIlT!,:l: ml! ({.'r. ;\ IlLuilil.,li ,·r "II"II">! fllll-"" " Ic ddtecciu" ", fr .. 
(f .<I .... ~ , ICc , :1'/1>, Ill';';' ",. :jO(' , di.,)<>'·';'''', 
Noise Measu remen t Range: 'I'll .. r"Il~" ["r ""i ,:/> ""';0 .<-

UrI.""C"I_' ... ~ I'·'''I., I .. ,OJ\ ) dh I ~·!,,\\' rcZ<'I·'m," · ,·"lihr:,lil'l! 
le,"el. or ~O dh beluw :In alldi()- f]"<:' lll<: nr~' ~ig"" l "f ~r"" 
dLm I",·d. at "",xi"""" ".;:".-;.;,·il)". 
Audio- Frequency Ran !ile: ')lJ Iv ]':'.IIl~1 ry'· I ,·~ (fuo"b_ 
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WAVEFORM 

\ 1,·b."·r''''1.: "~ .... ,,,I~., of hl'o,,,I,·,,,,,. t,·~! "'1' '' I"",'IIt , I",w­
i ll,l( . fr'''', '''I' 1 .. I~JII(j"'. T "'I. I\MI-.\ :\ "'1'1.,,,11,,·.\[ ,..-1,,· 
lali"" .\ l oIII, •• r. '1',"",: It ';!:!-,\ J)i~lOrtlo" ,\llI[ ~oi,;e 

\1..,\\,r. ,m.l Tn!: \:1111 _.\ L(lw. Diswrti ... " OJsdlbtor. 

"","".1 I, ("r di~"'ni"" ""''''01''''''''''''' ' :,Il '" .j .-"IKNI ,·,·,·I .. ~ 
l()r ""i ..... ·",,1 I""" ,,"'a,un-""·"'''. . 
Obm Range: TI ... 1",,,..,.·1,,,..'[ ""'1:(: i .• fru'" +:!U lO -' ;(1 

,11.m. I'ull -~:Jle '";lll'e:< .,f +::0. + \11, (I, - III, -:..'0. -Jal, 
all .. l - ·IU .III", arl' p ..... ,·;.I"'1. 1'1", ,,'nil' j. <"lIlihrall~ 1 ill 
h-r,,,' ,.f" n·r,-n·,,,-(' \., ... ,1 oi un,' ,,"IJjW:l1t in !;IM ' 01" .. . _. 

Input Voltage Range : T I,e ,"put ":1",,11""..,1 .. h01lI<l I)(, 
),,'(\\,,>.'11 I.:: IlUIl ;l() '-011.' inr the I!~'.kilol"" irlilUl. ,<I,d 
1~lw,""n lUi :'111<1 :~o n.te- { .. , . • h(· r,(lII ... I"1I hri'h!'n~ '''PilL 

Accuracy : Fror .Ji~lOnioH "'!'"" ... U'·N"'·"'~. =5 .... ~ ,,{ jull 
~('91(' fur 1'":",11 r~ll::!" ± rt .. ."i<luu[ <l i,t"n; .... 11 'i'" "'n(" I bo.:l" ,," : 
fur ""j"". IIml db,,, " ' ca~ufl·'''ChIS. :t:[j' n of ("II ~~ : .J ". 
Res id ual D istortion Level: 

[111 , .. 1-0: ,1"1",, l"I'ut: Ilo U;,' ;. "",~itnul!l. 1000Iow j" . r"~ 1 
~n·I,· . 

1) .. 1'1';. "'"~;''((I!''' :,I .... , .. c 7.;'1.10 
<"y,·I.·, 

1932-A 
FRI-412 1 

Dis tortion and Noise Meter 
Aluminum End Frames .... 

Br;(Ii:;ng ' nput: 0. 10";. ", :o .~i" '''III. I W>I\\"'·'·1I :~ ) and 
7n ",·,·Ie.. 

OJ 1.-"";:. ,,,,,xi,,,,,,,,. I .... '"·, ... ,, 7!1 "",I 
7."H,' 1'1 d,·~ 

I).IV'·,. '''[lxi",,, ,,,. " I~),'" 7.al lI) 
''''',,,1,,., 

Residua l No ise Level ; I ~ ,' '"'-'l .h:\Il - S, ) dll. 
I n put I rro pedance: Two lIlP\l1 ;1I'I ... ~bl"·e,.. "re 1',·,,,,iol •• ,1 
LI ~ ).'Il~) '.II!"~ 'lUh"r,.'l(""cd . ali'[ !~IIJ'vll'" l"i,I':"'1:" ::11'''' 
(lU.lM.J ,,1"'''<1. b"I,u,,~ .. J vr u"Iv,.I;,,,, ..... 1. 
Meter: .\ bn ...... · IIlcter ,,;tl. ,III ,·",iil- ... ,,,1. i11lunill"u"! 
~.'"Ie i, l,r"" "'d,,, 1. I\",·,,,·,,,,,~,· "",1 ,1.~·;h!!l..,tlillfu'i.m. :".> 
i ll"'lu.h~!. T],,· h"lIi ... ,i,· .·hanL!"", ,·.;. ,i,· i~ ·i,,,iI,,. 1.0 II'at 
"f" , 'U Hl('l<'r. 
Vacuum Tubes : '1'1,,, r'~I .. \\"i"l.: tube .• "r,· ",..; ... 1 "". 1 ,\t',. 
~UI'I'!i(.! \I,ll, 11,,· in"r",,,,,,,I: 

-I-i'.I:, 1-'~ lI (~ 
1-.;,, ;\"7...(; "1"" 1--I • ..'\.-,I: "!"" 
I - .\ I\:.).( :'!' (1 ;:--1)1):1 

Accessories S upplied : Li".1 ,· ... ,"'c'·wr "",..1 al,d ,·" I,k· 
fvr \'""lIe/"", ;,,,;: I" tl'e T, I" . l! j:l l . \ \1 .. d"I 'H 'u" .\ ]",,;1.,,·. 
;",d ~ p:lr(' fit';' •. 
Othe. Aecessories Requ ired : F .. r ,n!!,I'''''''1I: Llo~ , Ii.­
{"",i(III i" .. ,,..·ilIII, .. r« "ud "th"r ,,,,'I,,,-fr~~l''''''I'''' ,.. .. m·'·'. 
u" ". ld'l1o",,1 "I"i.,,,,,:,,~ ,-< ... .-.,u;r,·,[. F .. r "ll'n~ur(,I"""I .... 
..,,, :1I "IJrilicr~. linc. •. "n" ,,'I,,:r <'uw",""i""li,,"~ nO;:\,,"f>rk,. 
" ["', .... Ii." ... ,'"'' ""'·'[hu<.>r i. r.~,H' ... ~1 t" fnrni~h lho;: w~t 
'''''I'. T n'" 1:\4)1· .. \ l..,w-I li~lnrlio" O~";I1:''')r ("..., I"",~". 
14-1 ) i ~ r ....... '!Il",,·,MI.~J. \\' 11('1, tho;: u,<ldlllll\<. .. 1 vutput "(,, 
radiu tr",,, ... ,u 'Ut'r i ... 10 lloll "Wasur ..... !. " li"<,,,r flc·,,,, .. "[ul,uur 
to vrudu<"\' Ihi~ ,.utiiu <!I"'"I"IJe ,~ "l":C'''',n''. '1""1". "[" .".: 
I~J:.II •. \ :l.1 \ • .Iul:ui..,,, .\ r..,nil .. r (., ,, !... ..... 1>:1'; \ "tTl" ''': Ili' I •. \ 
1-"-;\1 ;\I<\I,i l' ,r { " a!!" IS;;' j i" I"C"UHllIll'W I (~] (ror d,;~ purl""" ' , 
II<II\·,·, ..... !". 'i"." ,1"' ''' '1<" o<y.tc" , hl""j"l1 IIli"; '"II'' ' IIIIdi,... ",,·,,_1 "1111'111 fir 1.;, , .. ,'[1 ... rtH; ,'IUI II!! 11;.1',[. 

T e r m ina ls: 11I1lIIt h'rI1 , illa!~ :In: vr(,\"; ,ktl aL ,I,,' n ' ". <or 
,h" iOl"." .. ,~"t r.;or ,Iin .... t ,,''''UI'''!;'''' '" ~h,· "HHI,lb,iOl ' 
""",iLOr .. \ W", ... ,,· .. , Ek~·.rj,· lark i ~ l ,r.wid,,,,1 at the ,.:\110'1 
"Isu. a~ "" nmdli"r.,· ,npII' , .. ip·",!.. I'h!!!!!i,," illln (hi, j:t<:k 
"ut\I,":tI,.."lIy di-ro""CM~ II." "'IIr OOIl"'"tltvr~ .. 
Power S upp ly; I\~ tu I:!:> (ur 21'110 :!:<lJl \"(.111. :)u tv i;O 
cyel~.~ .. T I.l' IlIw illplIl pow "r i~ 1;5 Wlltt,. T h., I" ... ·.·r ,ul.ph 
I~ ,"oIta~o;: rog"b , ... !. Li",· 5ur~"i h:'\"1~ nu "1'Jlrt"·i,,I,I,· 
,·!T"ct. 
Mou nti'lg; T I", III ,lrUl'''·''I. I~ r,·I"., r: .... " w' >I ' H,,,.I. En.1 
fn"'",~ un' : ... "ilahl" I." ".hpl ~11l' i"~ln , u,.. .. t (or , ,,hI,, 
u"",",iu)!. (~I'" I,ri,'" Ii .• , )" '/,)\\"), 
Panel F inis h es : .";. ,,,,dllr.1 1:I"Il'ml Il",]iu h l"rk "''''''k/" 
t;"rt;,;" ~\all(lard /::m .... " whid , "UII I"" I>,·",·<·,;.;t:d in (11 ' 1;11 _ 

1; ly ,,;Il' l)t· mplllil ... 1 :<, " )'ri<'c ill<'''I'''~o') 0( $II.UIJ. 
O im ensions: 1';,:,,·1 (lcII~,h) I!J II (1 "''1~I.I) 7 i"uhc~: 

,1"1,,1, 1)fII,i .... 1 I"'''.,). I"! " ... h,·s .. 
Net Wei ght: :17 ~ II"",,,,d •. 

. '1 .. 
_c'c·"'·"'·,--,':r:":"C' __ ,_-,--_c'c'ri<~· 

$595.00 
10.00 Pair 

'I".\HI)O 

E-",onU.\IU1 G 
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USES: '1'1)(, .\-\r n .. i.'i(' level in F-.\l 1,1':"1111'1-

ulinf'r;. (':UI he 1l11':li>lIf!'rI cQIl\·eI11Pllfh" \\·ith 
Ihis dl'lf'('/I)" uni\. \\"itit·h plu;..~ 1I1io jnt'k:s 011 
III(' P:II)(,l of 11l('"I'\ I'E 19:32-.\ lJi."; I()rli l)n ;lnd 
:\"01!'(' .\ 1('1('1'. 

DESCRIPTION: '1'111' THE 1!}:~2-1' 1 :\-;\1 Dc-
11','101' I·nit l'On:<iiil:< o f a lineal' rCdili!'!' ;tlld:tll 
r-f lilTl'I", Willi I1 I'o\'i"iol1 for illtl'oducin!( an 
:luditl-irc,tlllC'nt:,\' ('alihraling yolt:tg(;. The dC'­
tcc! 01' OUI put, aft t:r (ill crill!!, is pa~&-'(I t hl'UIIJ.dl 
:1 ';lalul,lrd 7; .. mino."5Ccond ,k,-{,Illphasi':: l·i l'­
t'Llit to til<' lJi...;tol' lion :lIld ~oi.iC ,\[('1('['. The 
IIt"-t'1I1phm;is l'in'lIil C:lIl 1)(' .'i\\·jH:hcd mil to 
)!:in':1 fI:ll l'har:tcleri'::'lie. if desired. A mi cro­
:lIumCI('1' indil':lt(,,; Ih(' dil.Hle (·\UTcn!. 

I II OPI'I':ltl')[I , :llly lc\'('j of LLIlJl)(I(lula.lt:d I'-f 
illPli l Wilhi!! Ihe oW'l'aiing 1';1Il,2;(' ii< applit.'d 

WAVEFORM 

TYPE 1932-Pl 

A-M 

DETECTOR 

UNIT 

and tilt" di, ~dl' ('lIIT~'JH !lOll"!. T he I'-f \'olta,l!:l' 
j", then I't'n'l.on:d. :m :nldiu \'ulla~€' i~ :qJplil'd 
and :Hlju!'\(·d to protilLl:(' I hc ;';~lll1(' dil)dl~ ('lIl'­
rent . . \1 lili$ audio le\·cl. l he Di:;.tOl·tioll and 
:\oi:;(' :\1t'ICI' i:i ~('i 10 fu ll . ..;enle In tli(' 1LSLl:d 

Way, aft.er \\'11 ich till ' u udio vnlt :Ij!'t' i:< n'lIw\'l>{1. 
Ihe l'-f \'Oll<'J.!C intm(\m'cd once mort'. and the 
:I-m llllisc le\'(·1 ['(':111 directly from the Dis­
torlioll :lutl :\oi:;(' .\ IClcr. 

FEATURES: .. '\[ak('$ u;;{' of t h(~ THE 1!J:32-.\ 
Di!'lOI·tion :Uld :\oi8c 'l('l.el', :,iI·cady avail­
able in mo:st 1'Slalioll>l. 
.. Audio amplitude cOI III'\)1 i:-< pl·o\·id('d, 

.. C;m h(~ Ilsed \\"I lh 01' I\"ithu\IL dt'-empi1a:;i:< 
(;il'("llil.. 

... P ltlJ.!-i n (; lI!l:o;ll'IlC'ti llll fut' conn:l1iClll'(', 

S PECIFICATIONS 

R- F I npu t: 
5H- 2:!t) ;\\0-. 
·1 ,,, ... \,ult .. r"'~I",r ... ~1 {r,un lo"·· j,,,Ix. ... ht,,,·,· lim'. 
T n't; ;; I·~; ('''III'''''lOr. 

Audio Input: 
" fill t·,' "h". 
,I to J' \"<,11 ~ r\~ I uirl''' ; i 1lI .... u:t I I" 0\"" I j, ""',' .'T i. I ,r"'·" Il'1. 
1I11"'l jllll ... "J:"II"'· :: 11)00 !1. 
:;I:llldur<l ~illJ,:I" .... ml: ... 1 " ·\o:I,I.",,,,· j,,,·1,; '~ .. ' n, .. 'I'~ 

Aud io Ou tput: 
:;O- 311.UI)l1 ~yclc~ ±I rlh: vr • .:. "'"''',. ' !t' .... n'I,I".~;~ 

eh:tr~",('(", ie. 
I 10 1.5 ,·o1r~. illtv IOU k!! IG;,,1. 
rlu~ \" tiL "'t,,,,,.i:<rd \\" . E. 1>"",,1 j:\c\.;." "" TI 1'1; I! I,i:!-.\ 

1);., • ..-1;,,11 nml ::\vi .• (o :\1<'11" ,ore pr",·ilk~l. 
Diode: l~al.A ( 'rs ""I. 
Terminals; Telf'ph.m ~· j:.~ " for ,,·f .... ,h,,~c; \",,,, .~,, , l I:"''' 
j"r r_' \'oIl~l:e: ~ 1,,,,, ,lar,1 W.E. phIl! ")r ;"' ... ·rl;"1O: i"IO 
n,- tnrlion :111, 1 ;>I""t ..... ~ I !!!f·r. 

Accessories Supplied: I Tn'!': 7il .:\1 C"hle ,hICk, 
Mounting: Il l:wk "'rin"le·fi"i~l, '."<e. 0, mensions; ;,1! .x I; :t ",!I:! i"d,,·~~. """,-all, 
Net Weight; I ~~ ],0111111 ... 

1932-Pl A-M Oetector Unit . 

\ ' ie", "j !he '1", 1'1: I\I:I:!- 1'1 .\-;\ 1 DetC<.;lvr Un.' l,hll!l!e,1 
iUlU II"" 1>",,0;1 j",·l .. of " Tn'l( 1:1:$:! •. \ Di.<'.)rti .. " :111 ,1 
::\..,;....., ;\letcr. 111'1,,,,' dlt' 1l1,'lurt;u" " "d :\t)i.e ;\I"'''lr i. 

" Tn·t. 1:~III_\ I ~,\\' · nj'!"rli"n O"'i1!'lI .. r . 

, " $60,00 
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WAVEFORM 

USES : 'I'll!' wa\'" :11!:d\'z(\1' i ... u~('d to J1'l(':l>'Il)"C 
IhC' ;)ulplirud c :Illt! fl'l''1lLt,ILt',\' I)f Ih(' ('Olll­
pOllen!" of a "h.'ady-.':1;!!t' ('lllllpl{'x (·I('dri(·~d 
\\'III'dnl'!!\. '!'hf'I'\' il1dud., rull on l \' diP ('om­

p')lWIII~ of h:Lrm"uit, ,ll:-1\o("li(,n. 111;\ :11."", Til!)."" 
.,1 iUll'I"lllllllublllln ,li . .;tonil lH. 1\01>'(', and 
I UIIIl. 

:-'pl·\,ifir· LI:-C:-. o f 1 he Tn'l: 7:3Ii-.\ \\ 'a\"l' 
,\!L:lln·;t·J" 1111'111d(, i lit' IrH';L;o;ILI"CIIWni uf di.~-
1 orl i;lIl \'\JIHPOll(-1l1 s in aw lio-f l'l''lIIPIWY (·quip-
1l1i'1i1 . h"uad.,;\, .. , I't'rt·in'!",,: :11)/1 Iran;:,milU"~, 
1('11'1'11,,]1(' ,<YS!PIII":, puhli,' addn·,.,,, ("11111'­
m('lll. I"",jib,., ..... , :tmpl ilil'J1o'. :11H1 \';1('11111 11-

11111(' ' -;l"l'llil,.. ill j!t'lIC'ral: h;!rmollir' ';llHlic,; ull 
pl(,t,\ ri,' POI\"('\' I$Y:::\f'm,.. :md (·ll'{·tri<':d 1II:!­
,'l li l l1'I',\' : Ilum 1Ill':I"'II'l'IlWlll ill :.I-e '1IH'r:lI('d 
.. Otllllllln;I'atj'llI ('lluiplI)('nt: IlU;,"'c :tll:tl,\''';'~: 
;md induc,ti.,u ,~IUt l il',., 011 11'Ic'phoJl(' lill(',~, 
,\ .";1 1< I1:1l'pl,\' 111I1('(] \'oltrnI'IN, ;t j . .., ;m'alll:dlk 
i ,l 1 ill" 1ll":t:iUl'cm, 'n t IJf t 11(' I nl ll ,"'J1)i.~"i'l1l 
,' l lal';I("I , 'I';';I;('1< ' If \ ,1('1'11";.' 11':1\'(' (;IIN."; HIHI 

:I.'" n null tI"I("'IOI" fOil' impcda n('(' hrid ~('l', It 
i" :111 ( 'xI'c ,lll'lll tlt,It'd'Il' t<ll' ;n l (' I'mnoilli at;on 

TY PE 

736-A 

WAVE 

ANALYZER 

di::dU l'ti"1l llW:l l'lIn'llll'ut " lI''''il1!!, the 'l'rp}; 
nn;~-A 1' \\'tJ-::; ; ~lla l .\ uilio \"';(\Il <: l"alor :1 . ., a 
";Olll'l'C, 

DESCRIPTION: T he THE 7:W.- ,-\ \\':1\'" , \1):1-

1.\'1.( '1' i.;< ;1 h,'II'I"<"lynl' 1,1'1)1' of \ ' :!I'II\IIll-lllllt' 

\'ullllll'l 1'1' , '1' 111' in l I'nlll" I ;:.1 ('-Ir{'( 1IIt'I1",\' a III pli­
li('r irll'iud .. ,.. II hi:..ddy ""l'II"'lin' lillt,1' ll1<ill)! 
1111'1'(, (111; .1"1 Z ('I"Y .. l:lb. 'I'll!' 11:'''' "f:1 IwtC'l'tnl.nlc 
Illt'tbvd Il\akl''''' il pn,.;.",ihl(' '" \'al'.\' Ihl' 1'1:"]11>11"(, 
fn'quclu:,\' II hil(' U,.illg :t fh:I'(I -fr('qlll 'lI('.I' 
1iI11'I' , 

T h(' nlllplil u j the i, .... allJ" .. ill;111J1' :11111 ihl' 
II \t.,it' of I lil' I'omph', \\':1 \'l,funn to lop I'X:III1-
illl'(l 111',. f~'d \') ;1 [';11:111('('(\ 111,)\111\;1\1'" 1\'Ill'n' 

rhl'ir l'OIllI,illali')Il ]lr".hll't':i [loth 1111' ,"L1I1, 

;llIcI diITel','n,'I' fn'ql1('IWil'''', ur "ide krmb, in 
[h(' OUlplil. TIll' uri/,dnal vf til(' ('1I111p\('X \\':1\'1'­

f01'1I! i:,i IInl ]la"~I'd I,,\' 1111' IIhl<lulaj(Ir intI'\'­

tlw, liall'-I!"l"IIUt'II/',\' .tlllplli 1I'all",furllll'I', :11ll1 
I hI' IU(':II 1I.-;(,ill:l[ 1I1' \';ll'I'iPI' fl"l'ljlll'IlI'Y j,; ","111 '­
P!'I ' .... ,..1'.1 ill ill!' nil I pili hl'<:a II "\' 0 1 I hc I \\'o -i ld .(, 
b:tI~ll l f"' IJ lllo.llilillltr ('mplo.I'ccl, 
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Till' tlO-kil!)(',wle comp0!l('ni of t.he uppor 
~ide kind , pmporlioll:tl to tile n .lta~(' of 1i1:1l. 
rn"lllt 'IWY PI'('Ii('111 in llL(, original \\"a\'C In 
\\"lI i("iL !Iii' lllain dial i" ,.;ct. is ,"i('h-I'I(,d and 
:ullplifit,d 11Y the in\(!i"Illl,dia\f' I"t :,gt'.';i, Th(, 
:Idjll,~ t :ddl' g::!in ('olll!'ol uf 111(' :ll1lplifier I11nkt',: 
ii, pu,:silJlc 10 rne!I':l1rt':t \\' id1' ranI!(' !)f \'Ul!:lj.!,'l':<. 

FEATU RES: +- A "fl:lt top" chal':I\'Ir'ri,,,lic a~ 
show n b\' the l'III,\,C al I'he ri:.!;ILt i>i ot.lailwd 
h,v u':ill~ III\' tllI'l'('.('I'y:;tal Jiltl~r , Tlti.~ feu(l1l', · 

m:lk('" tllllin;,.!; (~a,;icr and illcrea,~e..; ti ll' ,~1:t­
bilil,\' of 111(' tllllin;.!; :ldjl1:'IIIICnl., 
+- ,\ \'('1',\' wide· r:mll;(> uf input. \'OIt;I~l'S 
1.0UU,OOO III J, full ,:w:dc - C:lll 1)(' :1I:eummo­

d:!ll'd dirl'rl h" 
+- :-:df-('OIn:li'nc([ (':diIH'atin)! " ,,',:1"111'; n1:lkl; il 
IH,,...~ildl' to "Ialldard iz:t, ,hi' \'011:1/.:\:(' anti fre­
t[1I(>IIl'.\' calil,]':ll iOIl:; c:t"ily al an,\' tinH:. 
• The input i1ll1)(,lIann' i,,, t'on"taul :It. 
!lIt'glllim. 1'111 a hllilt-in IOO.O()U-ulllll pOlen­
liolilel('!' i.~ pru\' id('d :IS ;111 :d!t'l'Iwle inplit 
s,\' sl(' ln \\']u'r(' :d."ulu t,: \"ul1.:tg:e It;\'cl,.., 11l'l'd 
!luL I'l' d('trr11lim:d, 

WAVEFORM 

. 
i :.,. -II" -+ i ii III I 

,~ 

, 
, II I 

I rl Il~: i 
r4 • , 

I I , , 
I , • 

II '!II Ii! ;:\! ' 

Tratt~"<i,,,inlt ,'h:t!,:""ni,';.' 01 II", ~rI-,_lal lilt"r ill Ihl' 
Trr'.~ ~~V,-,\ \\ 'l\'C ,\ Il;,l ,;·~~' r. 

~ I~:\tertlal m:l~!Wl it' 1i "I') " ":IlIS(' 110 i I'I tlliJh: 
l'( T:lll"C th,' l.ablH'l',j 1I),JI!t tlal,.1' i" fl'd by 
a pha,;e illH.:rl~r tu\)(' , 1':ltlter th:tn hy a 
tr:tn,~fornH'I' , 

.. Ilumitlil\' dh,('( _" ;I\'(' millillliZt'd 11\,!t t,t'IlH'I­
i('all,\- "t':tli ;11l; all crilit' :11 pal'l": irlt'I;l(lin~ Ill(' 
"1',\ '':1; 11"" 

SP ECIFICATION S 

Frequency Range::!U I" I';.'MMI ~,""h- ", 
Selecti\lity: .. \ ppr<,~i l " " ,,'l ,\" It- ,1",,,,,, ill pl"t, r,I ... )v~·, 
Th.:> r~~p(Jl,~" " down 13 011,;,1 :, ",, ' ,·l~,.:w ,11.:.1 III ey,'h". 
I~J ,11) at 3U 1',\ 1'11'.- 11"<"" tl", 11\':\1(, Tlw ",'I""\L\'ily i.- "0"­

'-1:"'\ .. n,r the fr~'I '''''''',' ":1"1:", 
Voltage Ran ge : ;I(M. ",i, 'r",'"I" tv :ltM. volts Illll ,.";,1,, , 
'1'1,,:> Iuw,,~t o1i";_IUIl OTt ,I ... ItW'~'r ':"rr< '~I>""ds '" 10 ,," , 
Th" "",'r-all r"ltl!~ ,,_ >ii"ld .... 1 i"", iOllr "':lj'lr raUl:i": 
;I(~)p" ,,,;U}I. ",,',: ; ",,' I " :; ", ~!I) "'" IOJ:iO ,', 0,:1,' Tn :j\HI,' 
E", 'I, "r II" .. " r: .. ,. ... ', ;,_ . Ih'id,'.j into »c"",,, ",,,\.., (:1"1:''': 
(<or ('x:"l1pJ". II", "-,:( " I" :\011 \' r:O "l:l' I,,,_~ til<! fulluw;" l 
illll ·"'"I,, f""C"' : 1J.:$ " , I ' ", :\ '", It) ". :111 , .. 100 v, :lBCi v , 

A ,lir.·"t-rl,,,01;,, .. ,1., , 'il~'1 -""Ie i. .. ;,I,,~ pr,\\'id,~l. 

Voltage Accu racy: \ \ '; 110;" :rJ,' " "It "II r" "!l"~' ,"'Pllri"u~ 
"ol',,;(e~ Ir ... ,,, J,iI(h('T "rd"r 11I<0hllali"" 1,<o><lu"b, i"!r"· 
,hl~.'(1 1.,'- tlw dNc"'IM !Ire ._lIl'l.r"""",[ 10)' :II 1"",1, 711 .\1 •. 
II"", is s"ppre"",'rl hy ," I,,:,~! '" dll, 
Input Imped ance: 0"" ""',o.:"lu" ",II"" lI"C{1 fur ,\ire'" 
""h"~,, Ut('","r<Jtr"'"h. 1\'I, r.1t \!-<;"d wilh thr. i"p"t 1'"1 .. ,,. 
1:''',,''(('r il j. :l 1'J, r "~ ;'''''h'I,,' I IIIL!HK. oll1"~, 

736-A Wave Analyzer 

Accuracy of Frequ ency Calibration: t t:!', ~ I 
l')'..t"j, 
Vacuum Tubes Requ ired: 

1-<;('" 
;!-,;f(.:.(:T t: l_iX,;·!:T \.: 
:~--t:_1 7 I-,;j.'j./ :T {, 
1- ,nN .{--Tn'.: ::!L.\t:.!I.I!1 '";0''' ""'''I'.' 

'I'll ... ,,' :on' ·"I'jlb...! wilh 11." i,,_,trlU,," "I. 
Power Su pply: .\ _\ ' lilL", w:. I" I'!!. ,.,,1; _, III 10 1:1) ".",'Ic--.-, 
,\ el,:tt'J:(" i .. tI •• , I>,,"'.'r lr,tt"f","""c """"",'rj"lt INr",i1-
\he ",--e of ::!IU In '!:'(' '"vlt,_ HI ,,, 'iii ",,'de_. \ ",,11:<;;,' • 
.;,,,I.il;zi"J( nr<'lUl is Inr'llI'l,~I , 1")"'O' r b'!>lIt i. ,,1.0111 .i:, 
"':Itr", 
Accessories Supplied: ::;p:lr .. "tv" h"Ij)~, ~j)nrc hl-;"~, 
. "". '1' ,', ,>: ;!, 1_:-11 ': :o'1,i ,,!dcd C""',,·,'lor, :In.l :I Ii"" """"N:· 
t '" "",.d. 
Mounting: ::;hi"Mc"J "It" ('"hi".:>t. 
Dimensions: (Wid th) 1I"t.~ (h,'i~ltl ) ;!-; ~s X (.lel,tt. 1 
1ll1'jj ilt<'!"'~ ' "\'l'r-,,!! 
Net Weight: -;1;1 .$ 1"" '1101, 

P,icc. 

I $1075,00 
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WAVEFORM 

TYPE 651-AE OSCILLOGRAPH RECORDER 

USES: 'I'll ii< i l~ ·\·i(·(' is ",ui I III ,It· ft II" rt'I'IJI'lling I ht' 
(,1':1\'(' of a ("ll lmlte-ra,\' Ul'j("il1o~r;lph to oll\:l in 
atl :\<.:('111":11<: I"('i"t.rd of I nCllsient. phCIl OmCIl[I. 

Typical :lpplicali()IlS an' I.ll(' ~Iud .\· of 111(, 1'(.'­
"'POl\:;(' of cic(;1rind networks tn suddl'lIl,\' a p­
plied \"oll:lgcs, the rC('uniing of swill" hin~ 
n:nlsilmt.;;, ~ nd Ih(' li ludv of t.he inslalll:lll(·· 
0\1» ,'arillt.iotls of "ullage:> and CIIlTCnt " ill 
t'h~1'l1'ic :d m;lchi r lt~ ry Illld('I' <lrh ill'Ul'Y load 
\'al'il1l.ion,,;. 

DESCRIPTION: In ,11(' '1'\"1'1': li,-)[-.\I ': \),.:"illo­
:.rraph B.(·curdcl' 1 he fi lm i.-; driven cont inuotlsiy 
!IIlS! the :lpI'rlll!'!!, So lila! the Lra('c of tile 
horizollta lly deflected cathode-ray ~po1,. is 
ITeorded :(" a eotll inlloll.~ litle. 

A Inrge ('{' lI lml driving spmckct and a 
l)o l1..0m \,al(('-1I11 reel ;lrc dl'i\'cn by scpamlc 
awl I I!'", The Ilw(jllC e1mnlcteri,-;/ie!; of t he 
ulOiu]'s nrc such Ihat. t he pt'()per lilm IcJt:<iun 

is IllHinr:lined 11,,, tlu' film P:1;;;:<(':', ir.)Jtl til(' 
IO:ldillg reel to the lakt'-ujl red, FtlclI:<.i ng j,.: 
accolllpJi,~ hetl b,v vil'wi ng t \1(' iluagl' t, h l'u\l~h 
!.Iw fuc u,.:illj.!; t:,\'epiecc \\'hen two apt']'wrcs ill 
I,he tll'iv'ing ~pt'ock t'l :lrc a.1igru,J horizont:dly . 
T he ill1:l.g'c form!; un a smal! pil'!';!'; uf Ir:Jl1 :<.­
IUt'PIlI film which ca ll he \oeaH,d (Ill t he 
sproelwl. 

FEATURES:.,.. A wide rall~C of him spl!('d .", 
extending up t.o 3;) fect pel' ,';'l'I'IIIrd . call 1)(' 
ob1.:lill('d " by va ryi ng tile \'o!tagl' :Ipplied II) 

lhe dl'i\'ill~ :lnd lake-up Illoiol',,;, \\'ilh i'pct'iai 
motor,,; \'cr'y !:; \()\\' ,.:peeds can al.~o bl! ohiailH'd , 

.,.. The lens mOllllting i:o al'ranged to pcrmit 
focu,,;i ng o,'er 11 wide I':lIlA"C of di,..,(:H1CCS, A 
simple awl d ire!:' fOCUi;i lL V; mea us is pr'o\' id ed. 

.,.. Bcds \\'ill hol d a. full IOU l'eN of Jilm and 
:11'e iUII'l'eh:lng<'ahle, 

SPECIFICATIONS 

Film: '\11." ;;(i,'""1 iii,,, nr pap,cr witll ~( a"dar.-j 1"'riM,,. 
tio"~ rnn I .... ru", D:wlil!ht 1 ":"I;n~ nll, l ulllo,."diu~ with 
III'!::li>:il,l\: '\"(l~I". 
Film·Speed Range: When tile '"OIM" :m~ OI,(or"I(,<\ :11· 
Ih .. ,'"h .,~"" ,,,,'nlio,,,,d loclu\\' , iii", "Ix, .. ,d~ bctwneu .; ami 

:1.'; {('I'l, vcr ,,,,'1}1II 1 :,rc ob(";",,l>le. At 1.1,.., loi.:lw,ot roc-.)",· 
111('t,ded opcr:H;n!! "fllulw'. 1I;1;\,,'r ~I>L'C(I~ will WIIIl'!ill><" 
I.., uht:liw"ll, 

). \ 01<)(" Il.c:,,,,(\ flJr 101l';,r ~I ... ...,d r:luge:! 1m" he ~1I1'1)I;cd 
on ~I>~"'inl (lrd er, 
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Lens System: 1.ens IJllIs t he purcll:lljC<1 :>e11:l,:o!(: I.,·. :\ kn< 
"f " 1' .... -1 "'·<:/ I . ~ "", I :!-1II1'1I r'-w~1 10;-11!:11, ill ~I\ :"lj"~I "IoI~' 
"">I!HI)II!: ,1 ",1 !>N""I~ r ..... I.,,,:.: for , l i~I~II1"{" I'N.w''('Il!.r. 
""d \Ol ~ i",'\"~' j. ",·"il:ol,\,·. " • .;" " ,\,\", ] will, """11I1il1l{ 
1.1",, · 1<,1 fi! lh" I"""',n l,·r. (:-:,~. I,r i,'" 11<l. 1 T il" illl:l:':,> r .. ~· 
1'~· ".i l H: i. "h"'r\"f'd <lir<~·tI.I <)I, tl ,,' ("'l u i":<I~''' 1 of "­
~r .... nr,d :;1:." ,; ill II,,· 1,1:0",· u f t Il<' mtn. '1'10., h'''~ b .... ltt;I.I](·, 1 
\\;tll ,," rri. , 1i"ld,.."::,,,. 

T!.is 1,'''6 i· .·lIlli,·jl·nd)· ·' i:o ~ ' ." tn pI:r",i1 the rCI'ordi"l( 
"i ,,:,,"'., fr"", :I ,·"II,o,,]e-ray "~"ill"::'''fllo n" ~\'I.H:".i~·"' l­
IIW' 1'"",·lorn:",," ' · fil", al " ~llf'l'd "r :\,j fOOl Iwr :;('<.:nn<1. 
"'Ium Ih(' ralin oj 1"': :tII ~''' :!lh " lOin': Ihl' 1,.,-\(:<, I" !{,,,!tt!, 
"I lilt .. i . I ~. 1), :o U :, I " l. -
Oscillograph Screen : .\ ].)"-fl,·r.;i."·",,c aNi"i" blue 
"'1',·,·". ~ud, ", 0"'" will, " 1':. or I'll ph"'I,lt", . ~] ' '' 'lld I .... 
".,.1 r", 1,1'''1 rI·.u ll • . 
Reels: ;O:)J,·, ·i:,II .,· ""'.),. n·,·I, r", I,,:,,!i,,~ ",,,I 1"""_111' ,to'" 

-"PI,\i ,·,1.I·:"" ... il ' "i r,~·l,. 11111 10"'1. 

O scillograph Record e r . 
l ens Assem bly , f 1.5 x 2.0 n. 

. " ,,10,,'" I"n_. 
1' .\T1::>:T :-:O'l'f('C. "", . S .. , .. ,I, I~.:t'· 1'1. 

WAVEFORM 

D riye Syste m: 1I0lh lit.., fil,n.",·"'" ~lu'lCke L :llId the 
l"k('- II1' Te('1 ,,1'1' d r;w'1I I.y unj"" r"lll (,1_,. f.r <I ..... ) 11>010'6. 
'1'1..., til,,, ."111"',] j~ ,,:u';,~ 1 l..v "VI)I.,·iu )! "nh"I!~'" Ix., ... ,·,." 
t;.,) ,,,,, I 2()o ,·"It- t " ,ltl' .• (' IIIHI'''·.·. 

Speed Control: I\' h,·" I l .;·\'olt " I' :!:lO-".,ll .. :'0· to Ij(}.. 
"~" 'll' '<{'r"i,'/! ; . "",,i lah1c. " 'PI ,.,; \ -:,1 1 :'I l l' "I' T n'E \'-5 11 
\'"ri:I<' IIlUY II(" 1l .,~ 1 til ,'"n' tlou ""]1"01" :t1 '1,lit..:1 tn ,h.., 
"""'''''. For doe «'I"\'j, .(', f".i",,,, ,,,o: " "nl ' '',l~ (~{ \'ult9J;c 
""" l ro,1 '"11.<1 1)(· 1l;'~ 1. 

Starting Characte"'stics: Flit! 0p"rat;tI)! ~Jlc.::( 1 i~ 

ro::...-hf',1 ill :11","1 "1 • .,r,,~i""'I"'.\· 2:. r'~'1 " i filt .. {raw'] !It 
,":-.xi 1l l1l ll ' ~I ,,~·, I .. \ 1 I .. ",,·r ~1I,(..:~ 1 .. I,· .... , lilr" i, '·"".mlt,~ 1 i .. 
r{'''''hi"" "I"-!r:";",, 'I,,~-" I-

Accessor ies Suppli ed : \ Ii"" """"1.'1',,,1' '· ,'r, l . 
Dimensions: ( t.' ·IIl1"lj, 1 I l ;~' ( " 'i,lllt , "I~ (I ... il::hl l 
11,1 ~ i", ·h,,,. """'1'_,,11. 
Nel Wei ght: :;:,1 1""",01-

""'/' 11', ,,·,/ 

lllXE lt 
111\HY 

" r;,·. 
$60 0 .00* 

165.00 

TYPE 530-A BAND-PASS FILTER 

T lli" liil,'!' i.-< tJ,,-:i),(tlL',.l f ill' 1l";l' lIill t it H)()­
c.n :k (l.",·itlalor to prll" ill,' :1 \·CI'.' · p"n' .,i~l1; d 
for di~l ol'lioll nll·'( ~ llref1 U' III ."" Hn~1 for olhel' 

,tppiit':llillll": where unly a ll f'Xl!'L'lnt,ly " m :ll! 
bnn nonit· 1:(/111 (,111 C:III 1)1 .. ' lok·l'alr,[. 11 m:l\" 

11(-' UI$('d wilb rUlldllnlell l :tI fn 'q1lf'III'ie" (I'm;'] 
;37.j 10 12.) l:'yde~. p n/\·iditl).( atl at1 t: l1l1al ion 
of at ie:l l$ l .; 0 dCI·illl'l.", It) all h<ll'lllllllic:; . 111 
additioll cOIl .. ; id el·abl l' :1I1f'1l111lIil>1l 10 ]lower· 
li lll' fl'C'qIlClwi c" i" p n) \·idNI. 

SPECIFICATIONS 
AttenUilt ion Characteristic: (;O;{oC :1, ·{'II"iI>"".d"l> 
I'"n·('.) .\ P'.'II" vt ''':':I:j"",," :"I"''' ''<I;on i.~ So', Ibr 
r,·j"'·I;" ,, "r II,c ';;:t )(J-t·,·,·I ,· S<,l"'''I<1 l,""" 'J"i<:. 
Voltage Limit: \' "Ii,,~,,~ up 10 : ,ppr(lxi'""ICI~':~ ,·"It·.- '" 
""." ("'<111("1<'), IIlny l\fl ""Jlli<'l"1 wilho llt ~h:ni lk"!I \ J., · 
'IIt .'rmJ: tI,,, rC'I"'u «' ("un"l' . AI hil{her n .It,,!!,· t",.d,j 

530-A 600 ohms 

.Iigltl .. Ioiil ill II,,, 1' '''''li"" "f II,,· "lll'IIW,li,,, , I,,·.,k ' ''''l' 
I"" ex!,,,'('t.t,'<J. 

Mounting: Fillt·r.~"r"' 01 "''''' '',·,f i" ",,,,rI:trd 1I","'n ~ !"'·I. 
wax- lilIed .\l odel [) <::\«',.. 

Dim ensions: ::i~"' i d il:II: II ';""'-'.-I , 1""wlI'~ 1 •• tA ow. 
Net We ight: . ..; Iioulld-. 

" fie<: 

FUC.\ l. $40 .00 

OTHER FILTERS 

Tuned -circuit filters for redu,::ing harmonics in bridge meosuremenh o re described on poges 99 
ond 100. Coaxial-line filte rs for ultra-high frequencies are listed on page 122. 

DIMENSIONS O F F ILTER CASES 

.1/(1)/<.'/, H ,1/0/)/':1, C JtOnfU- f) 

., ......... ~1 '(6 i"d,,~s ;1~i6 i" o;h"" 5% iu"hes 

" ;:s I . ;)I, ·hl:' .• . , i, "'hc~ 5 Y.f i"cl '(,6 ,. 
""s i,,,: h,,~ "' ~ i" ... IoI:'" 5~(6 i"..l,es 

I) :HK ind,c;; al{6 ill"I,coS H1 iucl.cs 
E ~ a .1 iudlc,. :IH ilwltf's ·1* i" " hc~ 
I '. I : 8 i "d'e~ :! i-i ;II,·he.~ .I ~ ~ i,w],es 
ti. 

" 
it.eh % ilwh X illch 
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.  

WAV E FOR M 

USES: Electric w:wc hltl'l":'; nrc widch' u.<:cd (01' 

Ihl' l'li lllinatinn of h~,rmon i( .. ~ from'di;;l tJl'l ('ti 
w:ln.' t'ol'ln:;, for the il'olal iOIl of "p('('ili(' com-
1'011('111 :,; of {'olllp1C'.\: \'· a\'(' t'onn .~. and. in 

J,(C' IlN:d. \0 rcmo\"t:: \·olt: \ ~(~.-; of ull dl'."ir(·d fr('-
1111(:1)('11'.-; frum 1Il1'<! '''llI'jll!! ;Ind "ollll11lll1ieal JOIl" 
(;11'(' 1111 ~. 

DE SCR IPTION: TYI'~: S:,iO Wave F illers are 
,'(Unpal'i. \\\"I)-."'I.'('\lun mit',,:, lw\'ing ('xcel)-
11flllall.v J,(ot>fl ('h:II''' I'( I, .. ;'"" \ ic,,, "' lit! ,;ccliIJll .~ 
{'(}-upl'I'a lc to gi,'c hud l a :o;harp nil-oil" and 
hi).!"h ,lis<:rimi lla tioll !1J,(:LinsL frellUl-lll'ies 0111-
:<ld(' the P,\!;)'i ba ne!. 

Tllc hand-p:l~s model. T n't,: 83U- I{ , I:" 

,.;Ii:lrply 1\IIlC'd 10 p:L"iS lOot) c,vell'S wilh :, 
11I;IXimt1lU fl f alh'lItl a tion for nil' sCt'ond ha r­
In lOni,' :11 :luun ~',\'~'h'~, Till' ill]lut :\Ill! OlllJlIII 
~'uil.~ of Ihis Illli t. ;,1'(' t ;(]lpt'd ,-;0 Ih:,L O\(, filter 
call h~· u,;cd w i ll. dilTl'I'l'HI It'nniH:ltiug; illl­
pI,d:.o.,p:<, 

FEAT URES:+- tow allt'Ull,lliun i,II'IlI-ufT f n'­
' jll(:HCY, 
... bi.:UV ell t-On·, 
... . \1 k,',"il ·10 dlt :11 :l2 li'Il(:S l'1I1-un' fn·-

TYPE 

830 

WAVE 

FILTERS 

'lW'W'Y and :,bm'C fur hiJ!h-ptts.-.; Il)olkls. a nd 
al2 :l"ul-ntr and hl' low fur ]OW-p"S .... tII"del.~, 
... . \11 I'xl'clk'nt l!:lnd-p:ts.'\ rilter em·l·ri ng ow' 
m;tan' Illny he: obl:lillcd hy m~illV; t he .~)otl­
('y..! ... ],igil-p:lss :lntl tli ... WI.IO-C:Fh' ]OW-P:L":" 
ill l:lIldelll. 
+ The ' , 'rl'E S:~O- I ~ may I)f' \\"ork ... d frtlll\ (·il licr 
a :,O{I-ohm li nc 111';1 '·;tt·UllIn lull(' (pl:.l(, n~,;i;-;l­
an('e :'ppl"Ux i ll\;, \( 'I~' :jOCK.) uhms} illtu a I·in·uit 
uf ,lImosl, a ll ,\' inI!JI'd:uu:c with "':I1i.~f:h·l()r.\· 
r"',~\llt". 

S PEC I FI CA T I ON S 
Atten ui\ tiotl Characterist ic: :it ... ,,, .... ,,"1''' ''.' i"l: '·ur\"l·~. 
Voltage Limit: \",11",,::<,' up 10 "1!prl).~i!Ol" ... I.,· :\ ,'"h~ "l 
:L1 .y r"~lu",'''''.'' ""'Y I~' "PI,lie,1 ,<) ,I,,' 50U-flllI lL fill ... r (I I) 
"01~ for .:.tKlO-ol"" lill!'r) with..,,11 ~i ):"ifi/,,,,,tl.\· "It".ing: 
the ,c.<j)0"!<e CUr\·e!' .• \1 hi):!.," \'<,It"I:<' I(',·,·b. ,Iii: )" ~',ih 

in " ,(, 1(1o"lIi ... ,,~· th" :L1 lcn""IUIn 1'1.·"k .. nut." I." ... xJ!'f .... t(~I. 
Te rnl inals: Tl"I'l~ '1:111_.\ II' 1>0:10 .. 11 i "d,,~il'(' a'" 1,,·<wi.I{>I' 
"itb lw.tl, ",1,1(·,;".:: to'l:' ",,, I j,,,·k·\('11 1.,,,,lon/!; $>, .. 1_. 

'1" "1: -;:II) .. 1l h:H ro1<l.·.in(.( hill ' ",,1.1'. 
Mounting: T n·,; 1'(:111_3 i; '<lo' '' IINI in " .\ 1,)11,,1 n ,." . .,..,. 
.\U fill,,,. ",()(Icl~ in .\10\11.'1 C <.,,~. :5t'C di",,~n~h ..... 'Ill " .. ,,1 
,,~g" . • \ n ""'.a !~ ind, ",,,.t I .... nll""" ,,1 ill lIO\' o.I,·"lh for 
11, .. II,njCO'l iOll "r 11.(· (" 'Illi",ll , "" "II '''OlI('I ~ .. ",e<,.·I" 
1'1 ~I: ~t:~I- I!. 

N et Weight : '1' ,., •• : -.:\u·lI. "2 ,'''' Ill,I .. : "II "Ih('r~. :it~ 
J!.",,,' I ~. 

(''''/.. ___ ',-",~,~"-_ _ ~,, ·~ .. ",14)if f'",/", ''''/1 ~_-,-I." .. ~"".,I." .. ,.~,,-_~ ______ ~ __ ~ 11' ... " , / ',k. 

830-A 500 cydu SOO 11 
nO ·8 SOO ~ydu soo t! 
8JO.C 500 cycl.. 5000 f! 
8l0-D 500 cydu SOOO 1"1 

no .£ 
nO·F 
830-G 
8JO·H 

8JO·R 

1000 eydu 500 !I 
1000 eydu 500 I! 
1000 cycl.. 5000 11 
1000 evel. . 5000 \! 

{ 

5000 or 500 11 10 } 
I 000 ~yclu 50,000, 5000, 500 Or 

SO !I 

l ow·Pon 
Hlg h'Poll 
low .. Po .. 
Hlgh . POIs 

low.Pon 
HIgh -POll 
l ow . Pon 
High Pou 

,." Pon 

"'I!;r~:". t" ,1 U5.00 
1·' ... r .... r"auL 35.00 
FII,TI:H:LIIU': 35.00 
rtr.n,u,,u.:.\T 35 .0 0 

I 'tn; In, , \ I) 35.00 
IIl:ro:MMI' ''U 35.00 
Fl'.TV.'!.';",,'· 42 .00 
I·U.Tt:I< '·"'I' 42.00 

IIl.n:l.""n' 42.00 

" ,,, ,,,,,,,.,,,, ch:lrt"'l er i "li,,~ of (/./1) '1','"" "':\II-It \h".I-I':"-",, Fille. l 'Il.JI)..cy.·lc \ow •• "'" aU, I llIun •• ·., "Ill l,j~h'JI:~ 
, :;()IH;y,·!c hi~h'IHI"-" and \Ul,ll l ..... "'·"· II, ...... ,,' "'H",~"i. ",,,,;,,. ,1 j" \911,1('", 10 " j,·c a 1 
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METERS 
In till' fu\lnwinl!; sect ion of the cat:du~ art' 

described ~lmt:t'H J -pllrpo~ meier:; ur sl'n'r:d 
typt>,: :Llld I wu ,'!p('eiaiized insl rUI\1\,'1 I L.,. Lhl' 
TWI'; I.jUO-B l'l)llnlin~- I : :ItC" ~lelcr Hlld th(· 
TYI'I~ 1.jUl-A I.ight .\ ] t'\r]". Thc j!('llcr:tl­
puq'os(' mcl('r~ itH'lllll!' '":lellurn-l ull(' \'olt-
1l1('1("t"S f t lr ,h(' Il,easurCIlH'Ul Ill' :tll('rIl:,linl! 
nl1t:I~l':; u\"('r \'cry widl' rau!!!'.') uJ' fn'qllc ll ties. 
c l',n;! ai-red iher \ ' 0111111'\ (0 .... ; 1I~'(1 pl'indp:\II,\' 
al t hI' hij!hcr r:L< IiI) frcqUlJlleit·s. 0.'\;11£'-1'1:1'\ ilil'!' 
l111't l'I"S fILl' IlWaSIl rin~ in put nIl, ag;t' and 0111 pilI 
pO\\"f'l'. prirwipall,\' in I he audio range. \'lWIIILIll­

luhe \ ' O](tnC1('I'S foJ' nl{'!lsul'illJ! dired ,·oha).!!' 
wh('l'e llC'gligih1p ('\IITt'111 ('an'1)(, taken f l'oll1 

1114' source. and mel!tl\lmnll'lt'["s !'ur 111 ~ ' I11C;tll' 
U!'l'llu:nl of hi!!h \'(I,,,,,slall('l'S 1';lIlJ.!;i ug up It) two 
milli~ul IlIt·j!;t,llms. 

,\Itoh'I"S of all 1111':;(: types rcprc!)(:1I1.. piUllt:t·\· 
\\"urk ~If j II! ' (;" 11('1':11 I{:ltlitl l'ornpan.\· . 'rlu' 
lil'St ;nstrllnH'llb "umhinin,!!;:1 diude pe:lk I'eel;­
tier with :1 dL'gl'llt'ralin'I.,' :.:t:lhilizcd d'I' 
amplifier to indie:'llc tltt, rcc'tilit'd nll!:I,g:t· \\'a~ 
ill lflll.iLu·C'd ill l!Jai, . \d V;Lllt:l~(,S of Ihis ;LI ·· 

r.\II~('rn{·nl arc widt! fn'qm'/It·." rail!!:!'. hiJ..!;h 
inherenl snbil ilv. a tOll\'et!it'lll cirellil. rill' 

oittaining a mnll1-1":LIlJ.!:t' mr\~'r, ,mil II t:tlilll"H­
ljOll ",UIi'llaHlially imkp('ndl'nt of 1I\I.e dl'lr:lI'­
Ipristi,·s. ruhlll('(cl"s of this typP :11"(' now u:ll·d 
Ihe wurld "\"(~ r ill evcry (·olll·t'i\"ahic type uf 
:Ipplie:'ltion, 

The fir>'t mCj.!llhmrn{'\cl" Wa.s illll"1)1.I1I('(·d in 
W:~!; .md appli('d Ihe dcg:~ncralin' '":t('UlllH­

I U he d-l' mt 11:1" til \ he cull\'ell! ion:ll 01 III I IIld l'r 
I'il't"llit. In lid" 'qlplil':Jtiull tlte dCIl/'lItratin' 
I·in·nit 1I0t uIII.,' gin'...; >' tahilit.'+ :l1Id lincal'it-.\·, 
hilt pl!J"lllil ll a large ,'oll:ll!(' .'"rill!! 10 [.,tke 
pi:tt"l' in the ~I'id til"l'uit or lltt: tul'l' :lIId 
j!1·oall.,+ ilwl"c:t:-;{'S Iho eifel'live input 1"osi::>t:tIll'~' 
rp,:ultillg ["rom ~rid l·IIlTPnt. 

CCllcral Hadio ('omp:m.\' ;dso pioTlet'\"('d in 
tilt' applic.Lt iotl !If o"idc n.'I·I ili('r lI"11'kr . ., t n 
1·~.rn\UII nita! ilill IH·I)I.I(·III",. '1'111' fir.'" l'Ull>'I (UI1-

r(':.: ist:mce ou lpnl ptl\\"(~ r m1't(,l" of tili..; kind 
was introduced in IU:.W and w:,.'; foll0\"l~d 11\' 
lite Tnt·: ;j8:3-A Oul..pu[. I>(l\\"('r '\INcl" CUll~­
I,in i ng I·lte (lxit/(' reel i lier Ilwier wit II a re"iii\ i \'l' 
load ;1I1d :1 t:lppcd Iransformer , prm'iding a 
!<cnsit in! power m('ter fOI" lo:u[ 1"('>,i.o4:lI1('(.'1:1 
n IT."illf! m'er a r:Ull!e 01 ~tH)O to I. Th i ... Ia>'l 
in:::lnlllll' lil il) :-ti ll :l popular ilC11I ill ilJe) l; l~ 
lillt·. 

.\1) important. j!;I'OUp of metcr:,; cOlllprisl's lite 
:I-e \"ullmetcl'l; inl('lld('d tor 1I::>(j up thrlluJ!h 
the radio I"rel llll·l\t·y rall~c·. The::>!? art' Ill1' 
T \"l'l': 7~i- , \ \+ :telilltn~TIlI/l' \'ulim eIPl" (bal, 
It'ry IIpcr:I\(·d ). the '['nl':'" I:-iOU·,\ :lnd IRO;i~,,\ 
Val'ullln-' 1'1 d )1' \ . 011 nwtC1".'S ~ I inc Opl"l"a I e.l ) . an, 1 

Ihe TY\'I'; 1-';02-.\ Crystal YUI\IIH'\l!I' (!wttl'l".\­
ol>crale<i ). In addit ion t he1"(, i:< t 11(' i'olllhilla­
lion of the Tn,.: ~H-\"H. ,'ultmeler Hettilit·\' 
lll1\1 Fi71- \'! '-nltmc:lt'I" Indil'aitll" Ih::-I·I·iht.'d ill 
Ihe ('o:l"i:11 ElcmC:llliS sceti(1I1 Ilf the (,.,tali)j.!. 
It i:; lI..:efll] tn 1·'l\lIp,.I"C titt'.sc in ... trllmClIt ... in 
rt,!!.,rd til upper frc'luclICY limit. input rt·,.:j..·t­
:tIW!' and l'ap:lI·it: LlH'C. scn,.:itl"iLY anti \'I,lt:'),{t' 
r:lllj.!;l' ami lin:llI.,' till' n:'-:l'o\1 .. <(' il . llitrNPl ll 

type:; of '\' ;t\'dOI'III::>, 

F igl1["(' I J.:;in'. ... til(: fn"Jlll'lley at whirl! 1"1· .... 0-
t\;llll'c ill tltc diude Input ('in'uit lilt t"(lliLwc:,.: all 
{'ITur of lU pcr 1'1'111. :In,1 s ll"\\'S ('111"\ '('''' 1"111'1111' 

c(}rre!"ipi)nd in~ I"Cf luelioll in till' illJllll 1·I' ... i .... \­
allCI? The CUITI'>i arc J!elli'r:tll~' :-ill1iiar i ll 
"Impe. lHld if will II(' Hotc:t! 111:11 till' to 1N.· r 
f'I~llt l'\Tur pllinl for the ":\I'UlIlIl-IIlI,(, "ult· 
1111'11'1':-1 Ol"l"l\rs :d a frt'qu{' lwy ,rlll'I'(' t he' input 
parallt'l i"('si"t:t1lL'e h:t!'i dropped It) a "a lli r .. I' 
Ihe ortlcr uf HI kiloll!Il S. The T n t·: 7:!i~,\ i ll, 
,.:1 1'\1111('111 ha .... tltl·I'"\"(· ... t, fn'qllt' tH',\' limit. 100 
ml'wu-.\-('Ie.". :1.,-: i.'i tube ('XPCI'I rd ;.::i IH·1." a 
>il'para!!' Im.l)\' is IlOt t'lnplu.n_'1! ror till' diudl'. 
The cI·.vs tal \·olt llwt .. rl'i h:t\'(j a hi~hl'r fn'­
quen(·." limil hilI 10\\'('1" input n':;ist:III1'~' , ,\l1 
lilt' mNl'r,-; :Irt' lI"t,flll fflr ('IIII1))'I\·i"'Ollllll"I.-: III"1--

FIl;\"II~: l. 

("urn'~ "r il1l',n 1,:.,..01 1(·1 r ~ 

~ i~"" ... " "f ,lifh:r(,lOl (:Clh'r:, ! 

lj,ul;" ""hmO:I Cf' , The {r~'+ 

' 1"(""'." :01 \\"1, ;,.1 , rt'""'"''' ''' '' 
in Ihe inl'1I1 "in'uil i i' 
Ir,~l"' "<!-i :0 II .... { ,"rrur j . 

cl,'(''' :I' i h(' 1"" 1 10m o f Il u' 
., ",0 1000 ii;:",,, . 
~ , 

~~ _ ~_ i5 E~ iii 
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METERS 

mcnts wdl heyond the fn'qucncy limits gi \-cll 
ill tilf' plot. or (or \·oh a~.w tnC:lsm cmcnt,.'j if :1 
c:dihntl JUIl II!! m:lIie. 

In Tahle I art' gi'"ClIlhc input capacit.ances 
of tllP metel,!; amf of lile m(' ll'rs wilhe:>:lcl'Ilal 
I1\III! iI'111'''';, II will hf' Ilult.'t l t hal lhe cap.lei­
live '.rp<' Inullipii!'!":; lL>SeIl wiLh the "['n't<: 
180D-.\ \ ':lI'UUlIl·T I\I)t, \ 'O!tIllC!CI' alltl the 
TnE I xtJ2-. \ Cl'\":<I:11 \ . {lit IUcter ('ollsidcr!lhlv 
1'I'1 lul'(' IIIf' inpill (':l P:II';I:l III'e (:Iml the lo",~s 
:t." Wl'lI). The "(' ... i;o;1 in- nlllh ;pl;I'I">, fur the TYPE 
1800-.\ :t ud lilt' '1' \ n : ISU:3-.\ V:lcullm·Tuht' 
" OII Il\ I'Il'l"S. tUl I hl' 'II Ill'! ' Imllil. ilLCI"C' a SC Ill1' 
input (";lp:l4'il:tn,·p aH(1 lower , h" f rcqu (> lIt·y 
limit . 

Fij.!ul'(· '2 ~i\'c . ..; ('t lluP:Ir:tl i\'c dat:1 on H)1tage 
l'a ll );l' a ud ~ f'n ." iti\· ilY . It will hI: .seen Lhat Ihe 
T n·r,: i27- .\ \'1)11 llIcl ('r' ~;n::.~ Ihc I .. II·{',.:t u!:,cful 
t'(,:ld ;n;!. O.U.) ' ·\l11. :!lI(1 til(' high c;.:t rcadinj! 
\\,;1 hnnl :1 mull iplir·r. aou "01, ,..,. T be THI', 
ISUll-.\ alu l IXU;~- , \ l'Un-1' rl'om O. J to 1."111 
\'Olt .~, T It(, T"I ' ~; I:::>U2-,\ C IT,;lal \'ohmNl'r 
II()(!.S lint 11:" 'c 11 ranJ!I'-l·!I:l ngiuj.( sld ll'l t, 1111 1 

I I \(' h:l~(' l'aJl;!(' (nlll1 U, I \0 1.0 \'olt f':ln be ex­
I {'mit" I 1(, ItJ \'olt,.: or to lUll \'olts hy IIsill!! 
rXlcm :d 1IlUl l ipl i('I''' whir' l! ;1t'C ;;uppl k"( l. TIlt' 
Tyl'~: 871-\' H. \, 1 I'umhillalion I'O\'CI"S from 
0,1 II) 2 \'oh~ in :1 sin J!11' m ll J.Cc , 10 : I mult i" 
1>1;('1',.:, Tn' I':" IkUO-P'2 awl 1';:1. :II'C :n'ailablc 
ror the 'l'n'E IS(M}...\ :mtl Tnt; 18U:3-1'~ fot' 
Ihe TY1'E 180:3-.\ II) ('xI I'ud t ill' ran;!e of dw_"(' 
ill;.: Irunlf'1I 1,.; 1o I :,OU \·olt,.:. 

All the ,'olllllcler,; \\'hil'h ha ve IK:cn com­
pa r("(J :U'C ('s.~('n liully p(,:lk t'cading im't r lL­
lUt' I1I,.;. (''' t·t ' p L Ih:1I the 1':ll'UII Ill-LUhc \'oh­
Inet('1":S on llle II1 IJ1'(' s('Il . .:;li \·c !':luge"" appro:teh 
:'L s qll:t t'c-I:! \I' (,ha 1":11" c r ist it.:. All hUlL;!h H PC;} k­
l'c!ltiillg inloi l nt llW!1L i.i le,,;s 1I .~C 'flil thutt "omt' 

01 1\('1' 1 ~'pe:s fo r mea,.;uring t ll(' \':tllle o f the 
f llllll:I1\I(:III:1I C'UIllPOIH'lI t of ;1 /:lInlplt'x \\':n'c­
form in the ]l1'C:;('III'C IIf hal'lnolt i('~. liLl! hi:l;iL 
sta ililiLY of tilt' ]lcak in ,.:II·Unt('1I1 :lIhl iii' in­
dl'pC' lvicw'(' oj' ~lIhc ch:l1':tct('t'i": li \'.~ make;.: il 
PI·cf\.:I·:dlll' fill' a ial'J.(e pl'0pul'l ion uf (·tJ lIlrllll1li­
c:l l ioll mt':t ioi llI'Ctn I,'1l 1S, EXI'''p l l lll '·N .'· .".h:ll'pl.,· 
1X':lk('!\l \\';[\'('fOI'II\:> tilt' 100 II"c.~l I'a ll)!(' of lh~ 
T\"I'E 1800-,\ Ill' tltt' T n 'E 727-.\ \ ';tCllllm­
Til lie \'oltnwLcI' l'arl he us('d \\'illt all e:>.:tcl"l1:t l 
mull iplit 'l' 10 l'C:ltl I h(, r-m-,. \':d uc of f· lImpl,,:>.: 
\\': I "('f. ,n 1\>:, 

1",\1\1 .": 1 
,'"h,,,,'I(', 1111 "" (·:rl,;"'i",,,,~· ",ill. lIud ",ith'lUi 

E~ "'rn,,1 ,\ I "hil,1i~ 

'''1'''1 f 'u.fI<'rl·II"'~. 
tJ.<pi 

'1' ", •. l 'I~J...,\ +I ·;1 (r"·,.m· ... mulli"li(or· ' r;' 
'I"I, It ' 2'_,\ I'; 
Tn',: I.;u:~·.\ III 
'1'1'1'1.: 1"00· 1 '1'1':1 (n.,.j.I;'·(' ' ''''''il,lio'r ' tu 
T'I't=: I >\(r,?_.\ ;, 
'1",', .• : 1~(II1_.\ ",ith "rol" e"p ""d "hl.ll 4,;~ 
'1",',." ISIJO...' "'lIh<>m Jiruw ('''I) or I,itl.l( 3.1 
'1'1'1'" I .~:!-,\ . II' .' 1 "",\t'I,lilor 2.5 
1','1'1t ISOft-.' + I>~ (~"I'i'whl" (' ">I,ll'l,h"r) 

"';Ih ('al' :.!.O 
'1','1 '1.: l.'-in:,!. \ . IIKI: I ",,,llil'l;,·!, I,G 
T n>: 1 ~Ot.I. I + I "''? ",itloolll 1':\1' 1.5 

CLASSIFICATION OF METERS 
.\',,,,,;,,,,1 .";" 

''''''''::!..''':2''''-~_-''''':£:. _ ___ '~'~'~'''''''.O'~" __ !:I'",,"''"'·r .... ,!.!!!.!!.L.. I'''r/' 
+ ~' , 

'1'1/1'" .\"''''. {)".,,,,il., .1/. '($.m·'/ {(''''II' 

~! \ n .. mll,,·TII ! ~· \' "IIII",I"r \ ',)!I_. ,\_l' '" J)..(' 0,1-1',0 · 

,.<;1);1. I \ tI('\lulI,,,T,,I>(' \,,,11 ",('(('r '\ '(" \ ',,\1- 11, 1 I:.n'" 
,\ -l ' I.", .. I~ 
,\-(' Lill" 1- " , . 

l~(r.? \ ('ry~It, 1 \ "11,,,('1"1 ' \'/ ' \',,11~ " , 11M' lh(wrl~. Jj' ;1 

':'!;"\ \ ·'''·I''II".T " I >(' \ " ''''''''''('r \.f ' \ ',,!t.> 

1 
fiJI:. :-UWl - --;;:,. \ """"",,,_'1",,1.· \ '~I""'I"r nolo " 'lIT, Il,j~', ;IIU) 

Ibl, ,., ,,'" I~ 
11:.'1(""" I;>, 

;:..'!), , :'.l"~"'""'''''I ''' :'.1<",::0\"". !I.I .r.! !>ll .I IIM> BItT " ... ,,,. I;; 

,\-i' 1.11'" 1-';;-
-"0"" I'" 

-"""" ,,' 
\",Ii " n·,~I"'!'~ I ... :: 

II:o'h·r;~. 1 ... 1 

. \-1.." I."", 1-,-,-,-
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METERS 

TYPE 1800-A VACUUM-TUBE VOLTMETER 

USES; Tlu: TYI'E .ISUO-.-\ V,lcuum-T uhc Vo lt­
llWlt'r i:- :1 hi:..\h-irnpt'dall(':{~ widc- r:lIIJ.!;o nIh· 
11\('1 er \\-I\ith (';111 he u . .;ed not (I\lk for mea:";llJ'C­

Illl'lll .~ at :1Ildiu ,lIld radio fn.:t[IH'llr i<'s up (0 
,'('I"c'r: 11 hlln,]r!'!l nl(~gal·~·d ( ·."i 1)111 ;lt~tJ aL de. 

111 addit iuJl 10 ils \I"I~ ",; :1 \·01tfllCl Cr. the 
TI"I't.: l sno-.\ C~1I1 lH' u.':i('d. willi 1 he "iJ}I"I' i:11 
:jO-{)ill11 Il'I'lll'I1l:lli n~ re ... i...;(or whi(: h i" 1'111"­

!1i.~h('d, tn tlH';I...,lll'(' I"HITI'IlI :!IId power in the 
t l'rmill:llioll '11' lim' . .., 01' IIIIII'!' loe:ltil ,ns. 

. \l thoug:h t:;tlil ,r;tl cd in r-Ill-:-i V:dllCS of 
apprux ilila lei.y ",inll . ..;oidnl \'olh\~('s, tI)(' nlh ­
lIl1'lN ('an he ll!$er L t'''CI~Pl 011 til(' lUll"!''';! \-oit­
a:,.!.e r:lng:\,,~, 10 detl'rmin e the peak v:dlle of 
a l'omple" \"ull;lgC \\"a\"e, 

DESCR IPTION: The hi ,~h-fl"('q l l('nl'.\" proh(' f'Oll­

r.a in,<; :11l a,'iu'n-t YPl' d indl' r(','1 i nl'r ('Olll}('l ' j I·d 
hy \"C'l'\" l:i lu)rj I,' :I,!:-: t.~ (li t, i ll)ll1i e:lp:ll'ilOI" 
wILi,·1t is :1 :"Il\~tli 1,1I11011-lYPI ' ullit muunt('d 
on a 10\\'-10,"''' ill.'mhl ing: di . ...;(·. Exccpt for I he 
:'im:dl arc<I ()f Ihi ,; ill.~ld'l, liun al lhe r1'01l1, I l ll' 
prohr- i,'" l'ollLplelt'I ,\' "liit'ldcd. ,\ mel.'ll (':lp 
.~c:rl'\\''' onto lhl' c11d 01' thl' prube :lnd i ~ 11"l'd 
to atl:)l'h "arIO\li; filtlng., i1l1d Iprmillnlitlll.~ h I 
Ihf' ]1rr,he il~Pllt. T he (,:1hle, wh il'll :11"'0 ""p­
p1i('" Il('alf'l' power t.) (he !llnd(, in til(' prol,(, . 
I'arri('''' t I ll' IT'I 'lili{'l] \'Olla;.!/' 1' ~ :1 .[-1' alllplilipr 
~ll1d inJil':lting: mcter ill ·1I1.: ('al)ilH.:L uf till' 
iu ,,1 I'll IlH'1ll. 

The d-c [Imp!itier cOIl::;i,,!.;; 01' :l h:11:111('('d 
twin lri()dl' ope r;!LillJ! in ,( hi;.dtl,\' d"J!I'H, 'r:ll in' 
('il"\'11il. The 1'L" ' l i li('11 :.ill'l'I l ;,ling \·t, l l:lj.!,<' i.~ 
applil'd din·v!!y to rlll' ('(Hlll'ul ~rid ol' one 
triot\!'. alld II tliodl', \\-hil'l) ,,( ,I'\,(,,~ olli\' lt1 
h;J,bnn: IIII' C'H"I'1 of IllI' i!J iliaJ-\(>lfll'iIV · I'lII'­
renl ill the I'edlfying: (I\"de, i,,; ('Ollll el·ied 11/ 
lite C()IlLrui grid vf the -,«,t'"ud tl'il)<I(" J )l'­
),!:cncr:l t ion is Obt~lilll'd by cUI)JlediJl;.!: :1tlOib(: t· 
[.\\';n 1 riwle in lhe l::llhude (,in'uil uf I he :ullpli­
(il'l'. T he indif';,l in;! n)('I(,I' i!" ('011111'1'/ ('\ 1 ill 
,,;('ric.-; wi t h prc"i"ill!l )'1'",1",1 ,)1":-> \'1'1\\'('('11 thc 
ealiLodl'S uf 1.11(' amplif,"illg L\\' ill I rio,]!'",. Till' 
ehang:c frOI11 olle "ul lai!l' rall)!.'l' to :J.tLutlil'r is 
made i,," ('h:m,u;il1!-( 1.) 1t' , ':d l lL' ur thi .~ "('ric,, 
1'e"i"I:1 nl·C'. 

FEATURES: + ! figh Inpnt imp('dnn(·c. 
* .:\ l il'l'ol'-L.\·pe . .,cale. 
• ,'\ ecul'atc lnea"nrenwnt.., ;It fre'IIl(, l lI'i('''; up 
In ;;:en,]":,1 )1\Indred (Ilcg,j cydl"~ (',11) \'(' Ill:ttlt· , 
I,ee:lu:-;c i hc sl1)al1 pl'olJL' make." pu.",,;IJle I'{'J',\" 
... hnrt le:I.],:, The plll,l{ l!'1'mi nal,.; un lit,., prnll(' 
e:tn be rcmO\'l'd to . .,hor\pn thp. ]p;ul. .. slil l 
i'unhcl', 01' other filti ng,,; ,,1' ICl'I!l;llai.iolls (':)11 
I,l' lI>t('rl in;.:lead . 
+- 1';""( 'cl1cIlI low-frequent.\' I'(:"porhl' . 
• C:dihratioll I" ~\1h.~I)(nlinl1.I' 1IIIIt'pcndent (I f 
tl lhe (:h:ll' :II'/('1' i"I;(':,;, 
* The tll1'I'L' hi)!.'he:-;t a-e -;(,::11(,,, :Ire pr;(d;(,:t1I.\' 
lincar .. :llld 1,lwre i" "lll1iC'I('llt ()\"cr!:lpping or 
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til(' variO\I .~ r~llV;(''' !> () th:ot. n11 rC'ariinp;s (':m he 
madt' weI! lip l in tile ,";(·alf' . 
.. Oil(' 7.1, 1"1 ) ad j\ll'tnWnl nlll\I'O\ ~1' 1"\"es for :lil 
rangel', HlLd l'e:-;f'ttinj! j,; \lui required from 
ran)!!:' t.o ra nv;e . 
.. .-\ l'('gl\!:)\!,d 1'<11\"('1' ""I/ply dimill:lte.~ fhl!'~ 
1.latillllS in \.111' l.{'l'(j .~et lin~ or ill \.hl' nw\{'r 
rt':l.diuK'; O\"('\" :, wid4' ran)!" 0 1' iilll'-\"olla)l:C 
\'it I"i:\ t.i~-ms. . 
.. PI"l)i.e Cli p ('an \)(' '("IY'w('d to ;,!:l"oUlld p l:lI1(' 
t,1) rnHkI~ indlll'bnr'(' of grolll1l1 e()llI\('d ion 
ueg!igi) )]e . 
.. • -\ T YP E 87-! CU:lXil1i COllnrd .ol' Ii'; >iuppliC(\ 
for I h!- proh(~ . 
.. . \ .'iO-!/ t\o;txi:li n~:s i " l :llWl ' i . .; .'inpplirxl. 
.. l-Ialllll( ' II\'ll'lit" into 1)1).~i \ i()1\ at r i j!hl !I ngles 
to panel to form l'iI IPPIll"1 wiih pal1(,\ lI t 1n~ 10 
]II\1'i:(ol1\: 1 L 

r Iots ~howin)! ratio of nlllJl i~1 "oll:u:;c 10 ;nelll',He') 
\"))WI!e a;: :, flUWti')TI o f frG'lmmcy fDr ",.d{}u~ \,:,IU(!.1 ,'f 
(",Ii"" , ,,,) ,·" h,,, .. ..., . I"k",n wilh " 111) " " hu, plll~ n ''''''' ·r'' !. 

SPECIFICATIONS 

Voltage Range: It! 1(> 1,;0 ,'vl t., . ~U', in ~i.'( ,':"'gr' .. , 
(0 .5, I,c. . ,~ . I .~ , r.o. ,,,,,I 1:",(1 W,lh. f,,11 >,\,,,ll'l: lUll 10 150 
'-Oll~. d,·. i ll .~ix ra,,1"" i ll .. ) , I. , •. ,j. I,; .. ',0. ,nnl 151.1 ,·ohs. 
fu ll ~('"I<: ). 

Mu ltip lie rs: ,\]1I11;plip,'s Hn' :\,":lil,,]'I<' l(or ;"""":I.~;UI1; tl,« 
r:ln,.,.' '" 11)1111 ,-<,I L •. :,;"" u f'x, I"')!". 

Accuracy: IJC. ± ::', "f iull "·,,I~· ",,:t il ~ ix r(t"Ilf.'_' ; .\C, 
±2'7, ') ( inll _" ,:>1" "" all ,Ix r:. nll'" f" ,' >i "lI ·" id :.1 ""Itnl-'l'~, 
""hjL"'! to r",,, ,IIC" "Y cn, r(' N I"" (.",-'~ h"l, m' " 

Waveform Error : 0 " l h~' :'," ,·"Jtal';'· 1-' O)' I1;"~. I I,.. ill, 
"lm" ,,'''1 "1""", 1.,_" ,\~ " 1,,,,'1k ,·"I''',Nr'r. "loIil>l'''I'''[ ", 
n" .. ) r-''' ·~ ,·"h,,·~ . ,[ " ... iH'· ""',."', ur U.'IJi" ,Ii 11>1' fWilk 
, '" I,w vi :1 """ll'k~ "''''''' . 0" di >I"rl\.~ 1 W:IV"rOTIIIS TI,,, 
1>"'"""IlI"~" .) (" \.;",;"" ,,( II ... r~"di"" frQl1l lhe r· 'n-~ 
\'"hw '''''.'' 1 ... • , , ~ l: lL'~" ,,~ . h,.· l,i.'I"'·"""lW· "j lo;'''''''''lj"S 
I'r,,:;<'1l1. 

Frequency Error: .\' loLl/h in·'l"''''''ies. n";(ln " .-.~" i " II" .. 
"'put cir"lIil ",,,1 "-,,,,~it-li,,,,;· .,ff ..... ' ~ in ,I ... ,li'H]I ' n'." iticr 
iutror lu("(' t rro,'s in t.hl· ",,' ,,'r r~ad;n!:_ '1'1,,· ",.,. .. ",,, ,,.e 
<'If,,1'1 ":l""('~ Ihl" melCr ,,, "I""t! hi"h ~1l(1 i~ ;1,,1<'1'''1>'--]''''' 
\Ii (),,' "prli<",1 ,·I!lt,,!....., . T h(' (r"n~i' · ';,,, f' ('nol" i~ It 111111' , 

ti , ,,., "r tl", "ppli c' ,J ,·"It,,>(., ",,<I , ,,,,, I~ tu C " \'~O I_he mel," 

Vicw or probe iur '1',..'" l ::;C~I·A \' n<" n",,, ·"!""]":· \'o lll""I(,r 
1~'l.r'I.' · di~II",,,,, ,,,hl l"l. I" 1111' fO'l'J:rnund Ill"'(' ." ),,,WI< 

,w. ·,.,..·, ... i,-, ~'Ll'I,I (r .. l will, II,,· il'''-',·nmNu. 

1800-A I Vacuum-Tube Voltmeter. 
I'ATE!-<T :\"(11'1. 'I ,;. ...;.." :X. ,,,., :1, I ,,,,.I 11. ,<r\t" ,· i. 

, .. n,,,01 I",,". T h" "" " ''' ''1''''',' illl: "IIr\" '~ ,:in' ,.1 ... [rr'(I IlI'"ey 
"'"· ...... ,t i.--.,, ior *I," ','r,,1 diff~" "1!! ""h"i!c' 1 , -,""I~. It wi ll be 
"'''NI t l,a t "I )0'" v"II It~"_ .I ,c· I n",~i t -li )) ,.. ,, 11< 1 .... ·_"''' :< 11 ... • 
~ tTc, ' \ ~ ' ('ltd 10 ,·,mf'<'1. whil, .. ~ I hkh«r '""It"i!e~ ,I ,.. " ,.,.,,,' 
i, ,,!III"'! cutireb' <1,,.. ro 1'(>;;011,,11(,,-. '1'10,· I-C.'''''"", fN" 
'1"1",, • ...- \\",1 10 ""1' "n hili ph'l: "_,,,o,'''! b "1\,,,,( 11 ~';I 1 .\1.' . 

Thi, ... ,·"h", t'l f'r ,n, .... IJ(> u_",',J ,,' (rt'< I I1~" l'i~ ,,~ l<:ow ,,, 
~'f l "~· .. h'."' wi lt. l>. rr~tlu,,"~·"· .. n"r 1)[ !(.' ... ~ llr~ " 2'; . 

Input Impedance: A' In,,' Ir< 'q "~',,..i,·~ Ih,-. t'< 1<li,'"k", 
1>: lr"II" 1 r".,i~t,,,,,,(· "f Ib, ,.-.. ;IOV'II " i" 'II il i" 2;", '"u~" IJI "'. 
.-\, loij!I,,·,' f r<~ I''''I'' 'i,''~ 11o j,. ,..·_,i,,,,,,, .... j, "~I", ,, ·01 1" I"" .... 
i" 'he ~I"" " '·"I""·;l "" l"{·. '1'1", "-l"iy"k'" 1""'"I1,·I· '·"I .,, ,·i. 
" " ,\''''' ~, ""li" ir<:'I'Il'",· i,·> i ~ ;l. I 1'1'[ with tl,,· 1i",1", ""1' 
" ",) Il l,, !! r"'''''" e<l. .\' "".Ii" fn"' l,u'l",il-.- (hI., '·" I""· il :", ,·,, 
''' '' n'''~c~ ~lil(b'I .. ·. Til!' p,..,h

" 
,·,11' ,,,,01 1'1,,~ ". Id "!Ip,"xi­

",~"",I y 1.2 1J.L'f. '1'10(.' pl')f Oil P"~(.' lli i" I< ivw thl' ,·",i ", ;,,, , 
" f II" with [rC(IU<'II i'Y. 

I I" tloe <1-,' r~ " 1!"< two "" I u "~ <.>f i"fJlI~ r(:~i.f~n('(' '11'(' 
l.r" ,·j,],·, I. 1,1 ",cl,:",h",!< "",I 01"'1' erk l. 

Power Supply: 141.; In I:!."> ur ("2m 1.0 :!50l ,·"It,. 
,," . .511 I •• t~ ) ".",·h ' .•• T h,· i"~lrll"'P"t i""'''I)Ur:,I ,'' " 
\·" II l>.:;(' r~i!"bl.or 1' , """'1"'11';01.,' f,)r "" PI,ly "ad",:, ,,, , 
"\'l'!' t lo i~ ,",111 " ~f' "'""':". ")'1", I ",wcr j"I>\1I- i~ I~s. II" ,,, 
:,:,; "' ltlt_. 

Tubes: :! - i!l1U5 
l- ' O::: l ',-Vl' r 
1 111'4 
[ -: :-~ 

l - (i=-L,..(;T 
I-('.\T(; 
l-fiX .',.! :T 
:! . ~ ~ , I 

'1']", , ,,1'.,.- ( . T{' ~" l'l, li .. 1 wi,\, 1.1" . ;,,_I!"tW" ·"1. 

Accessories Suppl ied: .\ Ii ",. """"""1"1' (·"r,l . ' I"" '" 
"ll."!~, "[" ' l'!. :!7·1 ,,,,,t T, ".: .'l i" j !f'rnli"" ' i,,n~. 1I1II[ .')II,u;, ,, , 
", ",xi,,1 tcr " ';nalil'll: rb;""r for' P1"o!",,, 

Mounting; libel;. <''''''1.:1(' fi"i~h "h" ni"" ", JI",,,,I 
"",lIl1t.-,1 in " ,,1,it,l.b ! "."h",( ~,d )i"m . T hl' (·"ble a!lll 
)lrvl", " rp .,10", 1 ill lh., ,·"hi".'t. Tlw carry;I,,: ),:'Illdh, 
,.,," I"" ".>, ;\" " """w'";,:,,, " " PI""'I fur ll,,> in ~lru 'n<'''' 
",10 .. " r, I",'~..j """ 1~· 1I" 1. ",i ,)o I] '~ 1""",1 Iii I".! ]"",1; . 

Di mensions: ( \\' jdl h) , .~ ~" (<\('VII, ) i }~ _~ (1 ,,';~I'~l l ] I, . 
i,,(·I ,,-., . ' ''' ,· r,:,I!. 

Net Weight: 1:(!1 I""''''t.-. 

l'ri(, 

. . . . . . . . I DUCAT $355.00 
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METERS 

MULTIPLIERS FOR TYPE lS00-A AND 

TYPE lS03-A VACUUM-TUBE VOLTMETERS 

T Y P E 1800-P2 HIGH - FREQUENCY MULTIPLIER 

TI,i~ IllUll iplicl' C)i t " t\,] ~ tilt, a-t: \'oltag:" ni l ,);,· "r 
tht T rn; 18O()..A \"acuulIl-TulH.: \ ' oltn,( '1( -!' to \.'"11'0 
vHh". II '·"!I~i"i~. "f a c:q':I(,jlil'c v"h'l!;(' didd\:1' whkh 
[lI'Q\'idt·" " tt-1l- I'HIIlC ,'(!I' hWljOll IH)I II"!'{' 1l the ,'olt:tgc 
:IPI'Iif'd to till' muhiplicr and til(' ,'oh agc ,lppeH ring 
.' (']"()~S the \'ol1meicr icrmillak Thl" Itlu \1iplil;r ~ t'rc \\'" 
onto the end o r" III(' \'ol!nwler pro\Il'. ,,,ldi l1,1!: IIbn,!! 
111"0 i ud 'e" I () it" 1 ~· II!,[lt.. 

Mu ltiplication Ratio : I II: I ± : Ir;~. n.~ j"(·"('ivC(1. A ll 
:"ljll~lt"CIiI i~ p r .. ,-;.!,·.! 10 pt'rtHir, th!' lI .ser tr. 1Jl"I~h tht­
",ullil)li.;-r to hi., T n" ; ll'-IHI_.\ \'"IT""'Il'r , ,, lwtl" 1" Ih" " 
± 1'-; ,u·,.',r:"·r. 

Frequency Characteristic : ''';'~'I!I ' ". '1'1,,· I1lU!lil ,li"'r i ~ 
""1 re<",!Um~nd~d fur n-{' 1)(>1 ,,,,' l(HI k ,· . 

. \ t I,i~h rn~luc"l·ic.". Ihl' ",ullipli{'r dOlC~ 1101 :dT"" 1 ,w.·,.· 
,,11 vvh" 'c1cr rl·~I)On~~. 
Input Impedance: 1 ~I I U l", d"1I1 iU Pll1 r~,.i~la",·e 'Jf 
"ollmeter-lI111llil,iJ('r "o'OI1.i" «[;o,, is aIJlJI"l!:l:j",,'I,·I., 1111 1 
li",c~ (]" .. " f v<)h""' It:r "1,,",,. 

1!:'I, ,;v:d"IIt I",r"n,·j ""I"I";r"I1I'(' i._ I,.) "p[ lI'ith thl' 
1,1'011<' (':Ill ;It,,1 1,lug 1" ~ ·"" ' I·~( 1. Th" lalter "dd :'I'l'f"~i­

",:u"I," lUi iJ.IJ. f 
Dimensions: ( I.i.ttg t l., :!,", _ s (. Ii""".t ,· r l lr,~ irod,e.-. 
",· ... ,·-,,11. 
Net Weight : ·' lilIT H',·, . 

1800- P2 1 Mu lt iplier. . ....... 1 ' lim,.: $18 .00 

T Y P E 1800-P3 LOW - FREQUENC Y MUL T IPLIER 

Tid" 11I111 I i]>li<'I' ,"\l"lLd~ Ill\) r" Il~" .. l d w T I I'f, 
1800-:\ \ ' ,[(:II'IIIL-Tul", \ 'Oliitletcl' I ' , 1,j()(1 ,·" ll s t'JI" 
),ol h d-c'l :ltlt! low-frequency a--<: 1UL':I~\ln;IlH'lIt~, '1'1" , 
11lultiplin pluJ!"s iu lu Ihe I,illdiult pn~l ~ nil tIl(' vol!­
Ill{'\(' r l':LIl '·1. F uf' 01-.. 1U1'1li'1I],()lIll'l1t S :I lixc;j 1'('8181 :111<"(' 
l'o1t :tIt'· di";,Io' 1" i ~ u~~,< J ~il'in~:I 10: 1 l'cdudivtI in 1 lot· 
,"olt:!)!"!, II ll l ,IiI',1 I .. tl lP ," , ,1111 11'1<.'1". 1" 11' a-" U.<' · Ih,' 
IIlUllijl l il']' ('olli'i.~(8 of:t '·'IP:I (·i l ; ltI'·' ·-rf'.< ;~l"III·f' 1',)I!"~i' 
, lid,h·l . 

The 'r,' I'I'; I kOtl-I';1 1,0w-l-"rc, plI·jll·.v .\1 ul l lI IJi~'1" i~ Ilot 
;nlcw !,'d fill' II.'<{ ' "I if'j"! II" I ,..i,'~ :d )Jw,' Ion I. ,' F"I" 

rn: '!t lc twie;) ;11.l'\'<· I I,i~ :Ih h' 110,· '1'1'1'1'; 1~1- 1'2 
\[ullil'l i,·!" ~h(lu l.r I,,! 1L~("1. 

D-C Mult i plication Ratio : lU: 1 ±\..)' o, 
S ine- Wave A -C M u ltiplication Ratio : to: \ ±t,· ~ . 
,,~ fu r"i,I,,·, 1. fn,,,, :!Il ,·,·,· Ir .. , In III kil,,,")" '!"'" 
Frequency CMaracter istic: .\ ,UtI_t W""I", :tre l,ru,·i<ii·,1 
I" l'<'nuil Iii,' "~.'r 10" ",,11"11 the '''Ullil,li"r ";,:,,,,tly 1<, hi, 
'1' , 1'1'; 11'fHI-,\ \ 'oltllll'''"t' ,, ~ "")' , I,,<ired fr<·'lu",,"." fr"'" 
:!Il ('_\"('Ie~ to.5 ),1 ,'. " 'hell llillitipli"r i" :" Ij ll_,("'! for Xl' r" 
,'rr"r :ll I kc ,,,,(]:11 I.; k(', Ihf' Ir f'l IIlf'1JQ' (,crow will be IL"'" 
tloa,. :::: ;}'~ fnol":!u rydl'., 1I> :!1I kill1i·y,·le,i. Il nd Ic",s tha ll 
+ ,';" ; 111 ' to IOU I<do'·.\'d<·_~ . 

T! 'l' "Lltilll)li, '" i~ 1><>1 rt·(,{)""lL<'tt<.\t;d lur u"<' "I,.,,·;, \Otl 
kil 'w.,·,·If'~ "")Il,' ,,, Ij u<ted for \1",,-, :< l " fixL'(1 (requc"c.\, . 
Waveform: l~rr<J r.: ill ",u! liv1i.:" I;'" , ""ti,) " ''' ,1' I", ,,~ 
br~1' ,,-. 11", l.>erCl'lI la,,"· . !i~I''' ' li ('11 olf 11,,' ';1.1",,,1 
Input Impedance : II' " h'I!"h lll., ... 1"Ullf·, I Il\' Ifl l'J.<f , 
Dimensions : :j x:? x 2 j,wl"·,,. "\'~r-"lI . 

Net Weight : ... "' '' ,.. •. ~ . 

'l"JlP"_, _ ___ _____ -.'(·flll" \r,m/ I' r i," 

180 0- P3 1 Multiplier... ..1 .lIlUUIl 1 $2S.00 

T Y P E 1803-P3 MULTIPLIER 
\\ It..,,, :lllach~'d I" tl", 111'"\''' of rite Trl'f: 18,:);1-:\ 

\,,,111110:1"1 ', Ihi~ m ulTiplier /'~lt' I"I " Ille V(l IIIl1t:"'!" 
ra"~(: j,) ).-,ou vnll ~ over (htl fr'Clj u t:tlcy r:lIlj.!l- of :W 
<·.wl(~~ In 5111l1,,!!;:\ , · ,\,,·k'.~. 

Mult iplication Ra tio: 1+1 : t -I:.; ' '{,. :" rc,' .:i\'"d . (fl" " 

:;'11 ,-, , ·I,'~ ,,, I ,nL·I!"",·,'lc. 
Frequency Characteristic; .. \,jj" ~tll"'l1l~ IIrt· I>:'"\'id,,d 
10 permit lite u"c- r t<l ",,,,,·10 ,10" Illuhilliirr ex,,.. I I.\" I'" Iti, 
T'1' 1e: ISU::i-:\ \ ·.-.h'''i·l.<,r:'l1 :11l.\" d l' "k f'll frecl'w1l<·Y. Wit .::" 
"1I1Idl, lin i.< adjll~IN! I'X:'lI:I.!y :It 1500 l:.,-dL'" ,,,,d ltl It> 

kil",·.n ,I,·., I.!,.· fr':<'lll~"" _" ",'1'," ,' will I", Ie"" II,;,,, :::;: :1' , 
fn " " :?ill")'dl'~ IU I ",egao,·I,·. " ,, 01 11'." 1;""1 -::; .;' ~ . fr"n, 
I "'('~l" ·.n ' l c to .~n ' '''-'j!''''-'"(' lI'-~. 
I n pu t Impedance : II) ",cl!uh,,,s .hlll,tc' ! I,.,· 1 (; ,5 /-I/-If. 

Waveform Error : Error~ ill ",,,l l il'li,·;.ti01 ' ratio '''''.' 
he ,,-, I" rgll ll~ rh" I)('ro"'n l "~(' di,.lnrlinn or tlw ,i!lllaL 
Dimensions; ( Ll'J\!( tlo ) I x :! ~ :! i"d,,~ . o\"(~r-~,Il_ ;-;i" lil:u 
I,. "PI,p;,r;uuXl 10 T r~>1 t i'>UU- I':l "ho\' \). 
Net Weight: i< 0""' ·.1. .. . 

1803- P3 1 Mull iplie r. ... ,I ."H).\ I ~ $2 1.00 
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METERS 

TYPE 1803-A VACUUM - TUBE VOLTMETER 

USES: The THE 180:1·"'\ Vacuum-Tube Volt­
met(',' is :1 IIij.!h-qllulily, low-pricl.'f..i , ,H: 
oper:, t cd \'olt 1l'1(," {' I' 1'01' 1lH':t:<u ri ng a-e vult­
a j.!C>i i)('t\\'C\'o 0.1 volt and I,jU ,'olts . at fro­
q llt'nl'i l ~s u p 10 ~lbll\ l1 100 nW;4";l(-yde", Tt I'; :m 

('xncllleh· useful in;;:! runH'lIl in I he ei('{>1 rallies 
1:lh()ralo;'\', where most Ilf Il le lll(':I.":lIrCllle ll tS 
10 Ill..' m:;d~ d u not n'quin' 1 he J,!rC;ltcr fl"C­

'1IIt'Ilt',\' r:l tl){t' alld t'xll':~ fea ture .... o f mure 
cxpc lLsi\'c i lMtnllllcllbJ. 

DESCRIPTION: T he \'OItI1Wtl' l" j,;:t pC:lk-r(':\( l in~ 
ins tl'unH'lIi :1 11\1 COI!...;i,., ,, of a (Ijod" n",ti fil'l" 
UWIL IlIPt! ill a pl'oilf', followed 1,," :1 d-I' ;nnpli­
tiCI' ;Inti i !ldll'aliul-\' tIlt'tC'l', U n!' di0t.lc i" u,;{'d 
I U rectify du.-' a-I' vol t ll)!;!' 11lldet' 1llC':I"IIn,' m t nl. 
' )'he olhol' b:l lall ce.~ 111(' i'lr('('L Ilf [ho init; :11 
w' l(wily (: 111'1'1.:1\[ 'If till' filA. 'J'll!' 11-(· :!lnpli­
fiP!" I[ .~e,.: :1. IlI"in I!"iud l' ill i\ i k:l;I'! H'l"alh·o . 
ba llllH;cd circu i!. :\ -C pOll'er snppl .... i" bllih 
ill, : l lId lIlC ('t1[irc : 1.~1<(>lllllly i .~ 1t0 \l.';I:d III a 
cabinet of h(~:I\'y-g; :\ll~C :l luminulll . 

FEATURES:.,.. .\rc.tcr is largt' and (';)-;;1,\' re:ld . 
+- I'rO\·;,.;;on i,.: made lor "Storing lh~' pr'll.e on 
the .,;ido {If the C:lliincl. Whell prohe' is tllll . .; 
IIIUilUll'tL \·olt:l:4c,,; to he tnea.:mred t:all he 
con nected J in'(·t1y 10 ils ICI·minal,; . 
.... 1'1'01)(, j.,; (·lImplcl(>l.v ~hiclded 10 I'lim;nat e 
the elrt:cl of CXLnII1e'Oll"; pick up. 
+- ZcI·O adjll,.:rmcnt i,.: COllllUt1n 10 :dl m nges. 
+- LblaU(' (">d (·in·uil m ill im iw,.: \ ':lri:1I ion of In­

dicatioH wit h Iinc-\·olt:lJ!:c changes. 
.... Simple cIJIl:'Hruct iOIl rcsu l ts III low price 
wi thout sacrifice of quali ty . 

SP ECIFI CA TION S 

Voltage Range: /1.1 In I:,(j ,·"h .• . ,. ... ill live r,"' !:"'" 
(1.r,. 5. I .~ .• ~U, :",,1 1511 '· ',it,. rull "·,,1,,,. 
Accu racy: ±~'; nr fu ll .~:,J..: "" ;,11 TllII!!:,· .•• f.,r~i"u~oid lll 
,,\! l l":':I.'~. ~lI hk<'1 1I1In" IIL'·" '-.' ,·,In,·' ·lin,, ,. I·MW,· .',U ",cg:n­
~.,·d"". ( ·"'T""I inn "II"\"(' ~\l I)pliro(l ill ill ~lI'llC I iOIl Il<Ylk (,(,(, 
,,,,, ·tlII'!!:"'.' '''Il 1,1(11). 
W,,"cform Error: T he rr"lrWIlC"~ is f>C:Jk r.,,,, lilll> «nd 
;". li '·II I ", r-)I1-~ ,·"Iuc "f " ,j"i' ""\V;. " r l-",,,k ":.1,, •. c,f" 
"""'1,1rx w,we. 0" ,li,I'WI,·, 1 "''''·' '["rll'- 11,(, 1''' I·~ ... ,,'a;..'"(: 
d,·vi",i,." ,,( t h~ rr·",j:II\I f,'''''' I],,· r-II< - < ""1",, ma)· 1)(',.~ 
gr~:u :Ie II,,, l,,·r ... 'nl!ti.!'· "f 1':'rIlI,,"i," prl.' .... ·lIt. 

Frequency Error: T I,,· :"""<)'''1'''''.';111: 1)1." I,ti"", Ihe 
( ...... II1I'IU·.\· ,."r",'<''''''' r"r .... ·'·,·ml diff ....... m ""h"Il" 1""·"1,. 
. \1 \1)"" ,·,dl:'I:1.'~ Iii,· ',."n~il-I;mr "ud r<~"n""' ... " fTcN, 
{t·",llo ,.,,,,, .... 1. ",Ioilt· ,\I hid .. :. "',it:'i!'" II,t· error j- nh"'hl 
",,"n·l, rl"e to ... "0" .. ... '<1. Tit" r"W"~ " 1 frt"'<.[''',,"CY i", 
"IM,,,1 1111 .\ 1,· . 

. \1 low fr(~I'Il""'·k' Ih" rl"IMJn;;e dr<."II~ uff iJe<-au3@ ur 
th ... 1"'·fra.jnK .. ·"'·1''''' .... IIf II,,, .... de"' ,·;.I.~,·i!:"'''' of Ihe 
i"I,,,1 ri,,·u;l . . \\ : . .'0 1'.11'1,·. IH'r .-.:o.·,,,,,ll h{· lI ..... p is:!':o ..... 
I".s. 
Input Impedance: '1'10\· L .... \,i,·;tlc·u. :t-<. i'w .. ~ ,·irrui •. ill 
~ rl"; .• !,." .... ill l>nr~,lIc1 "iii. :t '·:'I'" .. il:ln"""' _ _ h low fre-­
<I,,"""';C."I .hl' C'llI"·:,I.·,,. 1'1lr:.1t,' 1 l'('_i.'~I1'''' i~ • .• InCI:­
u!lIn, .• \1 !oil!h i .... ~ I >l ... "d~· I',i· ,·c_i_Im" ... ' " r\~h, c~~1 by 
'''''''t'~ '" .1,,· ,111,"1 <'np,,,·ilall"c. '1'1,,, <~luj'· :lI«"t l'''r:,l!el 

C''1'''(' il :lIl''C):I\ nvlin rrl."[lIt·I,,"il', i~ HI ,,}Of .. \ \ "",],,, fr,,­
·IIld".i", lh(o (.'(,[>,,";\ :\1\,., ' i"'·r~".'>\.·s ,,, II..~ "p. f. T h(o 1)101 
"" p:'!;c I ll. I:i\'(.'> th(' hil!io· ir('o I"('IIc.' ""fIIlli<)1I '.If /(1', 
Accessories Suppl ied: 0"" TI ,'I; ~i 1_.\ 1 II n"lLhl~ ['hue 
:! ., ,,lur_,..,,!N! !.e.~l I ... "ds: :: Ie." I,n~ !< : ~ :t llil;:lI,"' " !i!"". 
Power Supp ly: 1(1" 1(1 1:.1 .', (II' :.lID , ,, ::'-~ I I ",,11 .. ", •. ~u \0 lill 
cp·I ..... Tioe p,u\'er i"I'''1 i. : 01 ~''' 1 II ,,"nil,. 
Tu bes: 1- 11.\1.5 l-f),.:t; , _( :"!T 1-0:'\.;-(;'1' 

\ 11 "re ~"I'I'!i i'<1. 
Dimensions of Cabinet: (1\·;.II I,)'X x (dcI'll. 1 HX6 x 
11 .. ·;g!,,1 11 81 i,,,·h,, •• '''·('r ..... lI. 1',<11", in ""ur:,,:: .. p.o3ilinn 
: ,,!.j~ I in,·10 (0) ",j.hl ,. 
Net Weight: ~)! 4 Jlollnd~ • 

____ 'or~'!,.::.. __ ,_,_,_---__=__,-_,_cc----------,-- - /""/' 11' .. ,,1 

1803- A Vacuum - Tobe Voltmeter , . .. ....... / 
/ ' ,Wi' 

$ 155.00 \ II , IU\1 
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METERS 

TYPE lB02-A CRYSTAL VOLTMETER 

USES: 'I'll(' CrY.~tal Vullnwkr. while nul ,.:n 
;h'I 'III',Il(- as \',;CllUlIl-lUIl(' l,\'P('S. eX\('JH1 .,; !.he 
r~tI!p:I' of dirl·d \"I/1t;U!l' m ca:mn:ml'Jlt,,; upw:lnl 
i ll in'qul"ue.,' 11,\" a I';tt l !}!' of 2 to 1. iL Call hi.' 
Ll~('d 1"01' rapid \'Ohl1~e mCa,.:urC I1\ents al irc­
l(lIclH' i c.., lip III IOU() mC~1H'.\"!·1('", prOl'i,lcllthe 
~impl(> ('III'I'I'o:1ill1l .~IL'I\\"!l IlIl 11 1(' u('xr. P;\i!(' i ... 
:Ipplil'd . ~1I111Ihw; cun'r,.: all fn'qIlCJ1Ci('s of ill­
tI-n',.:j llJ 11·!t·\'i"iIHl 1Tl'lllllt';n'lun.:rs. In liLt: 
u-h-f bhor;t1,)t'Y, il s ,lin.!(-I-rc:l ding f(';lllll'(' j:; 
;1\\":d1!:tl,jp, ;Ind \\-11('1"1' 1.!Tf':ltl'r :I."I 'I11"al'.\" j" dr·­
s il"f'1 J. ,' / H'i'P{'t j, HIS (':Ill 11(' ;U'('U 1'1\1 (' ],' ,k t prmilled 

by \'( mlp:l ri,.., II( wi III I Ii )loTlll't!'l" m;~a.";Il! ' ('Il1eUI >i. 

DESCRIPTION: l'IIIl<,t inn:ll lv, 1,l1i:-; in:st rlllncnl 
con;.:(,..;t" of :1 ('I'\" . .;t :d l'(';'li fi('l' Ilnd fI II-e 
\,:1<'11\1111-11111[' ampiifi('r, ' ['IIC' ('ry",1:)[ rc(,t.ifil'r i" 
hlli l1 into :1 :sma[[ ~lt i eld('d pm1u), and :1 ('Hiole 
(':lITi('.", illf' n'(,li!ied \'IMagc!o lilc d-(: aillpli­
lier :1IId indil':llin.l.:: metcr in the c:ilJinc\. TIl!' 
prol,(: is pro\'id(,d \rii!J:1 11111nlH"t' I)f t'elll " v;lbic 
til1 in~."" ilH'[wlin!! IU: 1 :.mol 100: 1 mllhiplien. , 
:1 ('I):t:>.:i~tl :ltl:qnClr, ,Iud H ,iO-!lhm kl'lni ll!l tin.:; 
n:'."'i ,"'Tl)r. Thl' d-(, :Ilnplifil'r 11 ;0;1';0: a 1 l"i()t!c in l:t 
dI'IV'lH'ra t i \'{' (';1 t hodc-I'ul!oln'r ci reI! i t, 

C:I1 !tllllt, :l1td pl:il (' pOII"pr i~ Ol)Lain('(1 from 
:<clt'-rolntai rwd hattl' ril',", TI l(' l'ahill<'l has :l 
,-5lUI':lgl' l'omp;II'1111CIl\ at lhe Lup fot' housing 
tbe pl'ube ilnJ ilCl'l's,-;u ries, 

FEATURES:. The voltmeter :mlln is :lppl'o:>.:i­
m :l tPl,\' lilll':lr. 

..,. \'llha;,!;I-'" up 1~) 100 ""It.'" ('an hi' nW:L"'Ut' l,t! 
11~' using: 1.he (:011\'('niC111 nlltltiplit'l",~ lIwl arc 
pt'o\'ill('( !. 
• 'J'll(' Il!i!'mal \':lJ'i:llill!ly in llthl' "1(;(1':11'11.'1'­
is{i('" :In<II):ut l'ry \',)llal!e,~ (J,) 111 1! :lpPl"l'(' ial,I.\' 
;t!TI'I'l the meIer ;ndic<ltiofl, 
• '1'111' \';Irir~ly (If pl'<!hc ll'rmination,<: make j h!' 
\'O\11ll('1('r :HiaJlt:t1,It' 10 11Ian.\' I,\'JWS of nll'a .~­
urelllPlll, 

.. I3fLileries 1t:t H' Htl OPI' I',lling; lifl' of appruxi­
ma.lely 200 h!ll1l''';, 
..,. The calibmtinn C:1Tl he dH'('k('d nnd ad­
jll."'\(~ol ill term,.; of ;( \'<l1La~e "hlain ed from 
:1 -Ul~ 1.0 liO-rj"('h' a -t pOWN litl l', 
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METERS 

SPECIFICATIONS 

Voltage Range; 0.1 to I Vull, tli l'''<"! r"",1;\I1,(: 1 t(l III 
, 'oh" "".1 \!) \ <> I\)U '-ull " diri!l't n',,,linlC with '''lIhiJ>li''r ~ 
"IPJ,lil', L 
Accuracy; ±s,·~ of f\ll1 ~·,,1,· " " .~j lln~l.>id,,1 '·olll'!!I!~. 
" "hjl<!'t 10 ['''''IU'' ' '''Y cmr<lO't;on. 
Multiplier Accuracy: .\11 1"lIhil,!i~r>< ,,,',- ,,,Lj ,,~\,·01 [" 
h",'e I\. 111,,11;1'1., jill; f~"'lOr whl,;" ..L.;{ i- or 11 11,' nom;""l 
""1",,. 
Waveform Error: Th" ",cu'r 1'(" 1>0""" "PPl"o: ... I..,,, that 
'Of" I"~'J.: "oItn",lo>r. hill ,1,,· ... ·.,1" i~ ,·"lihr:oh .. 1 in r-Ill" 
"""h'~ fUf a .-im~\n,\·.· inl'Ul. (I" ,li., I'>I"le<.l ",:,\";.·f"r ' ''~ lh" 
1"· ..... ·"1"1"· (I",';:,I;uII uf I I,,· .,·"oIjlll( I."", I h<' r·",·· 
\.")",, ''''' .'' 10" ,t< bn:c ", 11,,' p.-.n ... ·"(al-... · nl h:o rtll""k· 
1'Ti!,('nt.. 
F requency Error : '1'1", "PJ~'r Ii",;! of u,",:fuhwss i ~ 

,1C'll,,,,,,,,,·d 1,,- 'he f,.eq"~,,,·,· of ",'ri,'~ r~.''-''''''''( ·O in 110,· 
,·, ·.,,~ t,,1 I,r..,b". ",hid , ,·"ri,'. :'\1""111.'. oIiff,'I'~"~ '·' ·.'·.'I"I ~ h,' 
.'0"'''' III Or I :j' ;, Wi th " I K~ I II ""."" "I ill I h" prolle. II,,· 
r('""m,nt (n''!",..",..,. i~ 1,.·"",'( ... IHrll 1 'II"] ~(KK> :"II,·: willo 
,I", II> ; 1 "'''hil,li''' "",,,,1,,·,1. I'.·, w,'.·" I JIM) ,,,,, I ~~UCJ :\1 ,': 
,,,,<I "ilh ,h" 100 : I Inuhil'lil'r Ilt ' ,\O'I". ' . 1><'1"" """ l:t~J 
,..,,01 1ii.'i(J :\Ie. 

T he I'ffC(:t of rl'",II '"W·i.·'-"to 110,· " ... t,·r ;,,,1;,·,,, i"" 10\.~·tJ"",,~ 
"I'I,rcrillblo at "bout ~(MJ "H'~:I<·.'· .. I('" aud •. ,,,, .... --" ,I,,· 
""'\"1' i" ,lip:lliofl 10 I." hll:h. ( ·" r ..... ~·Ii, .. , ,'"" I,., ",,,de for 
,hi- l'rrUr to.'· ",,,hil'l.,i,,~ II,,· "".,,,1' iu<l"':OI'''''' Il,I" ,.."" 
' "I :!/. ,. "I<rrp / i.~ (!o<' 01)('.:11 i,,1.'. fr-'·'I"'·'W.' :1,,,1 /. '" Ih", 
n"O","'1 (re(I""'H','-' (1'1,(> ("<'!tJr I - (/ lui' '" " .... i,,1 ,,_~ 

"" "l!pr"~i",,,1C '·orr' ... ·,io" wl"'11 ,1,1.' (1""-1"""1'" ;< ,u ,,1'1i 
1"-.1",,, r<·~o""","·' ) TIlt' ,·()rrt·,., io" ", :t ["''''do" of (r,'­
'1 '1\'''''.' f.-". , 10(· :w,·,':I!:c· "f:1 ,,,,,,,I'!.·r oi "r},; ,,,I~ i~ ~i"~n ,,, 
,111' ,," " 'W'I''''') i,,~ !,'",. Th,· ,I", 11'< 1 li , ,,·~ rcpr""""t tIL<' 
,,,,, .~i,,,,,,,, ,j,·d,,, i .. ,, .. '" IIf' p~IM"'I.-·d in i"di,'idu,,1 cry>­
,,, I, all'! ' ''''.1' al",mm ,,, :±-:M' ( uf 1I'<l irHIi"" I(:(1 ,'(\I1,,~c 
,,1 II~NI :\1.· . T I",,,, ,·"r""·Ti.,,,. :1,1.' rnr 11,(, "oh"lCe '" 11,,, 
r",·,· (If r),,' pr"b" "'lit, '''' pr .. I,,· \<· .. ,,;)(;,1 •. 

. \l fr'~<'t",..n .. i ..... hl'l.-..,,·,. "",,, ,,,, ,1 ,·"1,,,· he"H ... ·" H) ",,,I 
:jU .\I t'. d,e 1lI,!i,·"li,,,, bU- 'Jff ,.. /I r,·."IT of rhl' .• ",~1l 
... r;,.,. " "I~"'" ''' ''''' ' " tI,,, pr"I", . Tloc (1'<.'<111.·",·.', :It ",h;,'" 
. I,i~ .·IT,·,·, I", .. ",,, ,, "",i, ~·"I,I,· ,I"!A""I< IIi"'" It.", d,:o,: ... _ 
l"d·ti.·< 0( tl ... ;", l i..;.I":l1 .. r~·.t:ll. 1.:orlj,·"b, I.'· ,I ... I~"'k 
r,'.;.I:ou<·,', fWl':lIl'" th .. ",,,hil.ti,· •• M,' ""1''''''''''''''-' ,·"It­
,,~'-' .1;,;,1(·1'''. ,10.,: 1;,((ili"lI: Ir'·'I\I,·'<,"y i. hill:l",r wl"'11 (10 .. ,· 
M ... " ..... 1. 
Input Impedan ce: Tl ,.. inl'I" '·'Ip,,,·it,,,,,..., i~ ",-,,,rly 
incii'lJI'uci(', (1 "I rim .":I",lnrfl "r,"~I:11 ((.;".-1. )',n ,10" ; ,q'UT 
p"ml"""""'/l ,1<'1",,,,1, "" tlo~ irr. tlH'l w.,·. \·"h.~"" 1"",,1 :1", 1 
the rry~ I ,,1 """"""",i.< li,· ., F' ,r 1:"'1IB '·r~·.tak ,tt Irf'­
'I uen<'i,,~ beluw '1IKJ .\1 ,' ~",,J ",)11 :1 11:" k,·,·I< :01 .. ,,·,· " f(·,,' 
",,"1>. "f" ",,11. r<'I'r.· ... ·I>I:o'i,·,· ,'"1>,,,. :II"' : 

1802-A Crys tal G a lv ano m e te r 

'" 
II~) : 

('or~1ion curn~ 10" 11>t! 'l',"'f: !',U~ __ \ 
C r ..... !111 t::Lh-:"'O"'CICr n~ n [")(",i"" "I fro­
'lUCile,\' . (·",·('r",i",;, .. i"di.·:tle<l loy I;,t 

~I""I,',I ""-',, :11 luU' frt'ol ",·",·ic. ~",01 ,1.,IIf'(] 
1;111" ftl l,i)(l, fr,·"",,, ... ;l" :lri.o(' 1m", .l ilT,."·, ,,·,,,, 

'11 ''''''1: ,·. y>,,,b. 

1'1',,10.:: t'a[)''''iT:l1Ir" 
( '''''UIUl' '''''C", 

.\I((l1i"lll'r : 1·.~I"" ' i'",,,·,· 
('011'1 ""1 " 'We 

:\ 1 ul'ij,'i~r: l '''p:I''i,,,,,p,, 
t'u,I<I ,«',,,,,,,,, 

- t,I'I" 
IfW, ",,,Io <l~ 
~,:', ,..,,( 
I.e·s Ih:l" 2;, 1""t,U~ 
1.l\ !'I'I 
!.i •• < th"" [Ill'",bo~ 

Powe r Supply: TI", "e-M'_;,-<ary h,,",·ri e~. O"e UU'l:o;,s;; 
zau:,,\ X ""iI ""e. nllr;;c~~ ~F. :m) ~",lI)li('(1. 
VaCU Unl Tube : 0"", liB ,',,!'!lum 1111,,·;. ~\'I 'l'li l·,I . 

Crystal: Olle 1:\'21 II ,·,.'·~c"l j. ,upl.lied. 

Moun ti",,,: Bl''''k "m"kl", "11,,,,;111\,,, 1'lIn .. 1 '"Ol,,,c('(1 in 
:r ~hi,.j.I,.1 ",,,111111 1',,1>i",·I. 'rio,· .. "hi" :tll<1 1,,-01..., "r~ 

."""'11 it! . 10" ",,,blllN . T he plI,'ry",!: 11lI1I,1I .. p~." 1,1(' ",-,t 

,,~:, ,«",,''' '';('1'' ~UPP')rt jor ,10 .. ;Il"rU,,'c"l "hi''' j,s,,, ... ....t 
V" "I",w'h will, Ihe p:",d ,i\,,·,1 h""k, 
Accessories Supplied: On(, Tnf: ISIJ~_i'1 !O: 1 :\h,lti­
"lif" ·. OIl(' T 11'f: It>u'1- I':! IIMI I :\iuitil,licr. 0"" ;,(j_")",, 
'O:!rl"il111I ;l(1! n:"i~lor, lill;1I1: 10" 1,lu!!>:i,,!.: i"t!) '1',," ; :-;,j 
(·',u .~iLLI C'1J"'(·~Tor. 

Dimen s ions: i ~ j " [(11 ~ i"ch~". !)\'cr."n. 

Net WeIgh t : I01;! I~"""I". 

L'0"1t.: $230.00 

The THE 8it-\'1 "ollmetcr Indicat.ur and THE S7,t- vn Voh metl'l' Hl'ctificI' de:;cl' ihC'd 
0 11 page J 18 al'e ll>;l'ful for m Cal'llrin g ami nlllllitoring \'011 age l·';I)~'I·ii tl J.y in (,O:lXi:ll >:,},s l l'm": 
at fl·c'IlIC'neie.'j II)) 10 111,,'1111 2.iOO IlWg;lu.'. ,·I(',;. 
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METERS 

TYPE 727-A VACUUM-TUBE VOLTMETER 
(B A T T E R Y 0 PER ATE 0 ) 

USES; ' ['I ii ... i.~ a gt'llt'rill·purpo"e \";IC\11Im-lllbe 

w llml'ter for \ l",;( ~ ill f n'qtl( ·ll cle,.; IIp 10 ;lboU I 
100 llll'gan,,·I ... ;), Bf'( ·:IlI .~e it j" 1);IIll'I'Y OPN­
aled and pOi'lablc. it ha ,; Jllally applil·;niulI.i 
in IIIl> fidd. wh('re :w a-(; power line ii; not. 
:1\\\";'.\ .. .." (t\';til:lll[ c. 

DESCRIPTION: A diodl' I'l't,titif'l" I"iITl1it i,.; mn­
p!oyed a.-: in die Tn'E l$UU-. \ \ 'uILltlclI'l" hut 
wilh a mo\"(' :<t;u :,i lin' lW(J-.~I:t)!I· d-c llmplificr. 
pcnnilli ng: 111(' nwa::;U I'Cllll'ul III ;t-(' \'u lt:lgC:-i 
d"\\"ll 10 :)0 mi lli\"ull": on'l" til e 1.'1I1i re fre­
' lllt'lWY ral1~e. T he hig:h-n!lt:I)!;(' limit i" :d."i() 
t'\lC'mied . It) :mu \'ul!,.;. 

FEATURES: Till' Iti.!..!;h in put im]H'ti:tnce, wid!" 
r"II:I~i' 1';11\),\('. :,no! wid ... frc:q1l!' IH:Y r;lllJ.,(n vi" 
Ihi:i ill:iln111Wnl l 'llllllli ned Iri111 i t:, ('un­
\"(' uiet1t"l' ;Iml lilirlal,ilil.\' lllakl" ill(' Tn'I': 
7:li -. \ \. :11'111111) - '1'111)(' \ ' 011 nw\ ,'!" ;111 l":\\ 1\; fII ('1\' 

U~t-t"1I1 n1<'I("I' fllr Ila' ~·"m111111 I icali(J Il"; hlb~ 
r;lltll·.\' , :\ .~ 1\"t·1I ;1:-' f" 1" lit:ld lI"urk. 

SPECIFICATIONS 
Range ; 0.1", ,·,,1, 'n :';(10 ,·,,11, ,,,'. ill ... ·'·.·11 """I:"~ (1J.3. 
l. :l. 1IJ. :10. 1("1, :iIK) ,·,,1, .<. j,,11 .,·,,1,· ,. 
Accuracy; \I 'ill, '~"'I>",i(!:l 1 \·"I1 ,,!::,·.- "l'l>li,· ,1. 11..· ;\<"I'U' 
r:"',, i. ± :lr; oj I"I I .,(·,,!I' "" ,10" iI. :\,",,1 1 r""I-:" LIlHI :.L~' r 
... 1 full "',,1.· "" all 'Id",!" r""lli' .' .. \11 'aldl1 ;"",,1 ~'rr<>r of 
J.."' . "i jl"li"",.~ 1 \"C,II"~" ''':t~ ' I'VCIII,,,,II,' .... ·c\lf {," II .. , 
:\0. , HM)... :",,1 :100"'011 ,.:,, ' 1-:, .... I"·,·[m .... • "i I"""-Io<'r;od 
:o~i n" "I II ... ,Ii"itl,'r rc._i._loC .•. [f ,I .. , iull· .... ·,,\.· _,'I,.ili'·IlY 
i, d,,,d,~~ 1 ,),·,·".;."",)1.,' . ,·mrc·,·d"u ";0" rI,,'u I~' "",<I •. '" 
<'i"n,,,,, ,1' ,hI' (·IY,· ,·t "r ""." ~1I.-J. "1<i1H!. 

Waveform E rro r : TI,,' i"~I),UI''''I ' 1 b '·alil'r"ll~.1 I" n>ad 
II", , -", -~ l"al,,1' of " ~i"" ""i,lal ,·,,11",,:,>. 0" 110" l,i~locr 
,·"IIa::t· ",n)!I',. hOwl' ,·cr. i, i~ ,· ......... "li"lI)" " i"·,,k rl',,<\i,,:.: 
, l~"i,·,·. ,'",\ihr:<te,1 t il r""d u.;ui of Ibe 11\'''1. ",.1,,,, "i II,,· 
"1'1.\i,~1 ,""h"I-:'·. :",,1 on , li._ Thrwd w,,,·,-'f""I"~ \10" I',·t­
~'""t"J;" ,Io"'i"(i",, ... 1 t1,,' n·"djul: fr OIil II 'I! ,-n,-,; \';,hll~ 
In"~ I>(',,~ hr:.:'" :~~ ,hI' 1",«,,'11'''1-:' ' uf I",n"""j"s I'I'<).'{>"'. 
0" ,1"·[" ,,,·, m"I:~'~ 110(' ill"lfl"''' 'nt "PI,ro.~i,u"le.s :. Ir,,(: 
"'lu:op· ·b w,lo'l·i.·". 
Frequency Error : [.",." 11.,,11 I" ;' h." .... ""n:W ~p·lp~ ""d 
:>0.\1 ,·. At hill: l",r f rl~.!II,,"d,..,.. 11,,, .:rrur is "l",u~ +i'l;;, lO t 
\i:; .\i (' :,,,d ,,1~;l1t -+- 1ff'~ '" 11)0 :l1r·. 
Input Impedance: '1'1,,,. illllll' ":11,"(';1''',<:1.) i . "PI;f"~i· 

727-A Vocuum-Tube Voltmeter , 

1ll;l1dy 11; ~J.ti. The 1>:0,,111,,1 illjJnl r ,· .. j .. """·,, (tit low 
ir'·'lu,',,,.i <=.~) i~ "h"l" t, '''''1-:(01"" .• IOn 11"' I'\ I\""r r""I-:" '~ :tlld 
" h .... " :\111('1:"1 ,,,,_ ,," !h~ :;U" lIl\". ""L1 :~JO-,·" Il r""!,;('~. 
The 1·\ltl'<:.; "" J>"~" II;; ::''''' th~ I'"riali"" .)i HI' will, 
frhll1"" <:Y· 
Zero Ad justment , A 7.l:tI. ,,,Iju .• ',,,.:,, , j" prll\'id,·d "II 
d", """ilL TILl' ~Nli"l! is 1),1: ..... "" ... rll" ,,11 r:\"~,,,; 
Vacuu m T u bes: Twu 1~.) l"be.; t",d ,)U(, \1:,7 Hlbe :tr •• 

11-<, .. 1 ""d "f{' ''' I'I,liNi ,,;11. Illl' jllSlfU""l lll. 
Batter ies: T wv Burg'· .... \\':.!Cl l' !. "Ill' Burl!c'S6 W.'jBI', 
"lid Ilm.o(- B"rl:("'~' :.!F b,"kr;,,", Mj! r"<.jllin ·d. :lIId 'lrl' 
;u I/I,li,·" I\"ilh llo<: ill,lrl",,, ·,,, .. l3:lu"r.,· Ijr~ i., "pl'ro,~i _ 

' '''\11'1.' ' ~.';U llC>" r~ of ill~,'r",ill"" 1 "I.Il·'tlliou. 
Mou nt ing: Thl! i"~'r"",,·11t i. "''' I)I,li''d ;" " ~1 ,;,·lded 
w:\I"m "f\~e wilh ",w"r :",, 1 ,·" rr~· j"l; 10,,,,,111' ,,,, t! i, 
lI'OlU'U,..-j VII :Ill en,:::",,,,'d 1,1",·k (·r,wkll .. jiui.," "IU''';I11''" 
]1"" .. ·1. 
Dimen sions: 11 ~ I ;~~ lI: r.U i"<'hc~. o\'\'r':l1I (I'ow r 
"\0",-'..1). 
Net W eight: 1038 J,"ulLoI ~. iw·llld;ILt: I,,,\tr·r;,,.,. 

I 
"",/. 11"",../ _ __ , _ 

$205.00 

/'ric~ 

1'1(; II Y 
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METERS 

TYPE 7 28-A VACUUM-TUBE VOLTMETER 
(BA TTE RY OPE RA TED ) 

USES: Thi;. \'olt met('r is intt'mil'd rot' mctlsur· 
in,!!; d-e voltage.:; ill low-powt!r l:in'l1ils when' 
no ;1])PI'Ct"i:lblc power can Iw taken hy the 
meter. U. is panicuhnl ,v u.s<:lul for mC:L::;uriu),\ 
el('{" rode yolta.!!:c~ un Vacuum tuhe:; ;lnd 
t:u hlH I{'-my n,.willo:.:;r:l ph,.;, 

DESCRIPTION : '[']1(' I,jn'u it i ... 1 h:1 t of:\ degencr­
:111" 0 d-c Hll1plifi(·r. T Ill' \'olta/l:p 10 hp me:I:'-
1l1'e£! i:-; 1Ippl;(.'(.1 din·t·d~· \0 lilt: I!:rid on the 
]O\\'cr 1',IIlj!CS, :Ind throl\gh a high !'('.-;i"'t:llH'(' 

n)lI a~c dil'idel' fOl' dl(' hi~h rallg{~~. Thl' 
ill.4rullll'nt is porta hie and j)tIW('1' supply IS 

obtained from "wlf-I'(I1\L:1incd II:!'u l:!l'ic:i. 

FEATU RES: + 1':xl I'Cm cl.lf hi:.:;h input rC'o;i"t­
anee, greater th:U1 IUUU mc).!;ohrn;;, I,; :Jxllibblt> 
on all rallgc,;, 
... Wide I'!luge - 11,0,) 10 :~noo \'tJlt~, 

... Sllpcrimposcd are nllta!!I''; uf nlll,.; i,lt'r;liJlf' 
mn.gniLudc have no clf('('t I)n the 1111'11'1' indica­
Lion, Llml; makiuj! pn",::ihlc the mea,;Ul'CI1W1H 
of fixed I'lc('tnxif' \'olta;.?:cs in the presence uf 
signal \'ultagc'';, 
... P,it.hcl' tht: !lositi\'c or t he Ilcg:nlh'c tcrminal 
of the 80ur'I't' under nu:al$UI1'IlWnl (':III he 
grounded l.0 the p:tn<,1 by lhe Ust· uf the 
t'e"cr!)in~ l$witch pnwidcd (1) lilt' paJU'1. 

S PECIF ICA TION S 
Range: o ,OCt 1(0 :UJUO ,'olt" j" .;eve" r''''l!e~ (3 , 10, :-10. 1110. 
:100. IIHIIL :lOI)() '·oll.~. foil ~,.,.J •. \. ~,."I,' '" "pl>ffl'<i"'''Ic1y 
li1le: ... 
Accuracy; \\';Ihi" ±W;' "r full .~,,]~, ,," "ll r"l1l!e«' ,\n 
",1,1;1;'",,,] ,'rr"r of ±:]"; of Lhi' ;,,01 ;":1 , .. <1 ,·,'It:1~e Ill".\' 
""""111,,11.,' "'·,'lIr 011 11,<, lfHI_ . . '\on- , lOOU- "1101 3(\()O.."nlt 
rtI'I).!~~ her:l1l.-cl vI 1""11:_1,,";(1(1 "I:i,,<.: rtf ,I..., d i\"id"r ,'l~ 
.i~lor~. The ,·ff" , ·1 uf ~ ,,,.!t ",:"ilill "Utl he f'limil1a ' OO ;f Ih.:: 
("II->«:"Ic .('",ili,·il~' i ~ "hc"ked t>('"",iun:llly. :11111 ~"')' 
"cte~-'I:'ry CI'rrL't'li",,~ '<1ude. ]Jau.::ry ''''::;''1;" ~"<1 <:"11'* "n 
:o <l<l;(io,,:.[ error or 2"; of full ,NI le 011 l hc a-"Ull rtl.1II(C. 
Input Resistance: ItK)lJ ,,1«lI:oh!ll~ 011 Ihe ltigher "oh"l(o 
r:"'g~" ( l fX). :II'lO. LOOn. :iIM~) "ult~. filII ;«:"Ie) . <"; reaH'r 
II,,,,, .",1I1K) U1('Io(Oltl"~ ,'" the- 1"w I"nlla~e m"lI."es. 
T erminals: Tn-v ""'I.~ (}f inVIIL Itlr"";III1l" :.re J,r.widcd on 
Ihe p,,,,d. Ollt· *1 i~ \I~ed for I ne~lIreme"l~ :\I Lt,(, low 
"Ol!"g<:' l'"d of II ... r:ong" (0 to :11) W"11.~} "",I fhe other . ...,1 
is u_",·r! for Ihe high.·. "u!!"')!:" mC""lIrf'l1lenU (:lU to aooC) 
"nlto}, 

Polarity: ,\ rt""'r,,int:: ~Wil"h ,m II ... I" ",d 1 .... 'r'lIi1" ' "e:o­
urC"H!f1t.i wilh cit Iter 11,f' .... ,ilive or ,I". ""1:,'.1 in, le" .. "i",, 1 
of Ihl.' ,o()uroo <.:rOIlIl(I,,,1 t.) (he I'''IH·I "f ,110" ill ,tTlU"eHt. 
Effect of AC: !;(lJ.cri"'I~,~l a-c v"II"ges ... 1 leS>! ,han 
:!OO ,"ulu 1,,,\"« l\ no;,,Il:liI.:ihh· ulTcC"1 Oil Ihe '''clcr indication. 
Tuoe : The I"l>e." IL-I . i ~ '''PI.liOlI. 
Batte ries : The loaltl.'ri ,,, n"lllir~l nr., Ihre<! Hll r{;:c~ 

W:{OBl'X or ~~I"iv"lc"l a"u """ BlI rt::e,;., F:.!BP or ~'q"i,'_ 
:.I('nL. A ~O"'p:orll"c"l i~ J.r(,\·idL,,1 ill th~ rn."ll oi Ihe 
iu.~trIlJne"~ f,)t holdih!; Jill h'Ull:ri,·~ . . \ 1!t:~ of l):1ucrilM i~ 
supr)!icd ",ith II,e in~lt\II'WI1I . Ihll er.,· c,,,,dhi'1II CH" be 
C"l.eckt,,1 by I}lIs hi"i.:" [,1111011 VII the 1):1111.'1. 

Mo unting: "l'h.· il1~lru""'I\! i-< g"Jl[) licd in" "'''!nut ":1.'" 
with ':""cr and i .. 11\11UII', ... ! 011 J\II (: "!;r",'~-d bl"d: craekle­
ti"i~h '11."";''''111 1)lIIICI. 

Oimensions: Wi,h w"cr .. 1 ..... ed. (l.'III:Lh) II ,,(width ) 
r.~~ x (hl'ighll 5~1 iuche., ""cr-tlll. 
Net Weight: !)~"f IJnllud~. in('\uliiul! ""Ueries. 

728-A I O-c Va cuu m-Tube Voltm eter , , , , , . , .1 l'll,OT $175.00 

1 :1,'''w"t~''·} .,·1,,,,,,,,,;'· tli:oJ:tl.III 
r"r Tn',: ;'J~. -\ 1).(' \ " "'\11'"'' 

,[,,,he \ ·"It"Wll'r. 
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METERS 

TYPE 729-A MEGOHMMETER 

BATTERY OPERATED ) 

USES: This mcgoillllll1et er is a lm t.tc l ·y~O]l('l'­
:1(('11 dl·"i~n JJMtir.ul:lrl.v illlend ed lor nppli­
calion:; wllt'rtJ portahili l." i:'i req uired. I t. is 
well :ld:lplCt.1 fur fi l·lt! li St' ill t he mC:1:iuremcnt 
of the le:1kagc "Csi!'ilanct' of c: dlll'>l ;Hld in5<.ul:1-
:ltinll. The wid(' rall,l(e of rI'!'ii . ..:l:\Iwc covered by 
thi. .. in..;tl'UIllCIlI makes il iiuitahk foJ' u,.;e M; 

a moisture ('ont ent indica lor for sHelt m 1lte­
rial. .. as lumber, papct', anrl lea ther, WitI'l'(l 11 

detinil (\ 1"1'1:llil lll ,.: lli l) exi~t:-i hcl\\'oon m OiSt lll'C 
conten I and 1'1('(" ri( ',11 conlluct i \'j 1",\". 

DESCRIPTION: The circui t. empl0,n:ci is t hat 
of:t l'OIl \'Plltinllai ohmrnf't('J'. Thl! l1e('c":>laI'V 

s(·llsit i\' iI.Y fnr IllC'U"UJ'ill~ high J'f':;; i1'l1 :l ll ce is 
ohtained hy \l:'li ll~ :1 nL('uulll-tube \·o!tmeler 
:1;: the indic:ttillj,!: CIt'IlH'1I1. 

The hi):!;hc:<t I'csi:'<t:Jncc staudard ( 1000 mc~­
ohms) I;: (',"peci;,II.\" t re:lled to prC\'C' ll l, ,sllrfac(: 
Icabge, ' J' h i;: I I'(, :l t Illcn t illSUI'PS t ll:ll 11m 
l'eaui lll!.s or t he ins lrument .\1'C cs.sclll i:d ly 
inul'pl' III..It'llt, (If hum id it.:-·. 

FEATURES:.".. A very wide ran gc of I'C.s i:'lt :H IC;C 
\·a1l1('.-: ('all hI' nw:\,,,,uJ'E,d '''imply a nd q ll il'k ly 
wit h l he Tn't:: 72\1-.\ :\Il'J!ohmmctcl', 
• l;ood aCc unu-'v is uhl1lilll'U, a nd the d rcuit. 
used is so sla l ~i l i z('d that til{' :u ;t'ur:wy of 
1!:\libmlion is IHain \.ti ned incicpellUl'lit of t u be 
char:I('f('ri;:1 i{·s. 
• Trl':dnlt'llt of t he high-retiisbnce .sl:llIda rd 
to pn'\'('nl, :;\II'f:H'C If':tk!lge eli n1ilwt c:; din!-

cull ies normally c!w>'ed b.v h igb humidity. 
.".. Th is nH!~Oli mlll(>t cr is 1>,11'\ il·ubrl.v \'aluahlc 
for field applications bec:lu~(, of its sma ll 
size a nd self-contained power ~lIppl:r. 

S PECIFICATION S 

Range ; 2Ulli) ... 1,111 '; to 5O.UIIO lIlel:ohm.~ in fi ve OV(!rliIIIVi,'1' 
d""lId,, rllu/':(. ... . 
Seal e: The ~l:lI1d,' rd dircl't-rc:l.fling ohmmcter Cll li\.>mlion 
i~ 11.; ... 0:1: t't'nler ~:;,Ie ",,111<:* are It. I. I. 10, lOll , an,t 1000 
megnl",\~. 1'(;lIglh of ~c"lc, 3M iucbe$; ecmral "Hade. 
1~~iJ\ .. hM, 
Accu racy: Wilhin ±5% Qf Ihe indkllied , 'ah.HllllliwL'IJ" 
<sO.roo vl"n." and 3 ltoCI;..,lu"-,,. :H,d will1il1 ± Jot""1) of tl, ... 
iudi'·:II,(-<"\ \,,,1\10 10['1 ",(>"\0 :3 1" ... gol" ".~ ,\lid :-\(}(JO 1I1f'!t01",, ~ 
,,"hNI till' ~('II1.r:t1 d('l·"dp "r II,,· ,,,,,,1(' i ~ l1 ~tl"l. O il' ~id(' tl,,~ 

ce ll tr"l oIc""de II,e crrur i "" rf'aM'~ I)(·,·"u:l(' "I the OOIH­
I'rc:s.<cd ~ ,. " lc. 
Temperatu re an d H umIdity Effects; O,·cr Ihe nvrnwl 
n",~..,f rWIll cundilim,s (IX)" F"hrenheil to 11;.° F llhrell­
twit: U 10 H~""; r('(fHi-·(, h\lI" id ily) the nceUrl\PY of i .. ,lic:\­
lion i~ !Il1h~I'I "' itll ly inrlependt,u\ of tctIlpcr:tlu re [\lid 
tlu Ct,iuily oo"d iliuu". *,mewhnl rl"<.hwf'<"1 :I t'<:ur :oc.\· !IL:' ." 
1>(' ~· .~P'·'·'c<l. ]o<lwc,·cr. if Ihe il1"tr"",cllt i.~ ~ll l,jt't:l.-...1 to 
ICl<lperalllrl," I>(')·{""I lloe :,I""'e r:onl:'e. 

729- A M ego hmmeter .. . . 

Vo ltage on Unknown ; T he \'oltag" :' PI,lied UII Iii" u"· 
known rl oe~ IIOt excL",d :!:! ~ ,'ults :\tI,1 ""rll">! wilh II" , 
mCll'r indic:uion. 

Tube: The t ube. a 11..1, iii ~uJIJlli(!{]. 

Batter ies: T h" l,attcric6 rl"'1uirt:<'i arc two B"rlt" Nf 
WJOBP or equiva\cnt :md onc Bur~f'~ ::!F:!II or ('<luh'­
alen,- A .. omllfl r tlllcn~ i" Iltol'ilil'!d in tit .. cast' uf Ih., 
ill>'lrlI!lLCllt. for holdin/l: fill IJllttcril's. :lnd " ~t)1. or bal l ... ric-
is ~ul)JItit,,1 wilh lIw ill~trll"lcill. I.h l\er.\' lifO) is "lJlJr .... i-
maw]y 2,;,0 l,ours of illlerinitt(lJlL <Jpo::r:, lio ll. 

Moun t ing; The i" st rumcnl i~ ~lI l'l)licd ill 1\ wlliriu t ,," .... . 
wil h .. ovcr mill I"""nc ""d i ~ lII'mfltL,,1 QII all I'!rtl:'rlI ... ·d 
blflck cmcklc-li n i ~h ,,11I,n illll'" t>:mcL 

Dimensions: Wilh ':O"cr cl.,,,,,,,I: ( L.NllI:lh) II x {"'id l !, 
fi~ :It (hdl;hU 5% itwh,"', 01'(·,..,,1\. 

Net Weight: ~X 1""lIld~. j""ll11 li"l: j,:l1u·d~. 

(""./, w",..! 
l 'IOU;'; $ 130.00 

:';ce :1IS0 '1') 1'1; 1t'(j2-A !\l egolIllHl\CICl' (pflgl' l i S) and THE ;)·11-1} '.\Ic).!;ohm lhidg(· (p:lJ;e U2 ) 
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METERS 

TYPE 1862-A MEGOHMMETER 

USES: T he T YPE L8G2·:\ \ Ieg()hmmctcr i,.; n 
rugged a·c Ope t'a lec! in S\t'UlnClil tll:l!' indicates 
directly on a meier I'C:; i:-:; llUlCC \,al ue::> up t.o 
two mi ll ion megohms. T he ,"ol lage alTo.~ Lho 
unk nown is constalll ,\ t, :j{K) VOILS. ~l v,lluc 
widely :It:ccptcd :1"; s ta ndard for insulat ion­
relii:->tancc m C:1SllrC'IlH' lI ls. 

As a conscquCIlt:C, I hough u"du J in t he m orc 
obdolls appli cHlion of measuri ng (;ommOIl rc­
:-;i:-;(o1''; in the rncgolull ra nge, Lho TYP E 1862-A 
'\ ( c~ohmm{'t.cr i:; especially :mi Lt'(i for mealSUJ"­
ill~ I{'ak :l ~e a w l inl'lul:H ioll ]'Cr;isl:\Ilce of clcl·· 
t l' i{':l1 mathiner,\'. tr:\Il:;.fonn cl' winding.:.s, 
('a hIe,;, !'tuuml l'in'lIit,.; :Iml other eqllipmcm 
i ll power pl:1111 s. 1'~lmlll\l l li('a t i(Jll~ just a lInt ions, 
l'aihnl~' -liigllal :lllllligbtinj!; .sy.sH'm". 

T Il(: i!ll\t'r~n t. low tinw Cull:-;taUl of 1 he test­
in~ cin:uit. ;Ult! t he SI."oili):cd po\\"t:r-.suppiy 
c'i n'nits pcnniL rapid ,\Ild :1.t:ClIl";"t\C rnCaSlll"(~ 
meLH of thl} parallel rc..;i!<t:mcc of (;;"l-p;I("i IOI'>;. 

l;uard alld gmuilli term ina ls penni" mea",· 
urt.'lllent of the grlllllllk'ti a 111 I ungrounded 
:-;eclions of lhl'C(Hcnllin:tl rl.'sistors, 

DESCRIPTION: :\,~ ill the cf)llven l..ional ohm ­
meler. t.he c ircuit. of t ilt! T ypl:: lSli2-A ;\ Ieg­
oh mmeter con.si.it_'l of a power slI pply , a 
C'(lm ]lienw ll t. of rC$i:-;tll nce .it.and:tl"ll:-; a m i :l..Jl 

illllit':lti ng meler, T o insure;l const;lllt. voita.ge 
;lCI"O$.-; the unknowll rc.sist:t nce. the f)()()-\"oit 
power imppl." is sinbiliz()tI :Iv;ai ll~ t. line--\'ollagc 
lIuc.:t U:l \ ion:-;, and I he \'011 age a{"l"()SS t he resist.­
:111<'0 . ..;\a lllitnd i;; made nc:g:1igil, ly :<mall com­
pared 10 the voltage nero;;>;; the tlllk uo\\· n . T he 
indi cator is a I"ilalll'cd d-(; \"I1I'llIlI cl -t~tbc 
\'011 nll'l{'l' of t \\"<)-\'ol,!< full-':o("ll It, SCIl.iitivity 
:l lId of \"{~ r.\· high inpu t. resistance. 

FEATURES: +- Hugged , d in·t;t.- rcndi n g !l.nd 
si mplt· t 1\ 1\ :<C. 
+- Constant. 500 vol ts appl ied 1..0 unknown 
l"csi:<1"a nec, 
+- , · .. luge can be l'tmlOn!(! fmlll lInknown 
It!nnina l:-: hy !<CHi ng "wit.cil to (; 11 1.::(; 1, or 
I) lSCl l. \ Itt: I:; posit ions, thus pcn n it I iclV; CUIl­

!lectiou>; to hI' Il\:.ldt· wit bout da ngel' or ;;luwk, 
+- Gu:U'(i and grou nd termiu:\ls :we l)l'oddt.'t:l.. 
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~ Test leads arc fut'llished, 
~ C:tn be lI~ed wi t h all cx(.el'md \'ariahl" \'oIL-

METERS 

a$;(C sOUl'ce to meaSl1 re yolbgc coeffic ien t f) f 
rc.",i,~I : l n ep . 

SPECIFICATIONS 

Ran ge : 0,.', m~/!:()hl" tn 2.fHnl,l~Mt "W,:!"ll1n~. Tlwco· an: 
,i.~ r]t!r/1.dc l":1.t1);C5, ;'~ ~,' I l},·tNI h.\' :1. lJIUllipli"r "Wild,. 
Scale: E,Ich rc~b , "nrc dcrmlc liP to 50u,OOO '''cl,tnhms 
Ul;lizc~ !I'Or ; n( lhe nleHlT ~, ,, Ic . Ccntcr·~c:tlc ",,1\1(>8 :Ire 
I. 10, 100, 10(1), )IJ.II()(J 1",11 100.000 lnej!O\""s. 
Acc u racy : The ",",'llr:"'~' ill l ,i'T ,'('nl o( i",lir:1.led ,·:thw 
11\) jft ,':oO,OUO tncgnh,,, .< i .• ±:l"; '" th .. Inll"-n'~i,;t:1twc ,,"d 
0; e: ... h dc,'",.l", incrt:':isilll! In ± 12£'"'" III lilt! hi~h-r"~i'I"""" 
~11<J. Ther(> ,',," he :1l1 :ulditic.u:t1 ± 2o;, '-'rTor ',,'('T 110., '''I' 
d,·c'''[''. 
Voltage o n U nkn own; T I' i) vnllflge :lppli.,d t') 110" ",,­
know" rc~i~!Or i~ .jOO ,'nll~. Over:1. \1l' ..... 12.':; ""It n'''Il'' in 
~Ullpl.,· .lill" ,'olln ..-:e Ilnd O\'Cr Ihe r.,~i~ta",·e r,,"~e of ,hi' 
i"~l rUJ\l ... nl, Ihe ,."r;"II(ll . ;" \'<;III"~c' :,,'r<)~~ t he ""known 
tt;!Oi"lor wi!! Ix: k n 110:", ±~r;. :\1 r~~i,l'\n':(' \"ldues bel,,\\, 
fl,5 lUtJ;"I"".~. lh{· al!I,lil'd ,'olilige drup,; \0 Ii,,,;, 11,(,' ,'"r_ 
rcnl 10 ,:If(' "fll",'.~. 
Term inals : 111 ;"Itlitioll \u ICrl"i",\I ~ for "oz1l1eeiinf! the 
lInknown, )l;foumJ "nd J;\!:lrd ','rnlil1"!, Ilre prn,.i,leo.l . . \ 1 
11"0 p')J5iti(!,,~ oi lh(l I}anel ~ wil("h, :Il! \'011:,1'<.' i- rc,,,nn,1 
frolll :011 l e r,"i"al~ In pC'rmil "f)lI1tC<'tiOll oi lloe ""k,,''"'" 
ill .""f(:l,y, In nne of ,he pu~i l i"ns, Ihe C:\I.;;NO\\,;\" 
1~r1"in:1Is ;\r ... ~h"nt('(1 lu di""h"fI';c Ihl' ,,'·'p:,, ·ifiv(' C'ntn_ 
pOllelll, of the Illlk110wn. All hIlt the ground lel"ln;I1,,1 Ilre 
ill .'ui:HCd. 
Calibra t ion Check: A :"witr!' 1"-,,,;liu1I is \lru"it!cd fur 
~1"("I"r,lizi,,g th(' (·"iiht:llif)l,. 
Des ign: f;;j,w,' /1,,10.1 :lj)IJli,',,!i""~ "rI' n\Or'" ~" "",. ... 110,,,, 

1862-A Megonmmeter . 

lahur:l t,ory 11"t!, the i11 ~I"U"'e"t, i"cluding;v; pum;1 I1wl,'r 
W:1. ~ ne,iJ!nw:1 to be UIlUoSU:llly rll:;!'j;!ed, Thc carr:,i,,!; ( .;,~1' 

can he ("OI1l]llelcl ~' dn~,'{I; :""'''''~'''''r .\· IIOWl'r ,'ulll.., "",I ','til 
I,':~ d~ arc rarril'd in ,h~ ~flo<e, ('011!1'018 tue :<·im plifl,.".1 (nl' 
uw by "nt rll;n!'d pl'r~,-,,,,lel. 

T Ubes : ;-;"I!I,I;",llI"ill1 Ihc' i .... lr"",,'111: 
1 - 1 ~ ,\1'7 1 -:!X2.,·\ 
1-032 I _1O('.j 
1-IiX4 l - I;,·\ UG 

Contro ls: :\ SlI"ild , [or ~,'I('(· tiuJ! the ltlUi!i l,t.\'in,: i:1.('10r, 
:0 routrn l inr ~t:",dardi7,i,,~ Ihc ""Iihn. !iu" , " "nltttol f"l" 
!'l':ttinJ! I he meter tn 11>(' in\i"i~y r.,alling alld " jJ1"""CI 
"witd •. 
Mounti ng: 'I' ll ... i"~l r \1lnc"t i~ :Is:;(:,,,1.>led nn "" :,)"''';''"11' 
1':1lwl finis hed in h!:lO"k-"r:lrkle 1:"''1,,,,r :11111 is ",nllnterl 
ill :lIl ,,11111';1111111 (,,,I.illct \\'ith hb,'k'\\'rinkl" fini. .. io and 
Will, 1,!:o,·k-pltC"oli.., prot('<'li"I' ~i de~. Th ... alumim'tn_ 
rover !illhh i ~ hl, ... k "'ri"kl.,. 'n,,· ",h .. ' is prQYidct! with :0 

":lrr,I'iul! handle, 
Power Supply : 115 (or 2;~U) \'ul1~ :,~.jU lO IiI) c." ... I,·~. 
The pow!'r inlmt. is aPllfOxi"'"II'!.\' :!,,> \\'''IIS. 
Accessor ies Su p plied: ')",,·n ,·(,l0r·"o.lwl leSI I..,,,ds wi!!, 
J,ionllC lips. tWO in~\lhlc<1 I,p'-. h ... ~, 1\\'" a!lilo(:~I"r cli\,,; :l11d 
" Tn'~: 2{·\-;'1 i"J I'lnj!. 
D im ensio ns : ( lIei~h ll IOYs' l: (width) ~J-1. x (dl'tHh, 
11%" , ,wer-:111 
N et Weig ht: 1.'",!1 I',m,,,I,,, 

Pric~ 

JUI"IOI{ $225.00 

A baUel'."-opcr:tt(~d megohm n1l'\('r. 1'n'J;; 72D-A, is d('iH' ribcu un pagt' 177, T YPE 5, ~,I -B 
'\ Ie~ohIll Bridge, a bridge-ty pe il\,;lrllmenl. fu r rc~ i ,;I - :lIH'C lllt~a:-;mcmCIlL.~ in the megohm 
r:lIlge, is descrihed un page 02, 

GENERAL RADIO COMPANY 179 



METERS 

USES: The outpm-pl)\\'cr 111('\('1' 1'0:111,. dil'ct"lly 
tllf' :lnl()UIlI of :llitiin-fl'cf!u('rwy IHlwer Ih:)\ a 
~ull n'p is I::lpahle of dl'Jin'rillJ,! intu ;lilY desired 
lo:.td. Tim . ..; the ctTpi'\ uf lund impI·thnl:C 011 
pu\\'(:r dt'lin!l'cd can Vi: 1::I:..:i ly measured. :lud 
the ch[l l'ad,('l'i:<tie ililpedatll 'c of tdcpholl e 
lines. phunograph pickups, W';('iJl;)IOI'S. and 
~imilal' C'IlIiPIlH'lli \::lll IIC flllllld by ob~I'\"ing 
Ib(' impcdnl\("(, wliil·1J J.(iVI~S the maximum 
f( 'ad iu}! (m the in::;l rument. 

In 1(,,.ling nldio 1'('I :t 'i\'e r~ the T\"I'I~ ;j83-A 
OutPlLl.-POWCI' :'''ct('1' is \'cr," u;.:cful :18 :111 

output indica,lm 1"0)1' .sl:Uldan l lielc<'lidty, 
~II :o;it i\,jty. h:md-wiflth. anti lideli ,y l<::;1.::;, 
:I[ld all auxiliary d(!cibcl ,.;calc is Illrni;.:hed on 
Itw nH'lN 1'01' LfLi.-; plll'pO";C. 

TYPE 583-A 

OUTPUT-POWER 

METER 

DE SCR IPTION: This [n.ilnLlIlt'ul mrl\' be COIl­

sid('l'cd to he a ll adju.., l ahk· l(fad i;np('d:IIH:~ 
:u'n):;. .. which i.s COIlIlI'C'£CIJ a \'011 n\l'If'1' lllal j;: 
calil,ra tC41 4Iil'c('ll)" ilL w;,lt..; 1 ... -;1 ill lite ]";ld. 
,,\clua ll.v lhe inpuL i .~ (·"llJl('c.h'd throllgh :1 
llluililap tr:t llsfurtHCI' alld a rc.'.:i"I aIiCl' upl­

work \ 0 a t! output ll1t'lCI'. 

FEATURES: ... The powel' !'all!!t' t'H\'(-,"pd I." 

;)(),I)OO : 1 and the impedance range FiOOU : 1. 

... . \11 rI!:ldiuJ.."S Cf\n be made tiiredly and 
qllickly. 

+- COIl.sid('rahic O\"crloa<!,;, for shnrt. period" 
or lime, can he handled hy 1111' n",tifiN-t.VIW 
voltmeter ll.~l:d :,,; tIle imiic:llitl)!: ('1,-m('l lt. 

S PECIFICATION S 
Power Range : U. J W ;')1"11.1 ,,,ill;\\",II' <I ill ('JUf ra"I:!O;~ (a. 
30 . .lUll, 5()(~1 milliw;Lt.t.<. (,LlI ..... ·,,10 ·) . The '·IJPp.-r...()~irl<, 

",el l 'r i.s ",dihr"IM fr01" I IV 511 llLi1li"'nH~ ",ilh ;11' "u~il­
i:ory ~e:, lc rc,,,lil1j1: fTorll () I<) IT de'-lhd~ :\Oo\".., a referen ... ' 
le\'.'1 of I ""lli ... ,,u. With tb,· lUuluvlier liloll w,,,-I r,,":.!e 
is - W 1V +;~, dc<.;ihcl" "Ix ... " I milli"·all .. 
Impedange Ranoe: "! .5 IV :?IU~IIJ ohm •. 1'".-1." ,li._erNe 
1''''1,,'<.1:0 "t.'C~, ,ji~lri 1,,11 .... ' ,., I 'I)r".~i" ';I 1 1'1,1" Ivlta.-ir 1,'"i.~,lIy, 
nre ob\:tillt.~1 by Ill""'" Ilf n WII-' lel' 011;\1:; l\i,\1 ,,,,,I " 
fOllr-,.t('11 ;\1 1·' .. T IPLlF: n . 
Accu racy, T],,· ".·,,".,It',I' Ilf hot!' 1)I)"'"r ""tI j'"jll..'lbn"e 
'''C'' ~\lr''I'If'!lI Jj '·"rie., with rrt'qll('nr~·. The II1,n;IIH1'" 
('rTor ill fuH·",·:tlc !, o',wl'r rcudi".: ,ll*~ 1I0( "st.'l· .. d H.;:' 
dcdl ",1 hctw~n 1.'.0 (llId 1500 (""('Ic~, lIur dop~ ;1 ('xc,'cd 
1.;1 dC'l'il)l.' l ~ "t 10 ,,,,d W.I)()CJ ,'yd,·, . The IWeT"'!!(' ('rrur 
;s U.:J d~'Cil,,·r aL :10 lIwl 5000 cycll·$. "".I U.G utoeibc l at 
10 :\lul I O.UVU "rei .... . 

T he II1:"1Xi"IU'" ... rru' in itllJ>etbnce fl(*.~ lm~ (·s' 'l. .. ~J 7'-~ 
I.ocLW<X'1l 1;';1) .... 11<1 :l();)O ,·.n-I,'S. "or ,1.>(0, il f'x .......... l i'.n"~ ;<1 
~O :1",1 111,1)1") .. p·I.>s. Th,' :\"""'1>" ~-rT')T b Se{, "t:lO "nd 
.'>I ~") ,· .• ·.· I~·. "",I :!O''{, :\t :?fl ;"HI 1II.I)lk ) "yel ... ", 
W;iveform Error: Tht" inllir",iull: in<lflII""'" tl,; •. :~1 is" 
~~'Jl .. {"r·"lIi."- r~ .... tjfit'l-trl''' ,,'(>1('r, r<l lihrt\l('t'l '" r - "'~ 

S83-A Output-Power Meter . 

\'"Iw'" fnr " ~illlhOi,h l :'J)vli",1 \,o!t:l1t(!. \\' 1"'11 II,-,n· 
,,;1111 •• );11:1 1 ",)l l' '';c~ artl aJlI,li.~, I. :In "rrvr ill il1,lil':l1i." , 
Cltlt t,I('<'UT. ""I1't; 11ot; "'NeT i ~ uut :t Ir"" r_'''_~ iwli.·,,,i,,)! 
,I,·",{'c. Tht' ('rror ... ill ,Iepc ,.d "11 ,I ... "'''~II;I " ' l,, :<11<1 
pha><.' of th~· h"rm'UI;"~ iI'",·,:('IIt. IoUI "illt ... ",·d •• rt, •• 

III.r"\:I11~ l-",-.)\ln t .. r..u ill rg",nlun;r:ttlUu,.. "'·orl.: , ... ilI ""I 
I ... · ..... ri"" •. 
Mo unt ing: T lte in~'rlln\""t;,,; "'<l<1II1~ I .. u ,," .1111 11;11 11 ." 

1':lIh·1 in " " ',,I "nt .. "loillf't. 
Dime ns;olls: ( lA:nl';th) tl) " ( ... "ltil ) i .'I (1 ..... i:o:1o1 
indll'~. o,·"r-:1tl. 
Net Weight: sVt J)ollll,k 

Prjrr 

. . . . . . . . . I ABUSE $ 145.00 
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METERS 

TYPE 783-A OUTPUT-POWER METER 

USES: The' Trl'~: i R:-;-.\ ()ulpUl-I")WN ;\[~'tcr 
is;1 dil,(·(·t-n'a,liJl:-( in.~ll'Itmellt lor JlH'a.~uriJ\;r 
till' ])'>\\"('1' ()UIPUI q[" :ll11 i ill- fl"C'IIU('ney l·il'(,!til.~ 

~,)I)\" (,I ils ~pl' ('ilic 11>'('.";' itwhhl c lhl~ 1 l'.';lillg 
uJ :lml)litil ... r:<, Iran""fol"!lwl'."'i . .'1 1l11 0111('1' nel­
II"lIl'k,.., I t is pat'linlhrly u,.:dul 1"'11' ":imu!.lling 
l owl-'~I)\':Lkcr 11(' II11wI' 1":ll[ im1)cd:mcl'''' in 
h'~litl~ I he nUl put (>har~l<"l('ri.""li l· '" of hig;h­
pmn·)" ;llldiu ".\' . .;1 em,;, .~iIH ' (· il \\"ill nW1\ .";lI r e 
!lOln'l' UlLlPl!l."" :L~ hij!h :," Ion wali1<. 11 il'l 
~unil"i('nll\' ."1'1l"it;\,!·, 011 1 lit, ulh(,1' hand. 10 
I",· 11",,1"111'101' tlH';\:<lln'l1lelll>\ (lil Ycry luw-Ievel 
eil"'(lil,.;, 

DESCRIPTION: l"tllW( irJllalh' the T WI'; 7S:~-:\ 
11U1Pllt-POWl'1' \[l'II'1' i,.. ("Illi\'alelll 10 all :Id­
jll,,'al,lr, I',;HI illlpC'llaut'(· ,H'I"o'~" whitll j" \'UII­
Ill'I'II·d a \'(,l t1llel('r Iha\ j" ealil ,rntc'd dir('ct!\' 
ill \\"atl, . .; di.~si!mle(1 in 111(" Iliad, . 

FEATURES : ~ :\ pO\\"C I' 1":I1I )!;C extending t.o 
I(~) \\':d1:-; i . .., pro\'idl,t! b.\' tltis meIer. 

'10- l'" rcqllC'lIty :l1l<1 impI·danc'c d!:lral'lcri:;tics 
,11"(' illlpro'\'I"IIl\' l'l" Ih'>.~f· of Ill\" . .;m:llkr TYPE 
jS:1-'-\ I )llljJUI-PO\\'{'1" \lelel", 

~ The iluxiliar.\· tk(·ihel .~(':dt~ i." a cUllv{!lli(; llce 

for lll"ll.\' lypc.~ of IlW:I"llr('illCIl \", 

S PECIFICATIONS 

Power Rang e : 0.2 ,,,illiw'lll I" 101> \1".11t~ in fin, r",,~cs 
i lO "",111111 ",illi"",,II" I, 1\! ,,,,d 11111 \\";1'''. 11111 ", ·,de'). 
:\" "Il~ili:,ry ,k,·ih...! .,.,,!., "" 110,· ",,,ll'r re;"I. IrUlII - 10 
(" +111 d,,,,j1,,.[ .• "1M>\",,, " I"O'I"rI",,"(' IL'n,1 nl I ,,,il1iwa\!., 
With Ih ... ",,,hipli," tloc !<l(:,1 r"n~p i", - 10 tn + ,,1I dc<"i­
h{,I. "h'NP I ",Hhwa(l. 
Imped ance Range : :!.:". lu ZIU~IO ()I",,~. "'vrl~' tii.«.'n'le 
;"'1"·,1,,,1<"", .1"" ,·jl'UINI :'I,prv~i"oal ... I., I,,~af;' hll,i"""~', 
,m~ "hl,,;'(('" I, ," ~ ",r,,,,~ "(,, t"n,~t/)p 0 11,\1" ,li,,1 ""d ~ 

j""r',I "I ' ).1{ T1.T{I'LII·:IL 
Impedance Accuracy: The ;111',,1 i",I""'!"""" ;~ "'ill,i" 
",Z', "j \I,c' ""li,·:",',1 ,·:,1",", /)~""I'\ at Ihe hi~l,l'r :llIdi" 
rr''''\'' ''IU'i,,~. ,\l,,'n' Ihc ,'I'j'"r f"r the hi!!I".. j"'l'l,bH<"e 
""'" j,,!!, "'''.'' t'~"""'1 I hi~ ,·"hlt'. ,\( t.~.IU!ll ".' d,,~ I he' j"pm 
i'''!'''.):" ... e rrr"r i~ "1,,,u, ,,' " lur ;"'1X)I",n ...... ~ frllm IO.1j(J() 
,n :!".,llu, " Iun._, 
Power Accuracy: Thc i",li"alcd puw,," ... :l("o;ur:011.' to 
±" . ~::' dl, al rull'~":ll(' "":,,!o,,~. A~ Ihe 1l>,,""~1 ;U'lH'(\"',ee 
,,,,,hi,,l;n ",'11 ill!! (:.!.:, II,:!U "Io'll.· ' ,I,,'rll I""." he :(" a, loIi, 
11 ... ",,1 '·'·fO'f VI D.:! ,II, dUf' I .. ,w;1<'1o ",,,", ,,, '1 r ... ~i.,\",,(·e 
... hr" II ,,· PO"','f "",ltil,1i"r is ~e\ :11 II' t ItI '" I1MI W:'I.~ 
''I''!!''), 

'1')", "" c'f,,,11 IH·'IIl"]"'.\" cI'ar",'I"ri._,i, ' of Ihn p,m'N 
i".j i,·"(j",, i:< Ihl "ill,;" ..i. 1I .. '> , U, l,.,llll:.!O ""d\"~ UJ ltI,IWI() 
,., •. \,.,: wllhin ::HI.7;', dl> 1<> 1,',.IlI~J ,'.n'I,·~, . 
Waveform Error: Tt.l' i"d"""",!! iltSlrllnl('l\1 """'{\ i~ " 
"(]pl~'r,()~i'II' r"",ifi('r "'N('r. ('"lihr:,,~,<;1 in 1'-111-;< ""1,,,:$ 
lor " ,,;"".<0,,1:01 "pp!i('" ,·"h~l!c. \\"1"·,, no,,·.i,,",,-,i,[,tI 
\'oha!!"~ :lfl' :tpplie ... !, ,tt( .'r"'r j" i,,<11"IIli..,1I ",III oo'{'ur, 

783-A Output-Power Meter , 

~ir".,> tI ... '"N"r i ~ ,,,,I " 'nh.' r-n, '., imH"ill;lII: d"l"i,'''. TI"., 
~rr'". will d,·p<'",[ "n ,hI" ",,,!!,,i!,,,,.: ,,, ,d ph'h« ,~f Ihe 
""r,,,,,,,i ... , 1>"'."'1.'''1. hill. wil" "",,\· ... I,)ro,,~ 'oufO""lh' ,.,,_ 
'"(1'", I"r("! in ""':'~!lf(''''''111 ,·, ... ·!lit ~ ill (,(""'''!lI,i ''~li'',,~ 
rre'I""'I",ie~. will "n' he ",·ri ... " •. 
Tem perature a n d Humidity Effects : 1I",,,idi l,' ",,,,,!i· 
Ii"",· 1,,,,"<, " ''''1:1'1:;1.1, . ..tT<'c· t ... " d,,, ,,,.~,, ,.,\< .. ,. <>f Ihe 
i"olrlll ''''''t, 

Th.· i"~tr\l,Jl{'''1 i" ,·"Iilorat.ld :11 , , " I "1. ... ·,,I,,:it ,,,,d. il 
th.· ",,01';""1 ll'I"I '~rilUlrc .I,·pan, wi,r,'h- f("()lll th,,, ,":oluc. 
"dditim",1 ,·rr"t., "f iudi.·"Un" ""' ,I' t)', "'~I..:(·tI:J, ,\ 1 hid, 
'<""I"·r,,III'I'.< i! J:)~ F"hn'nh ... il l lhi. "-1.]lIi .. ",,ll:rl"<)r ""II' 
"JJpr",,,·h II:I" nmnu,,,! <:"I:hr~Ii"1I ""VI". p:u'ti""larh- :;t 
til<' 101l:1,,,r ir~'<IUell";('~' 

Thl" ill ,<''''''''''''' i· ~') t!~,il!'''''' ,).'" Ih" h.·" , ,1i,~il""('{.1 
I,y the ,,'~II''''''('111 il~cll ,,:,~ " ",'~I;l:il,l" dr'>"1 "n 11 ,0.' 

""""""'.". 
Mo un ting : The i"';I"II",,,1II is '''olluh!iI 011 ,I ,.hello!i.; 
I"''',.j ii' " ,,",,'uut ... ,, 1>"'/)1, 
DimenSions : -I ~ 1il < i '"..I,e._. o\"cr-all . 
Net Weight: 17 pn,,,, , ld. 

I ABBEY $325.00 
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METERS 

TYPE 546-C AUDIO-FREQUENCY MICROVOL TER 

USES: The TnE: :")·U;-C Am lio- Frcquency 
:Hicro\'olt cr used HI coujUlu·tiOIl with an 
oscili:ltol' is :l u;;eful source of small , known . 
allliio-frcquc!ley \·oltage.'1, In measuring t he 
responsc of II lllpli licrs. fmn ... r~ l rm cn~. :I nd other 
alldi" I'quipmcnl, stu,1I :t z.;O\lrl'(' of knowli in­
Pllt ,·ult.age is ext remel .... \'a lwl hle. The l1) i('I"0-

voiLeI' CloUt [\11';0 be u.-;cd 1.0 measure olher small 
volMgcs by substituti on methods. 

DESCRIPTION: T his in1;trument con :-; i .'~t ..'\, es­
sent.ially, of a con:;tun t. impedance all cnU:ltor 
ami :l volt meter by I1lCali1i of which the iU]l1l1 

to the a tt enuatol' j;; standal'd b:cd . ,'\ j';\\' itch 
control" t he out put nJ\tav;c in d(l(::ule ,.:tep> 
wbih' a ll illtl idtlunlly \':il ihl'nlt'ri dill l pl'tI\'idc~ 
cont inuous con trol on:r (':leh decade. 

FEATURES: +-- An excellell t frequency eha1':l('­
Lcril-;t i(· . l'Xl'en<iing from \'f'r:,>, low frcqlltllwi ('S 
LIp to 100,000 c."d(''S, is ~Ivai l [\ hl () ill this 
in:st.!'IIllHlnL. 
+- 1';xcclle nL aecuracy is obl.lin a.b le for ab."O­
lute \'oH a jl:e leyels :lH well :1.-; fo r \-olt :ll-'e 
rat ios, which are a ll t hat arc needed in gain 
01' 10.:1:) measurement s. 
+- Decibel scales. in addit ion to the \'o\t.agl' 
c;tlih ra tion of t he meter :lTld mu ltipliers. :U'(' 

prodded . The."C SCltlCS m:tke ir po . .;..;ihlc 10 

oh tai n \'cl:d i\'e !'(jliponsc cha raetcrisi ir:s In 

del· illl·ls wit ll tlt lt. l:a ll:l lla t.ions. 

SPECIFICATIONS 

Output Voltage Ranile: I'rulIl 0.1 mi('ro"olt to 1.0 "olt .,,,.m ,·in·lIil. ",!,('n th(l in\lu t volt:u,!c i.i.oet to I h" i:1I'lIId­
"r,Ii ~<>d refere"<"e ,·:du .... 
Accu racy: For oj),,:,,-clreuil ouq)m "ollagto;; th(l ... ulibm­
li .. u i. "("'ur'H(" within ±(:l'i , + 0.(. micro\'(,Ii.) for out.­
I'UI .'oellin&e." 9.bo\'!.· 1 mh.,..o\·olt IUlll lor ,,11 Ir~~ndes 
1 ... I .... o'(>n 20 <Iud :!'n.flOU l'p'll"'. For hhther fre'lucn("itl..~ till 
10 14Ml ke lite calilt .. ".ioll i ~ : ... ("ur"lI.' within ±.-.r;. for 
"lIqll1~ :ot'tti"lP' ,,1,0()\'~ 100 t"i,.r"I\'{,II~. Thc;;c ~llI'''''ifi'',,­
li')1I . :'1'1'1.,' 0,,1.1' ",hl'r<' wll,· ... I<lr'" :U"llel"I'('r,,(ur!> errl,)rs 
;Ire u(;t;lit;iltk· (""''' h;:.!<,w). 

I " ,·"I,·"la Ti n~ r:lt.i();l of vlIliInt "ol(a~"'~, "t " g i"oll 
fr()(tu/)n",.,·. tlw :IC" lI r:"'3" of au)' 11;1'",,, rcadin.: elln h;:o <'011-
~i(li'r,,..1 IV 1)13 wilhi" ±(:.l', + u.b ,,,; (·rOl'oIU. ~'t frc­
'1, u!tl(" ie~ III' to H.IIJ.OUII 1·),·1" .... Al tI, .. hil1:h('r f'l'que " ('!e" 
thi. :"'~lIm('~' "1>1,li ... onl ... !I( 11~,·,·I, "11,,,'" ]00 ,ui' · r",·"h~. 

T hl' ,uj"r<)"oh!!r (":'" 1>(' u ..... 1 OJ" \1.., if '''' l'!uert",1 ttll'tl'T 
i", lI""d ur if the i"l"r",,] ,,,,,t!'r h"~ l\':...·n ,·"lihral .... 1 fOT d e. 
Ou t put Impedance: The nlltllllt i"lllofod"nce i~ :11)j)To"i. 
"",I("h' 00lJ nh"'l!" and i. 1'<.""I"lOt "'itlt j;fl!.IitH!. " 'ilhin 
.1..:>' ;'. T loi .' imp'l<i:m<:(' j .. "lIlIi'·IChtl.,· luw >J.) that nu 
""Tn"'liot) .. II th .. <.Mil lJut ,·"h:H(o" i~ 'Ie'·..,,;,;:.r)" fOf" load 
ionpl.\:In,·(..,", ,,1' thc " n l"r nf IUO.OOU 01"". "",1 ~rc"l ... r. 
I l'I put Impedance: ,·\llJ,ruxil'llltel.1' t)4M) nh"h. 8110,\:lU. 
(i"lk iHllcIJC"dt'lI( of out.put !It'ittinl1: 011 ~11 hut.!.!.'" i.igilMt 
",uJ;h,licr po,ilion. 
Waveform Error: T he :' \1("lIwr.\· I)r Iho mirrol'oher !l~ 
:' c:.lil,n.lcd aTlem!(l\OT or I'ult,u.l' dil'i . ler i~ imiepen<i .... u t 
Itf """v"Iurm. T he "b:wlllIC '1'·ClIrr.(·.,· of the OutPUI v .. lwllu 
4·nti ], r9.lioll d~IJC"ds 0" Ih!' rhnr!\tll'ri."ti'·~ of II,e in l)ut 
,·oj.j.tCr."side r .... ·tili ... r ,'olune ler. whit-h I", ~ <I small "',,,'Il-
f"ru. {'rTN I.hnt d .... .tClld~ in turn 0" bOIl, Ihe ph,,~ (tilt! 
1101' m':lj!nilude of h" .. "o"ic. l,rl' .• ('1,~ in Lhe in llu t . T hill! 

546-C Audio- Frequency Microvolter · 
·1I ~tI. U. :i. \":>.\. orr 

enor in Ihn "oltmeter ran. in ~lIcr"J. I'tP. nel!lert .. .,J wh .... " 
I II" ,oil'r(,vulu"r i~ u"" ... 1 w;lh onliu:.r.,· h, oor: , wr.'· <>.;<',1, 
hl1,,..,. T he t<!<:Iilicf-t.1'pe ,·"llmPlrr it..:,11 i"lro.l'''_"e~ $"'~ 
tiiil!lOrlion ' 1IIIe» t he ""liTre inll~l:ln("(" j" "pry 10 ... . Wit h 
" BOO·uhm "",,UfC<'! t he Ji~lOrtiuli imrO<.hlc('(1 i~ "huut o.:!'.c. 
T emperature Error! T he : .. ·cllr" .... \· <>f lhe <.':llib':Olio" i.~ 
imlrp,>wlrnt 01 lemlJoer:Olurp when Ihe Uli r ro" (~'l'r b IIoNI 
U~ .:1Il ntll'cnmllor or \,<llt:l~e di,·itler. 'I'hfi "h"")I ,,le ""1'11-
. <1".1' b ,dferled ~li~htl.\, h." t~tU)'Ier.Hure he,·:m . .;c vf d,,"1)~1' 
in 11." "(}It,u('tcr ('h:tt"rlcri.!ic~. The nC<'e~'i:.r)· "')rr('<: l i"lI 
for 1I '"'!)l'r''!Url''' ft n,,, ti.5~ 10 ~l;j~ F;, hr<!nhl';~ is fu,,,i.,,;,,,1 
"'i,l, II'e inSI ru,,,,,nl. '1'1,,, ('tT~ct~ of lau,lidi( .\· :"'e "eglj..dhl~ . 

Power Sou rce: '1'1,1' drivinll ').,,·i1lrllor ItIU"l he '.·"I >!,hle 01 
lutni.hit,,:: "hOlLL :.l .:2 ".,lt~ -:"'r'",,, t~1O QillIlJl. or ahuut S 
",illi"·"lh1. 
Term ioals: J ftck-t.Op hinding I)()$a l\r~ mountro "" 
~l:l",1:.rd Vi-i nch i>1)."l.I·;m;. 
Mount ing : The in.<lrUnlt'nl i;< .nollnll'<l on 9.11 :'I lumin\lilI 
I'llnel ill I' ~hielded w"ltml (,:'Ibinol. 
Dime ll$iol'l s : ( [..;olt!;th ) 10 l: (width) 7 :t (height ) ti 's 
ind.""" on·t-al!. 
Net Weight: (',I~ pl)'I"d ~. 

C",l(- Word I 'rid' 

CROWN $ 125.00 
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METERS 

TYPE lS01-A LIGHT METER 
USES: The Ceneral Hadio Light. i'\'l{)tcr i8 a 
pho(oJ,.!;l':lphic exposure mNN for usc primari ly 
\\' i!!1 electric nash Inrnps of the xenon type, 
commonl}, called "~pced lighls" 01' "st robe 
li~h l s." I L is Pill'licu1:\l'ly useful in the pro­
fc,;."ional stud io for e .... pol';UI'C determinat.ions 
wi t,1I Kodachrome and other color films. T hi,,; 
meIer makes possible in high-speed flash 
phuiol!l'aphy lhe snme aC(\ lll'~ltc (;X))O>;llI'C 

.st :U1darclizll.t ion tll:lt the comim tous light 
CXP0f<UrC meter gives for ordiumy phoLog­
rapb~' . 

Tile meler measures the ligh t incident on 
tbe .suuject and indic:t tcs correct camera 
:lpcrlun: rol' :wemge i;uhjct'l .,-;. III addiLion, 
:111 auxiliary prohe is !ll'aibblc, \\'hich a ttaches 
w rile ground glas.~ of the C~lmel':l by means of 
1)\l li! iull I:U pS, so !it,ll l,he light, ~cHl:\lly n.mlih­
ing tlw film c:m be measured. t.hU:-i :dlu\\'ing 
for ~ \I\'b indclcrmin:ue ftl('tol'1'l as len;,; lIh~()J'p­
tiou. helloll's e~lcnsi()n. ct./:. For this I.rP( ~ o[ 
Illca::lUl'ement. :l. white card is llsed ali a sbnd-
1m] subj ett .. ' )Jo ('alil.nttioll is supplied for 
mc:u'I1n;Jncnt.s wil h I he probe , but, :'t few test 
sh Ols will give suffi cient da ta. for t he I1scr to 
determine his o\\'n cnlihratioll. 

Thi s li~hL mete r can he wmd La make 
routine cl;eckiS 011 tl LU c;olldit,ioll of electri c 
flu:-;h hulbs, t(J measure the outpu t of I) ligh~ 
SOlln.:C, and to determine the eHectivcnc8S of 
rcflect ors. 

DESCRIPTION: The elements of t.he ligh t meter 
arc a light aUenU:ll,Or, :1 vacuum piJototube, 
!in integraling capfl c it,or , and it \raeUllm-t.ube 
\'oltmcter. Ligll\ [tchnitt()d hy the attCl1uat.ur 
:;Irikcti t.he photocell , ca\lsing current to flow 
throll;.\"h it. This CUtTCIlI. charges lhe cllpacitor, 
and thc volktgc aCrOss the capacit.or is pro­
portional to t he intcgml of light with l'e:;pect 

to timt:. T his n)ltag;~ is itldicated by the 
vacuum-lube vollmeter, whose rC:lding is :1 

measure of the tOl:llligh t emit.ted by t.hc flash 
tube. 

The lig;ht :~ttenlIHtor con:;ishi of t,wo 
Pol:-troid discs, one of which en!) be rotat.ed 
9001 with respect to l ite olhcl·. T he at-\(,Tllla t.O!' 
has \,\\'0 scale,.;, oue u propunionai scale, the 
0 \ her a "ca lc of ( mllnht~ l's. 

The meter sc;~ l c rea ds in lumen-seco nds per 
sqwll'c foot. (foot.-clindie-seeonds), fmd h:)s [l 

fuJi-seale r:lIlg;e of 200. TJw ."('all: is direct 
reading wlien the light, aticiluaLOr i" .s(~t a t 
1 (,f':t.5 ). A figure of lOU lumen-,;ccollcb per 
Sq U;H C foot itl ,{ a.G is lak e n itS normal cx­
po;;urc for profession:)'1 I\:odachromc with 
llvcrage suhject.;;. 

FEATURES: ~ Port:nble lind simple to opera te. 
~ Apertu re can he remi dirct.:t ly from :1~tcnua­
tor seale. 
~ \ride r~lngc of light intensit.ies can be 
lllea sul'ed. 
~ BOI b ligh t incident on t he subject and re­
fl ected ligb\, reaching the camera ground glflsi) 
ca ll he meaSlll'l,'t1. 

SPECIFICATIONS 
Light Range: A li~ht n,ngc of (H : I (:"'11 be m~"~nr(',1 "t 
,,,id-,cillc dcH"{,linn. (:o rrcspondin~ to tOO II) U4(~) hUlIC"­
... ·.,: ... ",d ~ i,.,r ~' I\I :lr(' foot ( fU(' L-<.:"" d"-~,t·l),,ds ) . T ho;: 
CXlrt'm,! rC!llbhl c '''IlI:'' i~ :,huUI 50 HI 12,SOO luonc"­
.. ~,·""d s pt'r ~Il U iL'C fout. 
Attenuator Range: / , a . .':i 10 / 2:! cO"r('~l!onding to I< 

nUll,:e <:>r 1 l() I;.] on 11,eprop.,rlion,,1 ~""Ie. 
Tube$; 0"" II C .... ll';j~) :lnd one HC'A IIA. 
Batteries; One Burge",~ :!F. t h ree Hl1 rgc~~ XX:;IOI';. 
Cali bration: l\leu' r is st: ,,,dutlizt,,J !\ ~ 1),,., f[u'lory in 
ICrm_~ of " caliumtt .. ] xenon nn~l,t.\lbe nper:Hec! frolll :I 

knl)wn c"l)!\citor :It i' '~pe<,ili",1 ,-olt"l!'I .. \ diffu~ , o" di~c 
:<110.1 :lvcrlure is illlli\'irlu:lll.I' filled 10 each meter to ~l iU,d­
Mdiz" the rt'""lilll!. 
Spectral Chara-cteristics: Th(l Ilho totul>c h:ls m<lxi_ 

1501 - A 
1501-Pl 

'lud",\i"" I" • .J ,'''' \ Tax. 
I 

Light Me ter . 
Probe 

1' .\TENT- "·OT1('£. :;':c :>.'"Ie t;. 1'''1'; ' "'. 

IIlU'" ~""sit ;vity in th" hlu,,-:;rl'"'' port;on of t-he \';~ihle 
~p('<.:ln!,n. 

Response Speed: For rel i"h!n rc.~" It ~ lloe 11:..; 10 ~ho\L I" 
be 1 :m.oou second (50 mil',·o<eem ,d"j . Or "Ulr". ill 
duration . 
Accesso r ies Supplied: TlI!'~'S, h:1 Lter;I,$. dilTutiton tij,,,. 
plu \: for 11",,10 ~y " d,rn";zi,, >; ,·i,·,·,!il . 
Other Accessories Available: :\ proll<! for li,,;ht mea,.... 
uremcllt ~ :l t the ""ulen' o:rouud glass i" ""ailt.hle Ht ex tr" 
cost. ;o; C(l pril'" 1i ~L lJdllw. 
Mounting: Wi,lnm ('nhinet wi t h hin~"d COV(lr. BiI~o 01 
""binet carrie_> :I tdpod i>()/·\':et . 
Di m e nsions: ( \\' idlill , ., (1I"'l:h (.) liY:l x (lcugth) 11 
i,wloe,,,. o l'er-:lH. 
Net WeiQht: "~ I,,, .ml],,, 

. . . ... . I 
. . .. . 

COCOA 
OANDY 

$220.00* 
26.00* 
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METERS 

TYPE 1500-B COUNTING-RATE METER 
USES: Tilt: COU])! iug- Ibl!' ). ICh' I' \\"it.1i its 
C \·igpr-.\hlPlicr couu wr is :1 (!f)lllpkIC instru­
men I for Jneasul"inv; till' rate of random nulia­
tiOlI.:; frnm r:,dio-al'ti\'p materials. As sllt'h, 
it is :I hasic 1001 in nuclellf ph.\'sie.-:. wltere 
applicntioll::; 'IIY' dc\'ciopinj! rap idly in m;\ny 
~'i(' lllific ant i industrial fieldil. 

Two fam ilial' applications are t.he quanti­
I:di"e mC;l-"'urcment of mdiu-:lctin' matcl'ia ls 
in lio:;pilai;<, and co!o;mif' 1":1,\' rC:iC:U"t'h. A mo-'>t 
promising field is in l'OlLj UI1('\ ion wit h radio­
;1(:\ i\'c isOIO])I::;. sen·nil ltundn'l,.l of which m'e 
now \)('ing pr(xl ll('('d in I't'btin'l,v large qUlIII­
lilies. The radi o-lIl'li\'ilY of :<l!th j"'oiopf's 
pw\'idcf; : ~ 11':\('('1' hy mC:)I1S of which thf'!ir 
('()uniC in l'ilCmical jnd ph .... "ii·al P!'C)CC.'iSf':S can 
1,(' foll(l\\'t'(l \\'ilh tilt" I·ull lllel'. The present 
:q>pli,·:lt ions of Lhi:-: if'i'huiqllC include prob­
h'm:; in 1l\('(lil·il\l'. ch('mi:st r ..... ~etllog.". rnClal­
lurg," and :lgril·ul1ure. Bj"iea l1.\' I~ laboratory 
mC:l:-:l lrClllcnl dC"ice, I'lIlh('r 111:111 :l. l)IIIT('V 
in:;lrllIl'1cnt. tlli ... m('ler i.~ parli(:ul:H'I .... 1I"d'lil 
when' it. ;:-: deiiir:lhk to h:I\'c :t p<,rmnlll'llL 
!;mphica l rCCIJrd of ('hi\ n ~c~ in )':He o n ' !' a 
con:-:.;riprahl(' pcri(ld of time, since It pCIl !'c­

('ordl'r. "'nl'h :1$ thl' I:;"tcdinc An:.ws :)-milli­
ampere model. e:1Il he opel'all ... '(1 directly (rom 
1111' CIIIIU I ing-I':lIC-lllctcl' 0111 put, ,\ ("(lilt inuQus 
\';:<lI1l1 indic:llion of ratf' is :11,,0 prodded on a 
,,: 1111'1 meier ,,0 11t:1I ,hi' illl';trlUllCllt can be 
atl:lpl('d to a gre:l1 m .Ui," Il1C:I.~III·l' IIlCtlt 1'1'01)­
lems, 'I'll", :lch':lIIlnl!l' of t ill' cOlllltinv;-rale 
IIwlN OYer til(' ;;1':lli ll~-cil'("lIit meLhod of rate 
de\l'\'B)i nMion lies in iloS lIhili L," to iudicate 

If il'u'fIy nul, unly Lho ral.e. but. ch:lIlgcs ill t ill.' 
I'a te lIi'i \l'dl. 

DE SCRIPTION: TIll: (:ouIl Li ng~mlc melcr con­
siSlS of :l prolX' cOIlLnilling :t qllcndli ll )! pre­
umplilkl' a nd :1 socket in \\'hich t ill' ('(}ur,tC'r 
Lube b normally mOllltt('11. :~ $t'I'Wlt! :lmplif it'r, 
a. circll iL which StHlld:l11liwA tlul ;;iJ:11)(' of Illc 
pulsc.s without :llTcl'tillg their !lumber. :1 fre­
qnOIlCY mea;;urinv; drcuiL w1\O:;0 r(>,;;p011:"O i$ 
propoZ'l10uul tu t lte pulse (or coullt) mlc :llld 
a. meie r which is ca iibnllC(1 direct)" ill \'Ol1lltii 
pCI' llIinllte, This raw may ;ll.-;o 1)0 t'I' ('on)l'd 
iiimuit:l.llColI.sly on a pen /l nt! ink I'ci'onlC'I', 
Five I'a nv;<,s a l'e pl'oddCt I. and illc to1al r:IlI~C 
of indicat iun is fmm ;j to 20,()O{) cuunts P('I' 
m inute, The intern:d power :supply systcm 
operat,('s from t,he :1-1: line, :lIld :lderlll:lle 
voitav;p regulation is pro\'idcd, 

FEATURES: . The p:III1·1 nll'ter is direct I'c:\d­
ing ill l'ulLnls pCI' minlll(> rot' (Iff r:1I1)!e~. 
• COILil Linl! :lC('lInu'y not :dTeclcd h." ± 10 pt·/, 
cent Iilll: \'Olt:1P;1' ('hangos. 
+ Tl wt'(l :Ire rom response :-;pt:(·ds for much 
gl'c:l t OJ' fl e:-.::i bilil.:" in applij':II illll, 
• Cuu nt er c'in'uil \'olta~e is t'alilmll cd :lIld 
oont inuOlI:;l", adju:;;b hlC', 
~ The IHltput i ... atil'(lual.c for OIlC'l':lling a 5 
m:l pcn rCI'ordcr :;uch as the E:;tcdill( .. ~"\ngus 
\ lotl,,1 .-\ \\' ltCl'urdcr, 
• Both the hiJ,!;h- and luw9 \,ull:\gc power 811p­
plil'~ arc !'It:lhilizl-'(1. 
+ ,\n intcrn.1i calibra t iol1 dlt'ck and adjust~ 
mcnL nrc prm'idf...'d 011 the panel. 
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.. :\ louLispc:lkel' on the pa nel. wit h '-olulllc 
control. op<'r;Lles us:tn ,tII!';!l mon;wt'. 
.. A Lank ein'uit shun t. aids in spcedillV; up 
mCI ('r ct.a ngcs. 

METERS 

+- A qUl1Iwhing preamplifier. dCi<:igllCtI for 
grcat. ud:lptahilil.\· _ is supplied_ 
+- High inpul ;-;cn;-;;t.h·ity permit:; the UiSC of:1 
long cable to the counter t.ube. 

SPECIFICATIONS 
Range: Fu1l-«::,lc .-alUM o{ 200. 000. 2UOO. r.ooo :tnd 
.00.000 euunt~ l>"r :IIIUUU: OIfC W •• wi.t.;d. The mi"illlllll i 
rllll! I II:\~ \:,1[1 I;e read on Ihc meier 1'<''']0 ill I) t."OUlHl! per 
lll inlLle. 
Accuracy: The in~lrulJUml. h:\$ 1:>o...,\:11 cnlihr;\IOO \\,j~h n 
(rnemlUr of ('OllIOIU>' ';P""~'(] I'ul:«-,. 10 yidd nn accuracy 
of ::;~. ; uf full .-r"le on "Il rull~eS. 

T he rCw\l'inl: I i,,,,) of lite in~trtlmenL ill ;uJequn te fQr 
mn. I"", "Ullnl" UtI 10 :m.i)OO p .. ·r .uillllle. 
Preampl ifier: The '1'1'1'1; \,:'()O-l'lu i're:lu\pliliL·r i .. " 
to;Uld-t1rohe de.,illll at the cud of ,,(j...(oOL e"IJIll. I t i~ rillL ... I 
with" !1-2t1 Ihr,'"d (01' ,,,(Juntim: nIl " """,er" I.rit..-~I ... r 
on II" .. 1'1"1; l.iIK)_!'11 :\[011111. The " r"au'l,lifi". <.'ir",u!l , 
IlI'rl"it~ II'e ""'-' uf eilll ... r ''''If .... ,lIe'',·I,('(j I'"~ \!)(t~rll"I1 .I · 
'lll~II"I,,'tl "vlI"I~'r whe,. TIo(' pr ... ,u"plih". b de~ig,,~'(1 
I'ri"",rll.l' f .... r 11 .«' ,..ilh ~-Jlill 1,,,,_ .... 1 "nU"1('r tlll""$; to ... w_ 
"'·,·r. ["I [ .. I:q,wr i~ ~lIl>lllioo to I~r",it Lhc u,;c of (lny 
'~"'''I'·r- ,,,I)(' ~":~ i~n. 
Re5ponse: T h('r(' lire four r(;.",,o,,..;t;l .il>eetbs twnibhle. 
"Inr l iull. :'1 " hn"t 0"1.' »ccvlld :It ,III rat...-s ,,,,lI ,:o'·I·ri"g :1 
IIllet:d ~1)f''''lrutn (If on:r IIJII \(> vn£', The flc ttwl v" lul!!O :.re 
ft l:!O:1 {liur lion of 11.1.' l·"u"ti"", 'nH'. 
Counter Circu it Voltage: T he '-Oh"IH! "lll lli,~ 1 W Ihe 
,-ottnu'r d .. ·llit i~ ''Qtl1i''''')lI~I> ["Ijll~lal~e from ·100 10 
:!(IOIl \·olt., T h,-, \''ILueQf III<' ,,011:11l'· i~ r .... :td from an ,·iJ;l,t­
,I'».ili"" ~ .,.il .. h 'I",j " <,>.libnLled dbl "'hieh ,·,.)\'er~ Ih .. 
:!Oll-,·" It inl ... n·,,{ t.fol'n~" .i" ·i,,·t. ]:I')inl-". A "H:""~ i ~ pr, .. 
,;,h ... l for ._t""t.brdizilLl/. tl ... \·ull"l/:c.w thnt the :wcnr;,,:), 
of I h", n ,lt tl:.."-- n:o:"linR<!;.$ within ±;[,('(, of tIll" n"'lIn l I'nlu\:. 
Thl' I .... "'.,. »U"IJI ... i" well I'('I/.Ublen ;.0 t"n~ liull-\·oltlUl:1l 
BUMII:lt i(Jnll do nOL ClIu..«e cI",nt!{'!< in tht') high-"olt,,~o 

tUlllJly . 
Couoter Tu be: ~o L"Omlter tube i;s. ~UPIJ]iCI I witlt the 
i"~tnmlcllt but ~elf-q"<'I".binlj: ltcla-l!nU",,,, nti.·" .... r.,l­
"i",lo,,' G .. i:..'Cr- "'lIdl~'r I'l)lIl1 tor 1III)I>oj "ru anlil:thlc n • ., 
~h"wn in the p.1"c li~ 1 III:l(1w. Th~ d,m~it.l· r.f Iltc "';..,11 
"ill' low 0<1 the Tn'l: \.itMI_I'.' i~ bel.wee" :{ ,-mol ·1 ",illi_ 
I!''''''~ I~'r ~'I'UUV ..,cutimci cr. i"'r IIS..- wit.l, rclali,·(-t)' hh:h-

T/I/" 

elluJQ' eftlitler~ . Th", wi"dow of tI", T n·o: I:",U()-I'.') i" 
thint,,,r ( Ie. .... I""" :! millkr:"". I)('r "'I"'lr'! l'i.'"lin,cIC!cr l 
f()T gr<:u lc r etli,·iell .... ' · ill del('!,:ti"o:: low .... ne .. ey e",itle"" 
$lwh 1\:> citroon 14 :wd ~uJl>hur a.:;. BOlio tnJCS hl\\·e ·I-I,in 
b."\...e&. 
Output: The OUlL)ut of the lri!l.\:cr circuit is :\\'''il:.lole :,~ 

term;""I" '" the re:.r of tho in._lru'u .... "1. The -lOll- I .• J 2000-
\'011 "''''I"I,lc hh!;!I-\'oll"~(' ,;uPI)I.,' i~ ,tiM! " ' ·:lil "hl .. It!. t_I'e 
reu. of 110(- iU.<trlIlUenl .. 
Racord e r: ,\ 1"!lId jlu·k i" l,rm'idcd for c:unn('!,:ti"Id:" ';"III:L 
rN'nrder into \.10" ,,, ... ler "ir,·uit, 
Aural Monitor: ,\ ~I"IIU 10U(1 ~1 )(!,\ k "r is 'nounted on lit" 
ImtH·1 fnr usc :\~ :ill "Imol ItlVlliHII-' .\ eo,, 'rol , wilh un off 
1)I)~il.i()n. i~ v~o,.jded ror "'ljll~liH~ the volume. 
Power Supply; 105 lO I:"!':; '·OllS. oUto Ij() e."t:le.~. By ;l 

;!j"' vle d"LItl(C, ill C(),,, ,ct:tilms 011 the power u"lts forltwr, 
:\ :!Iu- ( .... ;!W_I'olllih(! e:u' be u.<ed, 
Power Inpu t: W "'''1I .~ . 
Accessories Supplied: I'lug for (."Ommcting r/'{'l)r<Il"r. 
(.·t)\lut\'r.tul!l' :"I:II'LOr. linc e'JII IH"'Wr L ..... r'l. ,til t.! ~p"re f,, __ ,'''' 
Accessories Requ ired : :\ l .... UI'ter t ul~ '''U~I he 'lhl"iu\,,1 
;«'p:lm l ... \.1· ("''C l'rk .. ' li ~ 1 1,...1"". ). 
Other Accessories Availabl e : l'rvl)(> .\Iv!ln t ing SI:lIIJ 
(.iO."C l,hOl o ). 

Vacuum Tubes : 3-li".17 2-UJ5 
I - r.\{:, I- \;(.;f, 
1-1O:\'-, .. \.:T :"!-~If'1 
1- :!X:!-.\ '! - \1(';:\ 
I - il·.;n; I-tHUG 

1 - :!J •. \G-I 
All :lore >!npl,lk·d. 

Moun ting: The ilt~lrll", .... "t i~ ~hi"'I""'[ will, e nd f.tlu,,· >! 
for t.:LI,! ... I"VII"lill.l£. Fo r rel".,·-rw·k "'OIulli".:. ~i", ,,ly 
r""'(>I'e tit" ,·,,,1 (nu nc",. 

Oimentlons: I':lud. (leltj!lh) HI ~ ( h"igh~) I'l' :r i ""he~; 
de,,,h loehimll,,,w·l. I:{ i, ... h ... <. 

Net Weight; as' ~ 11011" '1.<. 
I' rit:{J 

· 1500-B 
1500-P4 
1500-P5 
1500-Pll 

Counting-Rate Mete r . . ...... . . WOI(l!\' $540.00 
40.00 
50.00 
12.50 

Beta-Gamma-Ray Counter Tubet . 
Beta-Gamma-Ray Counter Tubet . 
Probe Mounting Stand 

t s..:. C,,,,,,le' Tube i ll .p<:dfi~utill"'" "hove. 

( :"'1.1, .. . ,,1 n.~.."., 1 of re"p(lu:«e 
r''''..,· (Of TII·O: 1.;,'1" .. 1} ("IllUlI ­
ju.:-HnT(! )IN,', '0 hack::ruund 
:t",1 to :. rn ,lio-:wliq:: 1<:\"'l'le 
1)l1""in!! Ihcl'()Ulltl!f It:he.l'IllP.{lIl 
:\'0. I c:it"e!1 Ihe mo..t n"cur;L te 
b:u:: k::rouml iu.li .. ",i"". "hile 
~ 1)t..'\: , 1 ;'\0. I c;i'.C!' '''e ",....,.1 I>r()­
u~",,~1 rl"<IN 'he ,n the ,wi-

d,·" .,n l.. ,· {,'''" II,,, ~"''' l'l .. . 

\ 
\ 

won It YLOlllt \' 

\\"onUYLOC.\ I .. 

WOHHY~i'r,\:\,D 
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RADIO STATION MONITORS 
lI;ulio Ir:m!miUill.lt: l!t:ll ioll~ CII~":l~e<..1 in v:lriou~ 

hI"lXl.I,-:\,.,il1j: ,..,n -j,'N' :In' n,. .. luirKI hv rt.1l:ubtions of 
lilt, F(~ rcral CommUl\icuri{Jn~ ('OIlIlU1,'Aon to 11>:'1: 
m'1I1il •• ri l,g ""luil)IH"111 111;,1 "i\,f'~ <-~>l llinliflU! ill,lic:l. 
lion ...... r Ihr: fr<:<IIlClll'\' ,,,Ill tho mn,lulatirm level " f 111(· 
"'lllill.~ 1 ~ i~II:,I. 1'1,,· ( ;"lIl!fal Ila,lio (;Ol11p:.ll.\' \\':\8 Ihe 
pimH'1'I' in dCI'l, lopin!l" ll lC'ISurinl: ill.s1!·UlllCIH~ ror 
hro:\(k:,;; lill': ~1:\li"n:'. }",ving supplied spcc bli1.(''(1 
frec.lucm',\' nW:l~u ri1Il':: '-'( 111 1111111)111 ,,~ (':lr})' a>:' I!lz.t :ll\d 
moilul:.Ijf)l) II Wa"lIri,,1o! ,,,,Uil)mcnt in 1\)31. I ~HI·r. 

whell ,,1;'I1iol1 moniton! were 1i!">'1 1"("luin..~ 1 hy tI .. • FCC. 
autoltlllli,', ('u lllilllL"U~[\' iw lil-;Ltin!l" il1dlrumcnts were 
1Il~\d c :L\';Libhl,· hy (iC1Wr:ol ltadiu. 

F.equ.ncy Mon;!o • ., T h., fu,wliou of Ihe fn!C[ut:uc.v 
'''Quilol' i ~ to) illl1i.·"I(· 1 he d •. ",i:ll ion of t I,,· 1 r"II~'llit tc ,. 
frc'IIIf'lln' from 11;0 : . ~~i)l:'H'd ,·h:llllu·1. FUlld:llll('ntllll.,·. 
il consi",,,, fir :1 fn.~ IIU'm·y ,.1: lIubrfi ,111.1 :. rnl~II'~ 
of iu.II,·"rillll I I,,· .l iIT'·l1.:lItt I.I'!IIH·U I h e tr'lll;<milt.·r 
fn.'( IUI·U,·y :u tl i lhat of .he ~1:'!1<I,.nl. F,'r '~)lIn'n lf""'(' 
in .m:,,~ul'inJ: 11.1' ,lilTc .... ·n' .. · rrcl llU.: n~.v. tire fn'(lu"l1 c~' 
oi Ihe ~t:Olld:u.1 l.~ Il"ually "rr.<<:1 rrom Ihal ' If 110" 
a.;:;;ie'l l,"J ,·I".nn..!. T h.· d""i:ol il/n irrdi"aWI' b ealih,.:, lefl 
din.~·lly ill ~~'e lc~ ("I' kill/".\,,·I,·s t olr <"I1 :U11I e!. 

Modula tlon Mon llO< ' 1'I·r,·CulaJ:I· IIlt'llJlllalioll fur .0\_:'\ 1 
Ir:m"millo'I'!f j" lUl·""IIn.:'I1 hy " s.'·~lcm in whidl Ih, · 
moo.lu lal(~1 ~iJ:II:.1 fro m II,,· 1r:1U~lI1itrcr i~ ~·1ifi(~ 1 in:l 
linc"r dio,J,· n .. ·t;lier lu jll'<J<hwI' :tII :1-(; "Olt"jotf' pro­
p. ,rli •• n:11 I .. tlH' i l1~I""I'Ull'l)U.~ ,·"h ... of Ih ll C1lrric l' 
"r\\'c!nl'" "hc! 11 ,I." 1·(.11:<;.;" 1 .... '1"11'1 i"II:1111) the:t v .... : ·,~,· 
,·a!Ti,·,· :1I11plit ud,· . Tire eITel·!;I"· r:Hia of Ilrll I'o ltaj.::(>~ 

I;; (·ont iml(lu"l.l· illdi,·"tll'1 h.I·:I \'"II I,'CII'r 11'110."-' ~(·:lIr· 
i ... c,t1ihr:tll~l in 11l000Iul:> l i.)U IIc rrenl ;I j::C .. \ limit drcuil 
I,; :11::0 intlud{,,1 II'hi,·1o 1I:I"h • ." " 1,,11<[1 WII<'1I,'I"'r Ihc 
modu "'l i(>I\ (',,('t.'I.~ I ~:t prf'lICll'rr' lilll"I IM'~III:lgc. 

StondCl.d B.oodcol' Band: F((r Il'e ~I:u"lard hro:,tlt;a ... t 
frt '.[ucnd('~. i. III 10 1,;.;0 ki!Ullydc~. IIIC '1" 1' 1'>' 11 8 1-.\ 
Fn:'lIll""'~' D Il I';"li"" .\lunil"r (JI:l~(' 157) :llul the 
T n..: 1\1:11 · .\ ;\ I 'H[ulat ioll .\I (Hlitol' (p :l!,;c ISfn are 

1t"'~ J. Th.,="I' i!\.l;lrurorcnl s, wlll.·h olW'r:lI c 011 t he I)nn 
ciplffl! oUllined tlhOl'llll1'f: (ull.\· t1escril)(l(1 (m tllc 1"'1t(';! 
i IIllit·"tco.l. 

F .M 8 ..... d cClSI, POI' V· .\I ~C'r\'i<-c . tire f l1.l\jIWIiI·.\' and 
moclulalioll monil'))'lI :lrc ,'ombi llll, 1 ill II ~in.:l " in. 
lI l1'lIImml. WI,il.· I'()rti o ,, ~ uf t!,1l ~1·;<1(·I1l.' II~L"<J :m' 

b:\$;(:;,I1.\· Il,c ~'"nc :ll' "'it II ,,·m m<)ni tori.lj.:, the ('in:uils 
:Ire L·t)U~i.l ... rllhl.\· Im,lll' 1·')IIlJllcx. I);HIII' 1<cl.;u u«· or th.: 
Irij:l rcr rl'l'(lllcn\'ic~ illl'oll·(.'I1 alllll'"r!ly lH·":tll:'<' <)f l ire 
~I rillj:i'nl i)f-,rforl11rUl(~ JtIIC<·i fi(·"li ",,~ Ilr:H F· .\I I1l1)n;' 
ilorll mUSI mt"CI. 1)1"'rHliu~ prindpl.,~ .. f Ihi .... 1II0llil0l' 
H re I I,orolll;hl.\· ,1('ll"ri l",,1 I, ll 1"1;:1' I ~Kl. 

Televi.ion: 'I'l l\' T1'I·~~ I Hs:i-T ·1\·I""i$ioll :::ttation 
:\ 10)11; '"'' ;~ "v:rilal,I,· ror 1IIr'"riI Ol'iUI! hlllh Il l<' :lUI1I1 
:1,,, 1 \'isuul 11'1111$111;111''''' iu tile Il'lc .. i,.;uII ~1:llio'" TIIi ~ 
.mlllitr>r. wh;,·I. ,',111 I,,· ~uJl[llil,, 1 fur IH)II, \··h·f :l IHI 
lI·h·f I·h:tIl IlCI.<. '~)lIgi$ll! of " Tn'~: II i tJ..,.\T F-:\I 
.\I'Jllilor, :t Tn" : 1171.,\ \·i~u:r I ·Tr"n~lI1i tt'·r F .... -
lIUl'III',\' .\I,,"i IM. M~ I :I Tn',: I Iii .. \'1' I'"n~I' Il''''T 
Il" "iai i01' :\JdCI·. Cmn lll"I" ~p.·dfi (·:I, i",,~ :rn,1 j)l'i,"e$ 
\\';11 IH' furnished Oil n:~'lIU·~ l. 

Hlsh.Frequency Broadco.t, Mu nici pal, ond Olhe. A·M 
S. rvlcu: F"I' .\ • .\\ -"C .. vi,~ ill d,t' J, ijoth.fn ~[IIt'II~Y 

r;II I\!C. Iht' T n ''': ll i a..11 Fn"<IUI·!l<·.\· :'\[(ulit.or ( /,:Ig.' 

I\J2) i" :I'·aibl.I", ",hil·l , <:1111 1,,· 1I !'t.~J witll the 1'1'1'1: 

Ilit).. .\ Fn:.~ III,·n.·y " ll'lcr (I':I!!I' 21·1) ,,~ :t dp\'ia tion 
inrli,·ulv r. 

Mob ile F·M Tron. m;Ue,,: For ,h isser\'i,·,·. FCC I'Cj;:U' 

I:.lioll" .I" ""I ""'1uin' "I ali"" !II(ll1it"r~, I'ul \I". "I""';' 
lin,1ion~ 1)11 "Ililicr fl~·' llIt'nc.'· alld fr''(l ull lIl'Y ,k'\'iation 
ma\.:.· "I'I"~'-';:lry lI ... il' 11'cIIIlCIII fIlf':I,,,,rI'III"1I1 'llid "d. 
jIlHIU(,:III. Equipnwrll rU(.'()lllIn.·"d''f1 for IlI i$ i 'U"IJoU..<oe 
'''OIU;:i ''l~ of tI,., Tn'~: 11 11)...\ Inlt' rt 'f)[alillg Frt.~ l ut'ne;.· 
I'I:<Ild,lnl :111<1 Ihe TI'l'~: (21).. :\ VI' Tn.: 1)21).. .\ HeIer· 
OIlyn/' Fn.'I I''' ·IH'.v \1"1(" .... hi.·I, arc .1 .. ·,...·ril. ... ,,, J ill the 
FI~~ IUCIH'Y :\ 1{'Mun 'm<:JI!S SIll'liolt ur thia ""t a log, ot1 

j):I1,, '~208. 210.l< lId 212. 

OTHER BROADCASTING STATION MEASUREMENTS 

Oi"OI'I;On , T ite F(;(' ""1:tl1<brd~ .. f (iOt,,1 EI ,;::illL'I'riU).:. 

l'r, ... li,'\· ~ IH ~·ir.\· 1It:t~im\l1ll l >cr" ,i ,,~i l ) I.) r .... n'CIl Illl::ll of 
di~torli"u fflr ""ri(>\1~ h\'()" ' ''':t ~1 "'·rI·i,·,·~. 1'1,,· ]'\' 1" ; 

\!l:32·.\ Di~lorlj'''1 :llll l .\Ol.<\: :'\1<-1('1' ( P:I ~C !.jH) ;.ml 
Ih.., Tyl'~; 1301·.\ LoI'\\' Di~1 orl i"" / )~"il l:<I'''' (I':'j:!! I 16) 
:ore . 1.·sig11(~ I I" IIlC:l:Surc 1 r:"'.~lllil ler .li:;clo .. liol1. :IS wdl 
:t~ I::.rricr lI"i,..·. r:lpidl.\' ,,,,t! :l. ... ·ur.nd.'·. Ti ll' f)i~to ... 
11011 :i ll, 1 :\, ,,i1l(' ;\h:lI·r Olll'r.IIC'; frum thc Out 1'111 U( 
dlilcr Ilw T n'.: Il);H·.\ \l1.)(11I1" l i"lI :'\[(milur or IIII' 
T n'.: 1170.. .\ (tlr .\1' 1 1'-.\1 .\I'>11ilOI·. The tL'l!t tull(: i$ 
~" l'I'1i L~ 1 by I In! '>;!cill"lor. 

A·M Nol •• In F.M Tron.mitte,., :\ 1':001l'cnit,:uL sdf· 
(;ulihl'(lt;IIJ.: .\ •• \\ !)C!L-<:\{)I', II ... Tn" 1932·1'1 (~ 
p:1j::c !til l ,·,111 be u!K. ... 1 witll tI l.' J)i~to" lioll :tml Xoi>!\: 
;\ l e1cr 1(. nlC:I$UI'C .\·:\1 lIoi",· 1,,\'.·1 ill 1'·;\1 Ir,,",," 
millcri!. 

Anllnnot, Lin .. , Elc ., T he G.·,,,,mi H,,<iio Cornpllny 
m'UIUr:l/'tIlI'C~ !1II ('"'c,,~h''' lim· ,,( hri d!!.>.~ alll i "liter 
inrl,, ~lal1c{.~ml'r'~II";IIJ: \:(!'lil"Ullnl .<lIil "l,l ... (',r t1 ~~ 
Ir'rtllillill~ tloe iU11H.. .. I:tIl,·(· Ilf :lIIlcrru,. ~. lill f'S . lind jJh:I~. 
ing and mald,i.,,: n /~ Iwurk~. ~'or ":tri<ll1 ~ fn:'IUI:nty 
I.:Il"\~' lhe ill ll",,, iujot in~'rllll"'U1~ al'(' re" ollll1lendcJ : 

.'iO \.:,' -05 .\". 

11K) \.: .;-Ij() .\1(: 

1II- U;5 .\1,· 

50 .\1.;- 1500 " It) 

P f/I}t 

T\'I·t; !l if;"AI.II·F Ikirlgll . .. 80 

TYl'~; !II(;..A II-F Hridr.:, · .. .. 80 

TI'I't: Wnk\ \ '- 11.'" IIri, lglJ. 

TYI'.: 1002-:\ Adlnittalloo 

:\lelcr . 

30U ~ I c 3000 " Ie Tnt: S7.J-J.B Slotted Lillc .. 113 
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MONITORS 

TYPE 1181-A FREQUENCY DEVIATION MONITOR 

FOR A-M TRANSMITTERS 

USES: T h(' T HE I HH-A ],'n'f[ucnc,\' Dt'\'i;l­
t.io t! \lulli!!)!' iw lic;tlc;.: din'dly lite InagJlilUd(· 
ami direction uf thr in'qlH'lwy df'vi: l tioll ,,{ 
a ImlHl\I 'al';L ll'llu:o;rnitlCI' from its : 1 >; ~ig:ll(.'d 
l:lialllwi fl'cqu(' lwy .. \ IlIOlliior of Ihi" gl' lIl'rai 
t,\'PI ' i" rcquin'd 1'01' caeb :-:tatir)!l by the 
Fpdl'r:tl (·OlHll1ll11i(::ltior l .~ Commh::<ioll . and 
,\PIlI'O\':!1 ::\umlwl' [lu7 has be!'] 1 i.~:,ucd \).)' 
tilt' Comrni:;"ioll foJ' the TYPE I ISI-A. 

DESCRIPTION: T he clemen t.s of the monitor 
arc shown ill tIll' nn:oJllpHnyiug; ;':( 'Iu 'malic 
hlot:k diagra m. \ ·Oll;l~(,." from :1 tl'lIljU'I':llI1H.'­

('onll'<lIl{'1 1 pic)\u-eleclri(' .).,,(" ilbjlJl' ( frcqll\'rwy 
(± !fH ll) ('yclC':-:) :l 1HI the I r:ll\;.:rnitter 1<) 1)(' 
lIlonito!'(·d (lrPlj\H.'IIt',\· .l ± ill) ~Ire amplilieu 
:tnd f('d tu:t Illix(~r frntH Irhil;h their dint'n'llI'!:' 
!rcqllOnc:y (WOO ± J.J) j" ohtaincd. Thi;; audio 
IH'I[U(,IICY i" :llnplifit~d, it:; 11(',11;: ::; lire c1ippt·d tu 
prodlw(' till c",~t·llti : dl.v l'qllal'C \'·:lw{ul'm. 
whi('b il' .'I]lplicd t,o all audiu-frequellcy ml'lCI·. 
TIlL' irldic',ll.or is 4' :di hl'Hl~~d to rcad 7.PI'U \\'hen 
lht' audio hpat is ('X:H't h· lUOO t\'{'·II· ,~. ])P\·i:L­

[iUll» from 1000 ty('le::; (J. f) al'C 'indi(':dcd eli-

r('dl~' ,1:< lh(' frequcncy de\' intion of llll' lnl!l~­
mi j I ('I' in (· l'4' k:-;. 

ThC' 111, )!'liI 4)1' is :' -c' o]lt'ntll'll :llId is Iliounled 

011 a si llg:lc \'(~I:I.v-I':II'k pando 

FEATURES:,. ~illlple to ill"I:11l (':1"." tu m ain­
tuill. 
+- j)(,,'i:dion itldi(·a.lion I::: UII;dr('('I('d by 
:lIn pi illio Ie mod lila 1 iUIi. 
,. I)l'\' i<llillll indit':Jlinn i:-; iwJ('IH'wlcn l of I'-f 
inpul Icn'l. o,' ;or:l I\'ide 1':H1g(', 
,. \·cr.\·low r-f inplil jl4)1I't!l'. 

,. J>\>,~i t i,· (' iIHli(':lliuli of f:li\ur~ ur Ir:l lIsm i l(CI' 
c:;a!T i~'1' i :-; provided 1,,\' sig:n:d· I('\·C' i pilol bmp". 
:\ IJll ,~h- II\l1 t 1111 1 psI indi,';L1 ,'': \\'I wi Ill'!' I)]' 1111\ 
1 he lIIolli tor (·I'.v.'<1 nl volla)!(' i, .. at It·, 11l;11l', ()\ lwl' 
Ilil ll( bml)"; in, l il': Lle ILe:tI(·I'-l l u·nn41.";lal ,l lId 
]low('l'tin'lIi! npf'r:H ion , 
+- Ex tcmaJ dl" 'ialio n-indil':lting llIeter (![l ll be 
t:oll ll('( '1 (', I. 

SPECIFIC A TION S 
Deviation Range: ..!: ;{t) <".~d..,~. ,·":,,hht.· (<) un.., ",~,t·I('. 

Carrier Frequeney Rang e: '-'(In tot ::!fJtltl k,· . 

Aeeuracy: In,..,,, r ... ~·"i\-i ' (l. "'ilh", ..,.. Ill I""'I~ I",r l<lilliUI<. 
.111 :"I J "~ I II ' <; 1 11 ;~ 11"1\·,,1<;<1 IU I'r illl! Iltr 1',"1<1;,,,( ill ' " 
,,!!rc;."'WII\ witl, 111<,"il''''il'~ ,1:.1 i, ,,, ",<;a~\lf""I"I'I' 
Stabi lity: Heller lImn 1)10,' pari in :. n.illiO<l IHul"f 
"",,,lOll "I~:r"('1\1! ,·,,,,<liti(>I',' . • \djl" llI\(' nt~ :"". IJI',w id~~1 
II) ,'nrn""1 1111' inilwalcd rn.~ luc'''·Y iI, krll'., ,,{ ~I:lll<lanl· 
(rc.(ue",'~· Ir"II""'I~,i"1\s wl"-,It',,,·( 11\·'·c~-.:tr.\-. 

Vacuum Tubes: T he r,,! I "l\' i H~ III1",~ Me rt'ljuir ... '<l and 
-"I'I.1i.·<I will, II", iU~lnJ'''c''t: 

a- I,":.!, 1-;:;\' 1-(; 
:':- 1;. \(', 
;!- ,;llu 
2- (;:,lF 

1-,iBl,(; 
I - (l( .;, \ ' 1/ ((Jr. 
I - :!VjV 

I-tAr, 

COY pli ng to Transm itters: ;1 fet\' ,,,,,hes 1)1 "'im ~"r\'illl! 
:1_" :11, :ml~'l<n" i~ 1l~II:tlb ""lIi,·j'·III. .1 1111,,;11«1111 "r .;0 
I , ,;!II\·.,II ~ i .~ (,'\(u;r"<1 illl" =< lti.:I,-i"'I"·,\a,,,·, · j.!r;,1 ,·in·"i! .. 
Accessories Suppl ied: (}\l:<n~ I.[aU·. lill< ' "n,",,·,'\,,( 
"01',1 , ,"I '''rt· III"·~. =<1,,1 :,I'Il: (.or ",.u"'l'(':i"i! !til ' · .~("nlal 
1,,,'1"1 . 
Powor Suppl y: 10.') \-'1 1:!5 (,,' :.'111 10 :?:,tI \,,,It~ ) . (itt I" 
,~) ".,'" 1,,,. 
Power Input: ;!.') W:lII ." lo r 1,,':.I()f drcuiu. IVU watts 
Iflr ""ul;IOf ,·if"'\lit.,. 
Moun ting : 1\)-;11<"1> rt·I,~,.ra('k p",,,,I. 
Panel Fin ish: ,":Wlltlr.ft1 (:elwnd Ihdw 1 ,1:,~k cr'L<'klt'. 
('en:"" ,.1[1,)/1" ... 1 1.:r:1\-~ wh;ch ",III be I>fl)l·(· ... ,,·;1 ill '1Ua,,­
til,' "au :d<,-, he ~upi'li,-,!. 
D imensions : ],:",('1 ([(')11:111) Ifl ~ (lieigh~) t.'iH inches. 
DCI"h 1,(-hi,,,J 1""'..1. 1:1 il .... I,,'~ . 
Net Weig ht: :11 p"H",I., 

('",/, !!',m/ 

1181-A I Fre qu en cy Dev iatio n Mon itor .. . .... . \ ,\ \:\1,:\ Y $775.00 
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MONITORS 

TYPE 1931-A AMPLITUDE-MODULATION MONITOR 

USES : '1'114' llwJul:tt i" ll IlHlnilo [' i~ u.~l'~1 HJ 

ml'a"un' : l l1d 10 ill,II,'al," \·(jtll i JHIU1l.~I\· lile 
jH<I 't"l'11 1:1)::( ' tl ll.d!ltl!i')!1 III' 1>n)adl · :I.~ l· and 
Ollu:,!" r:ldio-1P1C'pholll' I r:W'''llIil \o.:r.~. TIl<' TYPE 
l~MI - _ \ .\ j"dul:iliull .\ lHllllo!" IlL·rrurlllS lht, 
f uH!)\I"ill~ "'p('l.'ilil' hull'\ iUll": 

J .• \lc:I"Un '!LWlll "f !,t"rn'llla:.![' or !lIodula-
( jutl!)!l ('ilIIN p\l.,ili\ · ~· 1)1' 11I ').;"ali\"(- pt·ak;;. 

2. \ II "C I'IllIHllliallull ll l!]i(';I\ i'JII. 
~. Pr,,)!ralll ]1·Vl'IIIl,milOri!l!!;. 
4 . .\!(';I~lln'!Ill'nl or (' ,HTil' l" .~ hi!'l wh('!! mod­

Ubl;IJI! i . .;applicl ], 
5 . .\[,':1 )<11 1\'111('111 ,,( Il"aJl.~lllil1t.:r audio-frc-

'IU('lley I"l'''pow;t'. 

DESCRIPTION: T'In: I!);~I-.\. .\ Tu,Jllblioli 
.\ i (llJl\(,r "I)I\.-<i ... I." ,jf 111n'l' (·.~",(' nt i :.1 d t'IlH '11 1 ... : 

(1) ;1 line;l!' di()(k n T lifiel' \\"hi("h )!i\'('-'> an 

iJlSl ;(nlall':,U!" ')111IJtll nlll;I)!,' PI"'p,u'li'lllal 
III (hl' (":lrl'i " I' ,'n\"i'ILl!>e, t~ j ;( ,~('mi-pC;lk \'<llt · 
IIIl'l('r whid. J"(i\'C," a CUlllilHllIU"; indicaliun 01 
Ihe p o.:'ak Ilwtiub liot\, :twl (3) :1 tri~~('r ein'lIit. 
II'llil'll fl:I~Il('~ ;t lig;hl \\'1[('1U'\' er I,IJ(J ncv;:tl i\'(,) 

mudubliliH peak,," IHllllwlllal'il y l'xl 'ce, ! :til)' 
jH'., \-j()u".ly ~t'I I":dut', 

The linC':lr l'I'I'tili('l' is dc,-:ig;ncd I'm op('ration 
al a 1,)\\" po\\'('r 11'I'cl. II'hil"1I )!;1't,:tII,I' "implifi!?!; 
the l'1J\lplilil-; 10 til\' I r:lIl."mil 1 I'!'. I n th(" OIlIPll f, 
uf tht' lilleal' rul'\ifier is a d-(" lIIeler , ",hit'll 
ilH l il 'all',; I ll(' (':I I'I'i('l' kn'l:ll \\"ll i l'll till' ill ,~!I'll­
nwnt i:; ()lH'l'atin),! :lIld :11.",) "ilOlI-" any c;l1'l"icr 
"hi!'1 • Illrin L! Ill')' lub I ion, 

In il,ldili,,]\' ;\\'lJ :IIIXili:,II",1' :llldio outpul 
t:i r('lIil~ npt'r;) ! iu)!; t'l'lJll l :1 "1'P" r:IIC diudl' 
n:clifil'I' ;tn.: 1)l'1J\-itkd, One ,11' lh('~ l', :Ii liOil 
Uhlll":, is illl ()llllt,d fur allllib!l" mlJllilUl'illg: 
tIll' olllt'l'. :l high-illlp<,d:llH"C' " irnliL, I;:i\"cs "~\ 
i:lilll['ll! l't'pl'v1 11Ieli') 11 of 1111' I':lrriel' PII\ 'cluIII' 

wilh l('~ ;; I,hatt 0.1'10 tli"!'Jrliull and Cllll 1)(­
U~I't! for diSlor tion 111111 ! Ioi ~c-ll!\'el Illl':l.iUI'C­

!nl'IIL,;. 

FEATURES: .. Spl'ed and "implicit ,I' .,f lljl\'l';l­
\ iOll, 1'.~,";('1I1 l;d (1)1' 1I1'lI1i\ orill;,!; in,~1 1'II11\\'lli ", 

:lj'(' :\\,;til:tb!c in Ihi" in"'l1'11nll'nl, It. 'lpl'l';lleS 

0\'('1' a wide t:llTi£'l'- fn"[1J('IIl"y rang"" ;lnd a 
LUlu.'d inpu t ,'il'ellil i,,; pt'ol'ided lO f;lI'ililal l' 
1,.;uupli II;.!: 1'1 till: t r;IIlSllli l \ ,~ r. 
+- T Il(' 1'-1 PUII'P\' inpul i~ \lill y ;1 1'1';11'1 ilm vi 
th:11 requil'cd by older nwdd~ , 
+- TIll' I!a~hill;": blllp i" (';'';In'!UI'!.'' IIS('l'u! :J~ :\, 
Illunllol'in;,!; .11'I'in', IIi,.: ":\'1 Ln 11:11' 11 Il"il h IHqri· 

el"alC irc:qlH'IH',\" whell llj\' 1 I':ltl"lllil It' r j':i IJPcr­
alillg; Il onnally , It'llII' Ikv,lIill),! 1': 11(' ("h:tngt'", 
JII:trk,'dly 1111' 1J[l('ralul' is 1ll;ldc "\\':!I'O I h:ll I hr 
;1 \" : I' :l ~1' 1('\"(,1 ,If Ill_ Idubl iull 1 iii " ("haIlW" l. 
+- T Il(' fb,,,lling l'in"uil:- :1lX' "() d(,.~jgla'd Lhal 
l hl: indit:al il!ll is ull:dl'I'I'(C'1 ! h\' moderate 
ella ngcs in en ITi,']" :llllplil1H/t", ' 
+- Termin:ll.-: al'(, prU\'idpt! ~o l!tilt rernnfr- PCI'­
cel11;l!!:C 1ll.!(luiali')1l ill,lic.!I(fi''' l'an b() (';011-
IIE,,'I I'd I" lill' ill":\ J'lHlWlll .'Xl (' rn;dh"" 
+- FCC "\ppl'u\'al ~'), 1,),)0 h:I,,, 'bco)l i';';lh.:t! 
for ( h is IIlU11 ilor. 
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MONITORS 

SPECIFICATIONS 

Range: l\ !<),IUt,(ifJ!l l)('r<'(m t ~.It .... 0 b\ 1 1Or~. ;,,,!;,·,,I ,,,[I •. , 
llI~!rr nu pO~llj,"(: l-", ,, k~. If W I!lUr ; "" n<oJ,;;(Ii , '" p""k ... 
Th ... f1,,~loi"l! ta'l1l' ), "dju"t"bl~ to 0w'ratc> from It tu 
Ion'; Olt ,,,,,,,,,Ii ,'" p<,ak~. 
Carrier-Frequency Ran ge : T he ,u<.",;tvr ".,11 "I.,'r .. ,[,· 
~I ,m.,· "arrier fr" 'I'W"'".'" f,""", n,.; tl, (;n 1t,<,~;,,·,,·I,· ...... \ 
';"1:1 (- ",.\ uf ,·"il~ (";llwr 11 .• '1 I .. " ""'1:'''''0'1, .. "r:\ to) !;U 
" "·I!:"·.'·' ·Ic·~) j" "II>I.li",J Wilh c",.j, jn .• irll'"L'Ul. u"k~" 
]" ,,1, ",'IS "", 'i""·;I;,·,,I1.- "rd.· ... :d. 
Carrier-Frequ ~ "cy Input Impedance: \ 1".,,( I"~ 

01"", III tbe hru:od",,~t I.""d. i l t"I'l!a~illg ~lilllol!"':<1 hi,.;h,·r 
~" rflC'!' frcqu""l'!e,'; '''ld V:U')"It1C SU"'l',," I. ~! \\"ilh jllPU! 

lu "' '' ::. 
Accuracy : T he un'T-ali ''''''1I'''I~,\' of ",e"~ure,,,..,,,,, : ,, ,11M) 
C.'·"]('- i~ ± :!' ;' ,.f f,,1! ~~n l,· ", 0";. ""d 11)0';. '111(1 '!-:~";J 
OJ; filII _":.1" ,,' "".' udwr ", .. \ul",i"" 1,,'r"(·I\I,,::C. 
Detector Linearity: T he .Ii_I' ,rl loon in tI,.,' ,jio.lu oI<"1,·,'wr 
i~ ",'ry low for f"·'I"C'",·i('~ "I' '" ,51NI ".n'l,·, .\I ',H'c'lloi_ 
jrc~I'''''''·.'· ' " ,,,,,,II "UU"'''' .,f ""ll:o,i,'" 1'. ,,, 1. "Iil,,,i,,,,, 
"""·lIr." rC~"'hi,,:: .',' ., a, 11 ", "~"'e"'" hi::;' "".I ,,j 1.1", 
andi .. T",,:!\· "t I.-"I II K! (,.,' {·I", ,,,,01 IUU" ;! "",,1,,1;,';<)11 . 
R- F Power: I" II.., 1"',,,, 01, ,,,,[ ,,<II :':,' tla' ''':lxi,,,,,,,, r-f 
I,(mc'r I·'·'llli rl,,, ,,·"t i~ :o1"'<1[ 0 .. ; wan 
Vacuum Tubes: ' l'l,r, 1011"",illl:: luIJ~'< "I'[' " .... ·il: 

:!-;,.,;\"~ I-:!II,-~' 
:!-IO . ..;J; :!-l)():j 
1-,; \1.5 I-,;X;,( ;T 

Warning Lamp Circu it : T he I)\' I':IL\I U IH.,'I, .. \TIO:'< 
I:",,!> IIllllla .. I, wj"' n""~r II,,· I,,..,,,,,i,,,· 1,,,,,lllla'i,,,, I)!'ak~ 
l'~" "" ' ! ,hc' ~Cl('":: ,.r I I", .\10lJl : I ,. \"(,1 0;.i )'I: \K:-I dial 
It,\' "p,,""Xi"''''''I ,1 '2' ;. ,,,,wl 'lb,i,,,,. for :llIdi .. in·' lu,·" .. i~< 
1o~I\\"c, '" :II!:\,,,I i.;I)(I c~'clc"" I""r 1';::I,,'r :luollo fT<"I'l c· " , ·i ~."' . 

Ihe: I"'co '",""::" n"" ro",~ I "I",i"lL n~l'l i ,.<·d , n 1I,, ~b t hi! 
bt"l) ill<'",';'-'" "lichll.\'. 

T I,,· :,, """-:"',' OJ Ill(' di:11 ,·"lil"·"li",, is :l1'I,roxi",,,'ci.,' 
..:..,.' " 'If filII ~t:ol,' 
Meter C irCU it: '1'1,,, co' spun '" vi ~!tc l' EI!(')-; ;\"T.\ l : E 
:--10DV I .. \ T IO;": '"Hc·r "irClli \ i~ 11:11, "i,hi" :~ lI.t'::' 011), 

1" '1 "\,,· ,, :,11 !l.1,d 1';,000 ,.,I',·I .·,~, ~ !1d lI'ithi" .:1:0.1 ,II. \"'-

1,;i ' )W f 1"',-lli",' " r lI('calin' "'1'11011",;,,,, p, ."I;, "'''.'' )". 
"~:ld, ('"l ib":01 i.-", i " db lid,, \\" 11)1I' ~ ,,,,,dub Ii"" i . pro· 
Yid~d. 

T!,,· ,"ah',. d."""",i,· ~h""n,..l(,ri-li" "",.,1 s Ft '(' " lwI'iri­
" :lli",, ", fur ''''II1I1I",i''lI ,,,,,ml<>.-. 
Audio Monitor ing Output: TI", :Hldil) olLtr"ll :""lIli­
Ii,,!, i, 11:,1, w,thin :: I.U dh. f .... ,,, :Ul 'v -I~, .I)Oll ".\'('1"". Th,' 
i'''('fIL,,1 i '"p'.'I\:i",·c· i< ,;()() "It", •. Il'_V,rti"" ;, I,·,,,, Ih:tIl 
0.:'>' ;. ( lp\''' _'' ;n'lI;, ""'I'''' 1'..,11,,::'.· i. ,,1""11 :l(l() ,,,illil',,II. , 
Fidel ity · Measuring Ou t pu t: I' l;,l wid,ill .L t .1I ,Ii , 
lx,tw,' ,· " :111 ;j 1 ', ()I~ ' ".\·dcs wi lh TY I,t: 1!1:l:.!-.\ Di,l"rli"" 
"", ] :-;' >I~C ).1 ('(". "''' ' ''''''I,~L 

Oll tP'I1 ICI"\'I ""L"i". ill\'(·r""I.\' 11';110 ~""ill~ flf )' 10111·. 
LYl'[(j;\" 1'1-:.\ 1,:'-' I!in!. tl,,,~ 1',",,\";<11111.' 1·{""I)I",bl.,· "";, 

fu,,,, "'1>ul II) J'-lUruu" ,,,,,WI" a' :\11 ' '' ' ''.lulaw", 1, ·,· .. 1.<. 
,\ "C<:<::I' outpu l 1"",,1. :<I'I>I ·".~IIl"'t.-l,'· 1.5 ,·,,11_,. 

1{c,iolu:l1 ""i_c ,,,,d 10",,, kn,1 " ,II "", i'x"",'d -'H) ~!I" 
Auxil iil ry O u tput: ,\ ,,,,, ll ii ,""1I "uUnCelUr :I' 11,,, rI"" 

of tI,c' i","lU ""'" jIL'''''i.j, .. " " 'e:"" " f "'''or'' ' '' ,i,, :!: 
I , ,\ ",."""" j '~r,·t'I'l"::l· ~ 1 ' "I III " , i"" ).l"'t'r. 
2. '1',,:1 ' ;()U ... ,I0", ""Ij'"' rur "",Ii .. ""'U il')I"i,,)!. 
:i. Tlw Tn'" I~ ':l:!·. \ Ili''''''li "" ,,,, .1 " ",." .\I ,·,,'r. 

Po wer Supply: lO,i 1<> I:.!:> ("l':.! lU I" :!;,II , ""It,. ;,(11" 
(jO ".,·dc:!, l '(, \\"'!' iIlPII! i~ "ppr"~"":o"'b .i" "a'h. 
Accessories Supplied: )'II1I "I",i".1 '·",m(""',r. lil'c' ,."". 
u{'(:wr ~<Jr<l. ~IJ"re iu,p'., :l.lId olle .'1', "r illplI\ I ""i".I: "",1> 
(~ !",eii.l' ire' I'u',uT ra"~C dc,ired). 
Mounting: TI,e ''',l rW' 'e'''' i.< r"I", -r:l. .. k ",ulIl'I~~I. 

1':";) fr:l""'< ,II"C a" "ilal,],' [,"' ' abl" l"U"llli " 1:: ' ='cl'l"i ,'" 
) i~ , I,d ,,,,'.! 
Pan e l Fin ishes: ";[a"dar,1 1;"1I<'r,,1 I':t , j", !,Inek ,'r!, ,'klt·, 
C." 'I"in ~1:l!Id"r,j .l:ra.,'~ ",loi,'1, ":<11 I ~, 1,,-,,,,,, ,,,'<1 ill 'I'"'''' 
IiI." ,'"n "h" l~· ~"j'I,!i,~1 
D im ensions: 1':< 111-1 ( I"'"~:], ) !!l x (1",ig!.1) S%, i!ld,c" ~' 
Il'·IAJ. 1~ ' hi",II>:I""', III i",'J,~~, 
N et We ight: 3:!" ~ p<>lI",k 

_--:-::,:'1"'1 /" ~-.-::-:-:---:----,C---:--:-::--,---=-:-:---
1931-A Modulation Monitor, 0 .5 to 8 Me . 

I'ric, 

$440.00 
440,00 

16,50 
16,50 
12.00 Pair 

1931-A Modulation Monitor, 3 to 60 Me . .. 
1931-P5 Extra Tuning Coils, 0 .5 to 8 Me .. , .. , 
1931-P6 Ex tra Tuning Coil s, 3 to 60 Me, ..... • 1 

FRI-510 End Frames .. ".", .. ,., .. ",. , ..• 

T,\lmY 

TtJl'H: 

T \ 1I1l\' 

T\JTI':~I 

).: '\1) FIt.\ M E,\ T 
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MONITORS 

TYPE 1170 F-M MONITOR 
FOR TELEVISION SOUND AND F·M BROADCAST 

USES : This lIIonitol' gi\'cS a continuous indi­
calion or ccntt'J'-fn'quf'IlI'r and pt'ft'Plllage 
IIIVl.iui:llion (fl'cq uf'tlC·.\' dt'\'i:t lioll ) uf f-Ill 
tl'allsmitter!'!, It al,;() flll'ui"hcs :t hig:h·fjd(·lity 
outpul f i ll· mt':r"urillgdi"lurtiun a nd nf)i.~\::, and 
a \.iOO-ohm Olllpul for audio !llollitUl'ill~. The 
moniLor is dc.sigm·J 10 ope rat e at l"rcqucll('it's 
iWIII·(·en 30 lind \lUO tl\(,~:H!yd('s, ('nl'cria!;: 
both lite f-Ill Lroadt:a.-; Iill;,!: iJ:l ad .~ :llld Ule fn.'· 
(111I·llcic." u><ctl fur :11]11;11 1r:l lI"mil lC'r ~ i l l 1(,Ie­
v l,;illll i)ro:HlcasI ing. II nl('('I~ jill: 1"t!(llIircmcllts 
of Ihe F,,'tieral CmumutliclitiOllS Cotnrnis:-;ion 
for Ilu~ sen·iet.''';. 

DESCRIPTION: The .'le('Omp~l n.\"ing hlock dia­
gralU ,,!rOil'S the fum:1 il/llu l op('ral iOIl ul" lhe 
1II0ni101'. A h:lI'm~tIli, : I)f a Iil,uldard·frl..'(IUency 
u.-;cillatul' hC:ll~ wil hi he tl"aU;o;!lI ill CI' fl 'cqucncy 
j.u produce a nominal inlcrtlwtliate freqllcncy 

of 1:)0 h plus ur rniulI "; lIlt' \ l'all'''lllil tN fl'('­

qlletH'," dC\'ialioll:>. Thi.~ signal j,.: 1 hen pa~,.et-! 
throuJ..!;b ampliliers alld limiters which dllHI;,(e 
,III- Wll\ 'l'\'urm to sll!I'P, .<;qll:lI'C-lllppcd plll.'<!'~ 
of CtJ lI .~tallt amplitude. which :lrc applil,'(lto:1 
cnurllcl"-I."pc di.~crilllin:llor. The d-o: outplll 
of the di":Cl'irnin;1I01" is ll.~('d In o ll( 'l"all' tlll' 
cellter-frequency indi(':lt,)I', Th(' a-i' IIulplll. 
>'lIilahly :tmpli fied ami hlll'!'t'..!. "pel':11l.',; till' 
modulation indieator,; amI is ilvail:lbl e at two 
outpu\, c irt"uil s:;\ IOO,OOO-U!llll circuit fol' eli,.:­
lortion :11111 tlui;~ rnCailll l'CIlICnl!< ami a. (jOO­
ohlll circllit. for ;ltIdio ltIo nil o l'in:,(. 

FEATURES: ~ The 1I1)C of a luw illicflncdi:lte 
fn 'quc'Il!'Y awl II eUlltl !t·[·.t.,·pc· di."el·irnin:ltor 
I't ~,..: ltll,.; in a high dcgrce of 5< t ~d,ilil.V, ~o 1 hal. :1 
c l.mtinuOtl,.; indi<.::ltion of ('enlcl' ircqllclwy j,.; 
:tl'hic\'('( l withuut. l'cfen:ucc tU:I ";l.'cuud ery~lal 
for :-clI iug zero. 
~ lI i~hl,\' l!iialJle CI':'>"5<l lll o~ciIl:li(tr, 
~ l.kcauM.' the counter-type di:-'I'l'iminator i;; 
inill.' l·cnll.,' linell', :UTllraLc cell lt'r-fl'etlllcnt:,r 
illdiclllillllS an' uhtailll'd t'VCIl ill periods of 
hc~n'v modulaLion. 
~ !l1~('l'irnit1ator is lineal' to belter th1l11 0.1 %, 
permit t iug :\1"t'ur.'lIC di .~tIH· i jI m TllC':I"Ul"l' l r1('IHs. 

~ (;:1 11 be Upcl':lted at 2.-) kt; - 100% lllodllla­
tioll, for lcled"ioll :J.udiu dt:tIlIlc!S. 
~ lJi .. .:lortioll-aud-nuisL'-lllcaslLring output iu­
t'lude>! j' ,j lllicrQ.-;el'ond dc-clIlplw.:i.') c it·cuit. 
~ Hl'"itlu:tl noise len'l i)$ down :tl least j.j tlh 
t'Cfcned tu ± j'.j ke tlcvialicJU. and 6.3 d b fur 
± 2.-) ke (1(·le\'i"ioll ) deviali"lI. 
~ ).Ivdu i:llion mete!' reads pu,..:itin.', Ilega~ive , 
01' ]It!ak·tu·pca k, a~ sdel~ \t'd hy a .o;witdl. 
~ l h'unnudulation lalnp rh~hl1~ WitCH modu­
la t iun c:o:ccetis level :1" set b.v .1 dial. 
~ H-F >icu"ith·ii,' i,..: 1.0 ,'olt VI' heUer. 
.. Adjl!.~ta1Jle illput atlenllfltfll'. with lllP.tcr. 
.. Pilot lamp indicate" adPfju:t1f' ill put level. 
~ 'I't'n nin:rls arc p l'o"idt,d fIJI" t·Ollllcctlng ex­
tel'll: 11 IllCLet"lo; and o\'(ll"In Ud lliat ioll indicn.tol'>; . 
.. Hcgulatcd jlmH'r supply. 
.. Cl w>!.~i" a rranged for 1IL:I:o:itnUill hcat diss;· 
pat.ioll alld tasy ,;en·ici ng, 
+-- A l':erv clllTt~\"tiuu Ii) pruvidcd to cornpclI"atr 
for lo ng-t imu dl'lfL. 

SPECIFICATIONS 

Tr/lnsmltter Frequency Range: 'l"n" : I !711-.\ . 1';'-; to 

III .... 1\10: ; '1',' ",. 117',-,-\ '1'1. '" I ,,, ..., .. "' I,·: '1',',.,: II 'O-A'I':!. 
1'~llO :!:!' I !\I,. : '1' ,.,'>: tt7I1,,\'r:l. ",711 101';\" ' ~Io;. 
A-F Input Impedance: Iligb i1nI' ..... I,tU~e. ~h:ull\cl~ 
~-Ia .... ith T,'Pi; ".j Co. ... ";,,J ('o"nel'wr, .\ O:"l'a";t''''':o: 
,"\..:tlU:l. IOr i~ pru\',ded (or adjll.,tiIlJl: the '''1>111 le\·cl. 
1.0" i'tlped,mcc. in u-h-I ran(:c. with 'I<Jju~l"hJp. 1(01) 
'·"lIl/lins: iupu\. The '",,"hor 0:"" 1.Ie u:tC. ... J with ~tandl1rtl 
It~I . \ tn\"~'Ui11<.'r Inoltitori,,!': VUll)ut .. 

In put Sensitivity: I ,·olt r-f. "f bcttcr . ..,11 ltill;h_ilLlj>cd_ 
"", . ., ;111,,,1: ,-,flO Utilliw"uoS. or I",,,~. ,," I,,", ill'j>('{bno:e 
Input Level indicators: .-\ "",ter r ..... iu.Jin,III '1( r,l 
illPII! Jen·J i.s pr,wi,I.,,1 '" 11, .. N!<lr uf til<' .. 1".",;,. "il(" .... 1 
"ilu! I"",v ,,,,,J ' .. ·"u'r-i .... ~lu"''':}"_'''''I'''r I!itol Rlow onl.,· 
"'h"" ;"1 ... 1 11.'1·d i~ "d~'tju"t", 
In termediate Frequ ency; (:,1) kl'. 
Oiscriminator: 1'"I ........... ·"unt"r Iype. li"l'i,r \·0 oott.'r 
~h:lll O.!"j, on,r:l ran[i:1l of ::i: 11I0 kc . 
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Center Frequ en cy : 
Indication: \ Idf'"' i:< f'":tlihr:Hr.O in JOO""y .. lc oJ;,·j· 

• i'/II' [rtHU -:III(MI ,,, +:I(lrlll ,.".], •• p"r ..... ~·,,"'l I"r F •. \ 1 
1 ..... ,,, I.·:, ~\. 11'" IT. \. ,·t."llIwl. :!-": "1' ~I-r'\"!'h, .1 i ,·i·i", .. I r')'" 
- 4~" • • I .. +4~lrMI .·.,.·1 . ..... ii)r T·\" .·I"u",,·li i-I:I ~1I .t (',I' 
,I". 1;'11 .... ~)n .\1 ,. nlll)::f'. 1\"" 7-<"r<> ,..;., , .. ""'·'''~"n (<or ,· .. ,.11 
rt'll,lilll( "lid ,,<> '~'01l<1 {·r.\·~I,,1 ',; ..... ~ I '''rf'<1 for Ih;. I"'TI"~' 

Accuracy: (',.1"-,,,1 fr'~l"~""'.I. wh"11 uH",il"T i ... '1" 
• , '." ,~1. i.-< ",' til" ± IU 1':\1'1. 1J('r ,"illi ,," ui ' 1,(!I·i li,·.I ,·!.""""" 
Iro ~ I ' ''''''''' . f ·.·" t"r· fr"'I"~"".I· T",,,lilll.' i., ," Iju_",hlf' 0\'1'1' 
::..:U1I1I1~·.I',·I ... m"LI" '" lorill~ ,"uni" ... ill,,, "11"' ... ·" '1'111 " ',\10 
fTl~ III,., ... \·· , ,,.·,,.,, .i,,<: ·,·t,·i,~ (·f'''' .. r· rr~~llI''·'''T i",li,'''' 

It'''' II,,'" i. """"'''''' '" ±~"MI <".w·l .. s . 
Sta bility: :::;;.:, I."rt. I~'r ",iU;"". ±200 f'yd,· .. nr 

I)(,""r. ",.,.,.,,[1. I,,, 1')IIIIII<.'ri',wk 
Percen tage Mod u l<lt ion: 

In d;catio n : .\1 ... ,.,. i .• ,·"Iihrnled fTO'" 0 lo IJ:-l("~. \rI' 
lIi,inn,,J ,II, ,, ·,,1,· is I.,ovld .. ,!. ~w;"'h ~,·I .... ,,, I,r,~ i,i\"l' Or 
IOrl.'a'i,·,· I"·,,k .•. "I' fttll·way ... ( p ... "I,; · ")-]>(·,,k ) iw lw",i (lI\. 
I\~ I' . '"'J,jlll"uo" (·Ort'''.~ I''-'lIds Hl :<:7[, k(' d "'\',,,lI,," (.o r 
r.", !o" ",I ~ . :,0.; k\' ror wl l'''; ' ;I)II. " Ic te r 1." ll i~ ,i cs """" J"C(': 
""I I,i ",·",,·III •. 

Acc .... racy : :;!:: .-,' ; """I"I,,li '-'I\. 
Ovcrmod ulatio n In d icator: 1.' ''''1' n .~~\I( ·~ ".1> .... 1'1'(>­

,f"I"r",i ,,, ~ 1 "" ~I , . "' ,i,,,, 10 '1"(·1, :t ..... ·1 "" " tI;"I. i~ f'~'~" !'!' ''J. 
]{"III:" ,,f ,[i,,1 i. ,I 1" 1:,011' ~ """I"I,,,;un. 
Ou tput C, rc u it s : 

1. Distortion a n d No ise Meas .... re m ents: T" r,,,i"l\l~ 

:, .... pro .. "I.·" (or '·''''''c'·' '''I: " '1','1'.' I~I:;:: 11,-" • .,;"" "",I 
S", ... · ~ J .... f'r. '''"[,, 1::"'" .·,,""o[ i.~ pr"\" id,~l. 

Residual Ois tortion: I..o!." tl",,, O.::!('~, ~ I H~I-k,. 

,1"1""';"'" 
Response: ",n ", :IO.I~II' '·.I<'[~' lit" ~",,",l ±I~ ,lb. 

~ 1"u.Ia,, 1 , S ",i"'·r,.",·,~.", 1 d(".'''1pha.,i· "ir"" i, ;. i" . 
"]',I,I.·l 

Maximum O u tpu t: I.':' \·"h .• ill'<) I tJU.t~N' uh1l's. 

MONITORS 

Residual Noise Level : ~7;j dh or 1)('11;" f""'rr,~1 
to -:- 7'" ko- d""·i:> , i.,,,; ~ ,;;j. d b "1' bCIt ('r i<>r .J :.0:. k<' 
,I(·dlll;"" . 

Sensitivity : F ull ''''lpul """ 10,. nlol:li,,,~1 ,I"" II I" ={;k,· 
,[{'dll l j"lt. ~"'hi 'tI'i,\' \':lril" \\"1,1\ 1II,~I1tI:l1inu ir'''ltt,·tl''1 
in ",·,·,.t,lm"·,' "illt .1:1",[;, ... 1 .j'''''''>I>h " .i~ .·Im,,,,· ,, ·ri.,j,· •. 

2. Audio Mon itoring Outpu t: 
Im ped<l nce: lilH I o",ns. (11,10"1:,,,.·,.,1. 
O .... t p ut: Z"T" tll .. ,,:< , ~:. ];,. ,1.)\"1:I1; .. n . 
Respo nse: ~I '" I:,.!~tt' ".""!'" I)('t ,("("u",1 ±11 til,. 

Cryst a l Osci llator: (';" 'l<"r,, 1 !l!tdIU l,iJ.!;,·~,:<h'hl)· ,·,n·.,i •. 
(·T\, .• ,,,I i . "·'''I .... r'ullro~'·''"l r''l1'''l "I ((;0 .i:U.I", )o ('. T.·,,,. 
.... ·,,,,,,r<' ,·.,,'II1,·i.--1>I of '·r~·.,,,l; , :: I'>:or,~ IM·r ,,,il1im' or 1.--,,· 
I)('r ""~"''f' I' . ,'.,'.",1 ,,-,,·il1:< l<!r <I\lII"" I,· \,..! ,'"n I ... 1'('''.] 
"" I"",,·j ",,·,,·r 1,.1" I,r. · •• j,,,.;:t 1.",J,· \'lItt"lI .wi'dl. 
Rem ote I n d ica to rs: I ·;r' ·' li .. and "'r'oi",d~ " " ." p,'" 
vi<l.' ,1 r"r "'''w''''li ,,~ 'hc- f"II ,,,,,, ,): ,·~ " ·,'" ,,l i", li""I,-.,,, 

( \", I,·r·! " " t' ,,'11 '".'" ; ".1 i,·" I "I' 
I ',:r<',' " I a~, · ·" '0' I, ,I,., i , ," lneWT 
( ) ,',' t· " ,,,, I, ,1:0, inn I" 'n]l 
';I HI·ul"" ltI,l",la".·,·d " urnl I"o" iwr 

Vacuu m Tu bes: \ 11 Illl! , ·~ "I'e fllw i.lt,x !. 
Accessories Su pplied : C,,~ ,xi,,1 ,·,JUIIN·l,,. f'" r.f i"pu,. 
I ~"'(."r lillc """tlc·,·,i ... " ~ ... r,1. """re 1",«· •. ,'xl .. .. . i"" "'~Il'r 
I'lu lt. 
Power Supply: w:; ,,' 1:!.C, (or ::10 1« 1.=.0) ,·,',11;;.:'01<) 1;11 
.·,1"1·1 ..... I!"H~ll' .. ,,·(', illp ll' :IUO ",,, 11-. 
Moun ti n g: l 'l·i,,,·" ,...1:0..-." ..... 1.,,11.·1. "1 ,i,·I. !ilt.: ,·"I .in,·' 
]M'r'''''''..,II,1I j"'I ;o 1( ... 1 ill ,a,·h "II""., l'''~Jo' n·" ",\;,1 .,( 
u](J"iI~ Inr ;" ' 1""";"" " ,,,I ,"" i" ,,,.,,,,,,,·,· 
Pa nel Fin ish: "1:1II'["rol (; ""~'ml ltwlio !>IA" 1,; ,·r",'·kl ... 
I""",,\·r. I , \'r l;"" .,\,,,,,l,ml ~r;"· ",I ,id, 0:"" Il{' I,Tt)('("-<,{ .. 1 
ill ,.,,:"tlj,~ ,.,," "I~,) 1>1" fUrlu,I,,·,I. 
Dimensions: 1',,11,,1. '" x :!,;l I i, ... I,cs. ,1,·p:1o I"·J",,,I 
11"",,1 . 1:\1" i ""1 It·,. ''''''1'.,,11. 
Net Weight; !,'1I",,*,,,l<, 

11 70-A F-M Monitor (for F- M Broodcost 

lI70- ATI 
1170-AT2 
1170-A T3 

Service ) . . ..............•. • , ••• , • 
F-M Monitor (for TV Channels 2-6 ) . . 
F-M Monitor (for TV Channels 7-13) . 
FMM Monitor (for UHF - TV ) ..... . . . 

,\ II E.\ D 

.\IWL.T 

.\ lllnr, 

.\fIoT( 

GENERAL RADIO COMPANY 

$1750.00 
1750.00 
1750.00 

Price on 
requ e st 
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MONITORS 

TYPE 1175-8 FREQUENCY MONITOR 

USES; T Ill' Tn'1-: I [,;j. 11 Ft"t''l llt'IWY .\flJuilor 
i.'i dpSlj!ll1'd lu tn"nitnr 111(' l'arri ('1" In ''! 1I1'I!I',\' of 
amp!i! wll ~1l101 1, II:! II" I r;ldiIJ 1 r~lllsllli 111'1''': ill \1,E' 
hi~h-ft'cqll(,IW.\· rall!!l". p:Lnit'llbl'ly [110"(> OP{'l"­
:tled hy )lOlll"', lin', ;Iud .llhl'l' tnllllil'ip:d 
0I"pal"ll11('1I\$, IIi" :1 hig:Ii-"C'n..;iri\'ity monitor 
:\1 frl'lpU'llcit'''' 11('1.)w IllO .\ Ir', and Ill'lItt, ('all 
hI' 1I ."'( ·d to 1110nilor l.i:..:h-fn''1lU'lIl·Y mohile 
trall";l1liUN,, fr'om a shurt di"lallct! :IS w('ll :'IS 
f'll" Hlolliloring till' main Irall ."; llli\lt'I". 

l·~·d I' il h('1' ,.;ill~.dy til' ill p:rtlups. il pro\'idC's 
;\11 c;"T clkn\ nH·:l l l.~ ut' IlH>!lillll'illj.! the fre­
qll('rl('il"~ Il,..-nl by airiifl('s and nil'pl)I'l.~ . 

.\ \'olla).!;t' of III!' :llldio bf':d f['(;qw'llt:y 
l'l'II1"('('11 1 1';(11."<ll1il 1 1.'1' ;!1l11 II1(mil' l l' l'I'\,,,,tal~ i,; 
.1\·"il.II>I" :It .111 111IIpllt j:((·k. Whl'I": :1 con-

tinlloll$ indi("ltion of fl·(,(PU'Ill'.'· dryjal ioll Ii; 

dl'"il'cd , ihr T n'I'; 11711-.\ F I'I 'ql1l'll('Y .\It'!el' 
"hou ld 1)(' \Ii;('d. 

DESCRIPTION: The nwnilor (·nll...:i .~t$ of n 
lPmpt'rallll'c-cOlll l'ollcll Ili('zo-cll" '!ril' o.,;(·il­
latol' w;th nlmllitilll!: f:te·;I;li,· ... for" l· rn't:iI . .;; 
2 burrel' amplifil'I''''. Olll' fur litp (T\,":I;d fr(": 
qucnty :lIU I '1II1' fur 1 he 11'al1 ~lIIilll'l' r;'l'( Illl' IIt;,": 

a mi:..:f't': alld all :lIlilin-fn'f[ut-nl'.v 'ItlLpliliC'r. 
TIll' ('IT,.;I:l1 o..;cil!alur circuil i . ...: olle de\'cl­

(11)('11 ill 11 Ie (:t'IWL"lIl 11:I!!in bIIOl"nl(ll'ie"': .'iIW­
I· il i(·:dk fU I' 111'("1 ;11 1))ollilO(rin" wherr- n hi,vh 
dq!I"l'c' of . ...:l:,bilil.\· :11Id n.li:lhilily j,., 1·(''lllin~ l. 
K,) l1IH('f1 ('lpIllI-n!.'" :(1'1' 11,.:(~1 ill II,,· \';n-Il;1 
ex('('pl t 11(' crY!,j:1I i I sel f. The crylH:ll 011('(":11 e.--
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milch nC:1rer to its t rue I';Cri(!s i'{'Son:lnt. fl'c­
C)uen('y than i" po'''"ibl(' ill ('oll\'clltioual cir­
cuit,.:. a nd Ih(' stabili ty achic\'(.'tI is COITC.­
spOlhiin;.dy higil{'r. 

TI}(' IWHI-fJ'l"qlL('llcy output is a\';libhlc at a 
tt'iepiloll(, ja.·k ol1lhe p:mcL !Ind tht' ou lpul of 
Ihf' l'I' .... "I:11 n:<c illntor I:; :I.\·aibhie :It p:lIll'i 
Icrnl in;It. ... flU' l'n lil'I':llin;! (II' ;t,ljll:-'ii llg I'IIH.! I' 
eftuipnu'nl , !'uch ;I"; n'l:ci\'CI'S and mobill' 
t 1':1 Ill'i ln il t (, l 'g . 

A JlllIlI'l .~ will·h allow,.: til(' mOllil ol' t.o he 
I.;l'pl in :1 ":Iand-hy (·omliti on, I\' \H'rc the 
\'UC( \IIIIl-tullP l·in·11it s an' 1\01 opet'ating uuL 
t.1'1l1IH'l'aII II'C cOlll rul i,.: maill t;li llC(\. 

FEATURES: .. Till' sC lIsilivi1\' of til e moni Lor 
Illuke:s il pO~f;ih\f1 1.0 lISC ;1. 1'01' 10\\,-pUII'CI' 

• 
z 
0 , , 
" ii, i 
• • • ~ 

~ • : 0 
j 

• 
t • 0', 
,0 
0" • • , , I 
0 

~ • " 

-

0 '0 '0 '" DAYS 

M O NITORS 

scrvicl'S :lnd remote monitoring. when pro­
vided with an cxtcrn;t! luned antcnll:1.. 
+- C r.,·sl :t1 l1.'.dllaLol' output. is !w:lilnble :It 
pane1 tcrtllill:l ls :llld :1Il OIll])lli l e \'(~ l control 
is pl'Ovided. 
+- Two hllll'('r ,"Lagl'." arc u~ed, one for 11ll' 
c r.""I:d osci ll:.l.lor ,uld olle for (he ll'fill::mi ttN 
input . 
+- ::)Iaud·h.v ol)l~r,Hinn is ll\';libble by simply 
tlll'lliuj.!; a swil ch Oil t he pane\. 
+- .\ 1t'~ 1 for de\'ia,tinn din'ction is provided. 
us \\'('1\ ;[;'; tC":I f' for cry,.: ta] aud hea L output. 
+- i)lwiatiun fn'quclII·.'· mag:nilll(lt', compl c.tf'\ Y 
nllaITcc:tC'd by :lInpli1l1o\(' 11l' Xilli:l tiun (of Ihe 
ll',m:lmiltcl' <::ll'l'il:1'. is gi\'cn dil'('cti.,' when a 
Tn'I'; Ilili-. \ Frequl'Ht,Y ;\Ictcr i" \li.:cd wiLh 
thl'monil,)!' . 

-
I 1190kc 

!., "- 1 1Ii--
~ 

I 

I ! 

, 
40 .0 

!20kc 

0004 

0003 

0002 

0001 

+ 
0 

0001 

000' 

0003 

000' 
60 

" z • 0 • • ~ 
~ 

" " • 0 

, 
0 
z • , 
0 • • " 

.. \ ctU:ll r"'~Ufd.$ of cr.'·~Hd v>idllmvr .- (;Ibilil.,\' (Wf'r n peri"o) tof ';\In'r ,,1 \\"...,k.,. The fr"q\"'"ci,,~ iudi .. :Olcd on 
l he i,IO l 'He ill"d"I""101al ~; IOHrU'V"'~.1 'In) ",cd for mOllilurill~. 

S PE C I FICA T IONS 

C,urier Freq ue ncy Range: U;O/I k,' I" 1 I;:! ). I p. 

Accu racy: \\' 11 1. 'i'1'I'f: :lil .. :'> 1 Qu"r17. l'I"ll' . U.UU I' n. 
Quartz Plate: :-iu ('r) '''I"I~ 'm:- i,,..I,,<I .... l in Ih" ",i ,·,·. ::;(.'(0 

1m'· ... ti ,t 1 ... low. t 'ry~H,h are ~uund \<> :on i"I"1,(r,,1 ... \111. 
u11I1I11.l e o( the dmnnd (re-Iuen,·.\·, 11"1.", .. ,, off ..... 1 or)(>ruion 
i!l'l"'t' ificd . 
N umber of Monitoring C hannels : Four. 

Power Supply ; 10:. 1<> I ~.; ,-oil ..... ')11 to (;(1 o:yc1es . II \' 
du"':':"'.!; C'OfU.,-.e(ioll.' 0" (In,' I>()w ... r Ir" " sf .. rmo:r. tI.e 
mOlillor ,.n" he olwnu cd fTI"" a :.! lIl- ;!:.o-,'011 line. 

Power Input: 75 ",,,th. i ,,,,llId,,,,, t~m l )(>r:!.furc oonlr(t\. 

Accessories Supplied: I.i"l' " ""'"~'l<''' ,.",,1. "I""'" ru~"", 
",ulril>' ''''' "'''''''·.· I"r. "nd ,·(~.~i:.1 ,-v,," ... ·tur rur n-rinpul. 

Vacuum Tu bes; 
1--1, .\ ('7 
1--1, \( :7 
! -I;]';I; 
J--I'SX; ·Cl' 

All ,":wmllu lulO('~ :lrt' ",ul'l.lio:-d. 

1-6SJ7 
l --,;Xf,CT!G 
1- .;l'lb:c. 
l--lll);~ 

Panel Fin ish: Slnll,brd (;e".".-"I Badi .. hi:t,.k cfudde. 
C"rmi" ~ lallfb .. 1 I:r,. .,,~ .,.I.ich ,,,,,, he proco:-~I i n '1U:"'· 
lily,.,.. .. ul ... h.l suvvlioo. 
Mounting : tSl:I .I<",,,1 l!J-illeh r..t"y-mck p"nel . W"lnut 
",,,I rf:L"'f'~ :ore '''':. ihhle ror :td"JJ.i,,~ lh,., inSll'1""I!ILt for 
1,,1.11-' mOllutiuj(. (Sl'(·l lr i.'l' li_.t helo,,·.) 
O'imension s: 1':"".1. 19" i ind,,.,s: d':'1>th behind purwl. 
11', io"'III .... 
N et Weig ht : ,,'(1 ~ I H')\Jftdd. 

PriC" 

1175-8 
376-M 
FRI-41 0 

Frequency Monitor 1600 kc to 162 Me 
Quartz Plate ........... , .... , .... • 1 

T ! l'~Y $325.00 
70.00 
10.00 Pair End Fram es for Type 1175 ~ B .... , ..• 

1. ,\ Hil I ! 

K,\, 1)FH .\~1 1).\ Y 
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FREQUENCY AND TIM E 
T he dl'\cl"min:ltion of frequcnc.\' direct1:,-' in 

term;; of ti nll' is:t fllnd,lIllenl:d mC:,,, ll n'tnl 'nt ,, 
!-lilll'f' fmqll P IH"Y i s the lilll( 1":111'''1' j"('1"1I 1T()JH'(1 

of a e,vdical phenomenon .\ prill/af"!! :;1:111d:lrd 
of fl\~111!etH'.\· i.':( . jh(;I"I~rnr('. tk li l l(',j as onc 
\\'lio.<;(' fr('(pIP!}!:.' · i:-: d\'1(']'milwd dil'cdl.,' in 
term,.: Ill' t ime. A '~''''U"dtU'll .~l;\II,brd i .~ ntle 
wh()s!' fn!'llI!'IWY i ... d('lNlll in(>(ll,y ('"rnpnri",rlll 
wIlh a primal'," _..;t;!nd:lnl. or lI,v ('ompal'i.~()ll 
\\'11,11 (lU 'I'1" ";1'('ond;\I'," "l:lnda rd.~ , "()Ull' 011( ' uf 
\\'h ieh \I";'IS ()I'i~inallr' (:0)111 p:lI"C'd II" it Ii :1 prim,ll')' 
stnnd"rd. 

It, Ie; to l)(! Hott·d that the "hOVt' d:l"c:ifi(';l­
How> of fn'qIH'IH",V Handal'd:< h:l\'e not hilll-!: to 
do wit h tIll" un'llm,-I('S uf the "t:llld:Irli.-.;. III 
fae(, till' f<:une ,,1:lnclnnl i" ]ngi('nll ," d:t';''i(,d a,~ 
11 primary st:l1l(bl'li if chl'ck!,d dil'("',I,\' :!j!aill,,,,t 
iinw, :Iud ,1":: 1 ,~f'I'll1ld:tl,\" slalld:lt'd if ellf'ek(,! ] 
:l){ll i l lst sta l ldarr] (!'<'liuCIICY tt':\n,"rni,,,,,ilms 
(r(' ! )J'(~~(, !l li!l~ ~I distant prim:lt'y ~t :l11ll;(I'!I ), 

[n pr;l(,tin', 111(' I'(',"pon,,;bi l il," lJ j' I''''ahli.~h­
iug :In<1 nl<linl:linin~ :1('0:\11':11(, lime dl '(('rlll ina­
l iuw; hI' 1I"lnJllllmil':11 Ilh-;I'ITalio(Js i,.: 11111 
:lss11 nwd hy Ill(' indi\'idll:ll s dl ' ~il'illg: a prilll:lr,\' 
,"(allllan l {,f fn'I[lIl 'I 11','- ' 'I'hl' t in ll.' Ilt'iPl'lll i lla­
(. iol1" an ' <'al'l' i l,,1 UIII hI' ()l"~('n':L1'>I' i (',, (,,~p('­
ci :dl,\' ('qnipPl'd rur t he' Pll1'PO"(', TIll' I'I''''lIIL~ 
:lrE' m:llle al':l il:tl,l(' 111:1 I:II'W' nilm lll'r ,If 1I,"\'r.~ 
hv radio and '\'il'(' 11'1111"l11i""ilo]1. I II 1111' \'11;1 ed 
si,:\ t c,~, Ihe U, ~, ::\:1\':11 ()J,,,I'I'\ ':llory 11':ln:;-

mit.s high-precision tillle sjgnal ~ by I'adio 
t\tl'llllg:h III(' LlI'i l llil.'," of illl' I T, S, :\':1\':11 fl;Hlin 
til'1'\' i 1'1" 'I"': Il l ';! 11 i ,;,., i O Jl .~ 1111 "I' \'(' l'a! r 1'1 'I Il l l'IW i.-'" 
:He a\':li l"hlt! s('\'cr,ll lil11('~ a d,l\' :Ind C:I1\ h,-, 
I'e~'('i,' ('d !(('arh" ;111 11\'(-'1' I ll l' 1I'00"'ld . .\ :-<irnibr 
,~E'n'i(:e i" provid('d in C:II1:ub h,\" 1 he ])nminioll 
()l,,~('n' :t tmr, 

"I'llI' lI,~1'l' uf a primal'," J'IHI'II'I1I'Y ~l il l1lbl',[ 
tall Ih(~11 l'olln:Ollil'lItll' d"II'l'llIilll' II!I' 1'1'1 '­

qlH'IIt:,\' of the :;I:uld:t l'd ill 1(:rJt\ ,~ uf till' ,~I: II H!' 
;In! lill1l.: 1111('1'\':11 ,~(-'n \ 1,,1 11 11 1 by r:ldi", In 111" 

(;el1cl';11 lb.dio equipmenl IIlC;111" al'(' ]w()\'ided 
f ill' II!lick!.'" :ul(II ' :\.~il.'" nl:lkill~ I hi" 1 ")(l1p:'l'i~(III, 
For Ihe Illl lc:t 11("('(' i"I' n',~llJt,~, t hl' ('ITII!'" of t[ l(' 
tr:lllsmitlc,d timc' ,~i1!lI:l j musl 1,(' 1:lkc'!l inl') 

H('COIl!!!.. ('ulTedi<lu data m:lr he o/l t" ill('d III ' 
apply ing to the Supcril1teJlt!~'lIt, U, S, ::\:.\·,;1 
OhsCI'\ ':ltory, \\"asliinl!ll)ll, D , C, 

1:' illl'e IIII' :I,": \I'ClIllllllil ':l1 1' ] 'Wk." 111,1\' lI,,(,d 
nt tIl(' ::\':l\':d Oh,:pl'\'ator,\' an' p il'zll-('II'I'lri f' 
()"l:ilblor,-;, "i 1I1i\:tr Ifl IIt!),,(, II '-I·d III :14'1'111';11 1" 
fn'q ll('III 'Y ~ia!ld;lr' ! " :\1111 ,~il1(,(', Illrflll!,dl I'i,, ~,. 
(;00]1('1';1\ i lln of I he r, ~, :\ ;I\'al (J11"'\,I'\'al.l)r~' 
:I nd the :\"li"'I:l1 [~III 'l' ; 11l Il l' ~I:I'\lI:lr,k IIIC' 
piezo-picl'l l' il' o"I'l l l:-tl"r,~ (If l ite !:tIll'!"" pr i­
llIal'," il'l'ljll!'IlI',l- ,~I :llld:m! arl' I,hel'ki.,t! III III!' 
":IIIH" 11'11 ,'· :1 " 111(' f'I('n1('r'" :1 ,"1 1'<Jlltlmi"i\1 "1,11' 1.;,, , 

tltc ('omp:l r i,-;'lll wilh tinll' is, ill (,11'('1'1. 1':lr1'i('11 
()1l1 1)\' thi' I)h,~{'n'alIJ1'\", 1'11(' ,~I:1lld:II' L ! 1'1'1'­
ql\I'III';' tra!l:-; 1I 11~iji(Jns ,~(:nl, (1111 b,l' liI(' BIlI'I':1 11 

of ::i1.;lnd:11'd" ,'nnlwqll('n1 lr t'('prc,;\'nt :t pri­
m:1I',\' :.<l:tlll lanl of Ilil-!;h 1)),[,(,j,;irm ;I \ 'aibl l lt· 10 
all \I"ho C~1ll rOI'('i\ ' [' tllf' tr:lll"mi""i()ll":, \\"111' 1'(' 
Hldl trllll:<llli","ll)ll" I'all 1,(, 1'!'('('i\"[',L it 1:-

1!l'lwr:l lly 1lI1ll'(' l'olln 'ni,'ll t :1111111111<'11 qllil 'kl'r 
to ll'llkl' llw l'01l11>:It'i"'1I 1 1,,1' 1'1'1"[11('111',1' 111:ln] ',I' 

lil11e, 1:1 11' inf1I1'l ll ali'l!l all,1 ",dll',II1I"" Ill' Ir: I II~­
!n i~;.;i()ll OJ ,.,landard f l'l'qlll'lll'il's, :I»p l,\' to Ih,' 
lbdill I) i \'I"i'lil. HUI'('~11I .,1,-:1 :(Ild" 1'1].,,;, I }pp:trt­
nW1I1 I)f ('olllnll'l'l '''' , \\":I "hin',!;I')Tl, I) , ( ~, 

.\ C'llihr.-l l il\ll al!:lillst tr:ln,;millf"! )': " Ii,) frt~­
(P1C1 Wif',~ ,\"i<'!I].~ :( 1M' 1 1''',-ill,~f''/lI(//I''''H ,~ fl'("­

'1IICIW,'" \" :1 11((' (If lilt' ~laJl,bn l : \\- ] Iil!' II 
c:d ibmt ion ,\~a i n,;t I r ,l ll"llliltl'd lillll' si!!'n:l l.~ 
yield,; lHi f1i'I'/'U:r fl'l'IPll'l WI' \ ' :t!I\(' (II' IllI' 
:-<lnIui:Jrd d l!rin:! the 11Prilid Iwj \\"('''11 ,; t (l 'l' (',,:.;i\'!' 

ol ),~{'n'aliun.." 1l'I I i"h, f,)l' pn;l'i~il)II, l llll,,,l Ill! all 
il llNI':ll .,r ,,('v!'i'al hOllr". 

1~\'C:1I1"(' of th~ \'ll;';:ll'i('" of hiJ.!h fl'l'ql\('nl ' ," 

trall::lllli,s"ion, m:Il1," U~f'1''': rely "n ('hl'rl,,, 
:lj.!;; l ill~t (illl(' n~ [I. rf'~p!,\"l', TII('\" :d'''1) 11"(' 111(' 

prim:)!',\' ~i:\l1d:lI'd : 1.~:1 Ili:,dl-pwr:i"ioll .. Im'k 1'''1' 
bbol':tlllrr timill:! pllrpo"t:i;, 

1'"" II. I, Ill", '!'; ,Ii"c:r,,,,, ,I",,,ill~ I I,,, r"",' l i"",,1 
",r'''n:'''''''''' ,,{ ' !of' '1' ,,.., 1IIIII,,\f' P"iu,,, ,,," 1-'1'1;"1""1"',1 
""""la ,,'] "lid litt' rn"~~ ,,( .. 1111'111 rn" l ll~,, " i," " I'"ibl.]" 

fr .. ", iL 
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.\.s!<o far con.«idC'l"cd. the prc('isioll o.':ici\i:lJol' 
i1\ ;\ . .;iup;ll'-fn'qut'llt',\· dt!\·iee. Fur wad ind 
utility it is 11(.:!~·e"":lry to ulklin fI'Ohll],i"sin:,dl' 
II't'fPl<'IlCY 1ll:1Il.\' ot,lwr frequcllei!'s, hUlh :I IJ()\'I! 
ulI,1 l,ell)\\' the . .;Iamlal'd fn?'pH'H('Y , for 1"111-

\'t'l1il~IW(' in tll(';I"UI'('lHenl::;. ~illl'(' most of Ihe 
pn;ci.;ion (kwill:t!o!'s Op\.'I':II(' in Ihe !'egiqll of 
.-M 10 101) kl·. it is II('C ........ .;:ln· 10 di\ 'ide I],e frf'­
'lllcne.\· 10 obtain :1 \.:t!11l: ,,;uch llwl ;l ."'.\'n­
dII'Un')lIs motor ('an bl' u:seJ til "Ollnt tlIP 
1ll1l1lhpl' of r.n·le's e.'\I'I'll1t'd h,v til[' lHcci .~i()n 
I)>;l'illalor ill a standard inl,el'l':t! III' l.ill'\('. \-'.)1' 
11H';umn.:! il1I'lll.'i of hi;!h radio frC'q tH'lll'ic>;. II i,~ 
1I1'{·l'.~ii:ll'.\· 10 multiply tht, ,,(alldaI'J freqlll'III:Y 
to ohtain II",d1\1 frc'Iu('IlI'ie" in tl!l' ran;.::(' oj'lhe 
fl'l'!lIIf'IWY IJ('ill~ Ill\:asured, Bulh of the,.;e 
op<'l'aliotls :W(' l'('adil.\· pCrf{1l'ilied hy :t COIl ­

trolh'lI fl,b"ali()lllJ.:wilialor. kllo\\'n :\:-; a nllllli-
\'ihl':l1 ur. . 

THE PRIMARY FREQUENCY STANDARD 
TYPE 1100-AP 

TIll' clenV?lll': 01 ,\ prim:I!'.\· rrnqllcnc~' 
.<1:111.\;(1\1. (;f'IIf'r:d lbdit) TH'!: IIU[)-:\. P, are 
"bo\\'n in Fi)!:I(I'(' I. . 

TIl(' [rt.":l1l"'llI'.\· of Ih(' pn't'i,.:ioll oSl'ilhlor is 
1110 \.: ('. II'h idl is di"idl,t! ,-;UCl'c .. ",il'l ,l\' bv fac'-
11\1'" of 111 to (1)1" il1 1\\111 1 i \' i hr:lt m fUll; b 1\'1('11 1:11 
t'1'!'qm'lwif' . .; lif tU, I , ,,!lei U,I kc . . \ f011l'lh 
llltlili\'ihralOl I' OIper:tlill;!: :11 a fUlld:II)\r>llt:d fre­
qlll'I Il'.\· qf IOU \.:e. p1'll\'idf'~ :l large 11l1mh"r of 
Imt'iL\'1I1il''; at 101) k\· inl('n':lIs for 11";(' HI hiJ4h 
radio fn 'quc1\(·il''';. II: lI'11I1JIlie;< nf lit!' [0 kc 
mlllii\'i ill':l l()1' :11'(' "il11il;l rk Il"cd. [n the audio­
i'rl'qH(,Ill:Y :11101 [<)\I'. freqlll:II('.\· I'an~e (up \,0 one 
or 111"0 hundl'l'd kl'):l ('Illhndt> 1':I.V o,;(·illo>:copc 
i" 1I . .;I·d to ohtain hllndn'd,.: of [WUWII frt'qllf'lJ­
eiC' . .;. TId,; i . ., .-;i tHpll'l' I 1I:,n 11',\'in~ IQ makl' lI:;e 

of hannnnks of the 101\' standard fl'cl\\1('nl'i('::;. 
The r:Hl;!e of ll:;cflll <jIll pu t fn'1I1I('11I·i(',.: ob­

taill:,hh, fnll\l Ihe (:l'l1l'r:l1 B: ldio ['rim;!l'\" 
{or :-i!'(·lllllbr.\· ) Fretjm'tll:Y i-)I:tllli:tl'll I'; ind!­
c;llcd in J.'i;';l1n' 1. Clllllpipt e I"p('I'ilienl ionl" nrc 
l;i\'Pll un p:lg:t''' 1m to 1!J\). 

Thi ~ freljlll· rH·.v ";1:lIa!<tn1 j:; 1 he ITSl dl or 
many year;; uf l:olllillll1lll:5 (lel'I,lupl))('Jll ill t llC 

FI"l"In: :? Vi",\\" ,)1 rlt" Tn'~: 11!11I-,\ (l""rl1;]I:or u."cd in 
Tl'l'~: 11'11.1.,\ Fri''1u<'lw.,' "1:(lIda"l, "ill, ,'!}\'t'r f"""""",,l, 

~ lw\\'ill~~ Ih" ' i,ri"1: ~" .·I~n-i"n. 

FREQUENCY 

!',,:nn: a. )o;1""","(;Ir.' .-in·,:i. of da' hri, h;e-')-pC pi,·u •. 
,·t~('{r i,. u ... ill"lI<r """d i i, the TI'I" ~ 1 H~J-A 1'r<~'I"~"';j' 

:"1:,,,,lants. 

(:\ ' fI('l'~d I:n<1io l:(\)oraL"ri(' . .;. Tlil' qli:l.nz hal' 
(and !!lount in;.; ). llw o . .;cill:llor I·il'l'uil. :\1((1 ihe 
I Cln pel':IIIII'('-t:( III l 1'0\ "y, .. a {'Ill IIi$Cd i l l 111(' :<tl\ llIl­
:11'11 tn!lkl' p",;.'~ ible n stahiliL .V of a few part,.: 
in lOS ()\'('(' period.~ of ~e\ ' N:tl mllllill:;, il nd :t 
sliol'l-p(~ ri od .';faililit)" of :l ppl'nXim'-Ltcl~' 2 
p;II'L.; in IW. The quanz h:ll' and its l1l{lt1tllill~ 
:11'(' . .;llOwn in FI~llI'e 2, Till' h:l I' \' ihr: l1e" in il.; 
i;('(·, md-hfll'l\lllnic ext('n,~i(lt1:t1 mode. and is 
held :11 its Iwn ilode" in a "prill).!; "n-;pen . .;iun 
mountiu/!; in slIdl 11 m:lIl11('r:1:_ III inlrt',dlH'c:\ 
minimulll uf (bmpill;';. 1<lctl rode,.; al'l! funned 
dirc, 't1.v 1111 Ihe :<111'1',1<'( ',0; of tIll! quartz. The 
cro.""-:<I'(·lilln:ll Ilitllcn"i(Ill": uf Ille Imr h:l\'e 
becn :;0 (' hn.-;(,Il l,hat. Ih(~ 11'11lper:llll rc ('oelli­
eif'uL 1)1' fn''I1\\'rwy i" Z('I '1l in ti ll' \' i<:inity oj the 
Upl~I',H in?; lelll[)(:r:-! t lim oj' no" c. 

'nle t('111per:ltI I1'l'-('(Ill!I'l ll "y"lc'm hold.~ tile 
LCl'lll1t'l';lllll'(' 1.1' 111C qU:l1'1Z llar eon.-;I;lnL lo 
bel I 1'1' th:tn 0.01 " C. Thl' priw·iplc . ..;: of opf'I'a­
ti,)\) uf llw \l'lIIpl'r:ttlll'f'-I'OIl Ll'ol :,.\·"'tl'm \\'('re 
01l11ined in au al'ti(·le entit!ed " :\'ntcs 011 Ihe 
Dcsign of Tt:n lper:tllll"(' Cnnll'lll 1· lIi1..·.". · hy 
.1. 1\. Clapp, Gnll'l'(J{ Hudio 1~:J:p'rinu;ItI('r , 

Allgu>:.1 I n-l L 
1\ l,ridJ.(t'-I~'IW o,;:(·ill :llor ('irt'lli(' is IIsed, 

:ibn\\'!! in "ehf'malie form in Fip:url' a. Tn Ihis 
cil'ellil. Ihc c·IT.-;l:d \·j[.r:lll':; al ils "I:'ril's I'l''':''''''' 
nalll fl'cqlll'lIr:.\· lIml III(' :l11lplillule of o.~(·jJ[a­
tioll i" ~·orl~L:lnt. Fur ,ltl ;ll1nly,.:i,.: or tl\l:; (·i r cllit., 
.~cc .I. 1\. C'bpp. " _\ I1rid1!;c-C"H lI'ollc(\ (l"l'il_ 
latlll'," O"II"ml Rlldio !~"fJ)(r;II{Cli/lr, April 
HJI-L ;ll1d \Iay 1911. 

THE SECONDARY FREQUENCY STANDARD 
TYPE 1100-AQ 

In tliI' p:l st Ihere I\';l,; a u:-<d1l1 liL'ld lor l're­
qllt'nc,\' ,-;lambnl " of [('~:; Ih:1!I 11 11' l'e>;1 po,.;.,>i­
hie pl'('(·isiun. s!]rh .~t;11ld:lI'Il,,: being; ('h('('ked 
frcqlll't11iy n;.!:til1.~1 "landaI'd fr('l[lIt'Il{'"" tran,;­
mi:;.;illll.-:. '1'111'''1' "t:IIlIt:tI'lL-: ('o\1ld Ilc m:H1ufac­
turnl :\1 a 101\'('1' ('1)1<1 I hall I hc mot'f' precise 
SI:tlld:11'IIs and cl,n,,;p'll l l:111Iy \\'('1'(' ll.~(·d in 
many applil'at ion;;: \\"11f'1'() price' W:I" a gO\'crn­
in)! (·on . .;idt' l'a lion . 

. \ 1 JlJ'(' ~(' lli Ihl' d~'ru:H1d J'II' m.ure a<;~: lll 'ate 
f<C1"JWl:tXY Sla llll aI'lL~. I'oupl('tl \\"itll Ie,.;..;; experl­
sh'e dp"ig;n.-; for prim:!ry st:mdard:;, n1llke,,; it 
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FREQUENCY 

t Thi, ,!i,,~r~m ,h(,w~ tl"" ,,,I,1,i,,,, I~(,,"l-"'n 'Ill 
u"k"!>w,, (r<"I''''''''Y ""d " ~l,,,,.!:trol Io" r"""';<; ,_erie,:, 

IIlllh·.-;ir:lh!(' 10 mnke twu t.ype . .; (If ,:talldard. 
('un,.;('qm·ully. the 1<.:1ll\(' compollf'lll unit,..: are 
ol)'('rt!d for ll.-;C :1:0- a >;eeOlHlar.v ~j:lml:lrd th(> 
!,n'('j"iw] o!«:ill ;\! or. :Hhl m \l \1 j \' i I 'l',"tlor fI tid 
pow(·r ,.;uppl," unii . but Wilh"11l 111(, ~.\'twr\ln­
ollll'l(,r lIlIil. {T id,.; 1:1111'-1" \lllit ('atl 1)(' addl'd 
bier, if de.-:in'll.) 

FREQUENCY MEASUREMENT 
T i le nl';';! ,.;tep. al'!E'[" e";lallii:.;hing: :1 !<('rit':-> of 

l'lalld!lrd frefjll{,lIeie.-; l'lllhr:l!;in,l.!; a ponioll of 
Ill\) fr("!lH'I!t',\' SI)('I'll'llln ill whidl nlf'a"llt"t'· 
men!s "f frt'qW'IlI'," :Ire \0 hi' 1I1:lde. j" 10 e\'al­
ll:IIC :111\' unknown lrcquCll\'Y in IeI'm . ., "f one 
uf the 'sland:,n! freqlll~m:i(',~, , \ n,Y unkll<l\\'n 

fret p tf'll1'y \\-i II lie I'CI \\"celt t\\"o of \ he ,;( alllb nl ­
frcq U('llt,\' h:ll'Jnuni!''; :!l:i /ihmnl in F iJ,!;ul"c ,I , 
The ~irnplt'''(' procc"s i;.: (0 dclt'nn illl' Ihe <llf­
fpn:lwe in rreqllcl1l'.v betwe('ll Iht, UllklHl\\'!l 

fr('fj ll t'Il(',\' and tilt' IIC:)l"f',~t of the ,~t:l\ldard 
fn::quPIH'i .. ". Thi/i dill"c'l"C'lwe is ncldC'd iu lhl' 
SI:Hlllard fretj'U'llcy if lhl' ll11knl)II'1l li\~s ahm'C 
the :->tamhnl, or "nlltr:ldC'd if till:: unknowll 
li(':" Iwlo\\" the s!:lllllard freqlle IH'.I·, 

For e\':d\la\ill~ Ihl' freqw'lwy dillt'rCl}('(', 
.. \ or H. (Figure ·1) a com·tlll!' ll! method \ ' \)1\­

;.;i"t:> of hc:dinv; ihc .'SI:llllbrd ;11Id IIllkn<lI\"1l 

ft"l"lllC1Wi{'s in a delecl'lI', and lllC:I"llring; the 
11('a! fn'lluclll ·.I· "'ith :\ t:alibnllt't! :ludill 

oscill:itnr a.s imlil':llcd ill Fi ).!; lI l'C .-1, 

'I'l l(-' TYI'I': l IU:)-,\ fn.:'pu.:: nl ',I' _\ I l':I:"\lrill~ 
I-:qllipl11cnt. i s :\11 a",""l'1ll111~' of the neee:->,.;ary 
i l1 slnllllcllt/i for nW:L.~11riI1g llnJ,;WI\I'n fre ­
q\\I'llI:If':< III t('rms III' "Iand:lnl- fn'qllt'nl ·." 
hanllollic.i oh(aitu·d frou) lit(> T\-l'~; 1100 
Frcqllt'lH:.V :Slandard. This :l;<.~C'mhly indut1cs 
;111 illlerpol:lliOIl ()>:i(,ill;llor ;lwl COlnp:Lri";'1l1 

o"dllo:;\'ope for !llc:l>:iu!'ing audio :lnt! hl'at 
f!'l'ljUPllcie:o:, as \\"cl1 as tit(' nc:eI'S:<'I!'.'· rmlio­
frcqllency dd,'!'!I)r,.; and l'alillr:iled C)St,ilb t or., 
uscd ill measurin g ill(' Iti~hcr frCljllcneies, For 
:1 ('()]Hpldc liP,scription . "ec pap'.~ 200 1.0 207. 

WIDE-R ANGE FREQUENCY METERS 

For ]\\:Hl~' appli("nJion.<: it i ,~ not tlCt'C':;!Sar,l" to 
lia \'C the' aCl'ur;u'Y pro"i,k,d b.\' a fn'queue)' 
.Slandard . nor il' il :1111'11,1":< po::<..::iblc t o lise COIl­
I"('UiClllly ",wit a re1:ui\'c\Y large pit'l'(; of :lP-

p:lr:ltus. Acconliug;ly $1'\'1'1':11 diO"e'renl. Iype.­
of f 1"\l(ltlcnl',I"-llleaSllrill~ i n"!I"lIIlH'IL I.') 11;\ I'e 1)('('11 
d('velopc!] til >'111)1)lt'III('1I1 ll)c "1:Lll(I;lnl "I'cr 
\·al'iOll.~ fl 'cqu('lIe.,· aud al'CUl"ac.\' r:1I1~CS, TI\{' 
simple". 01 Ua:>-(' i,~ Ill() lirnc-\lonllrc,1 rt'SOII;llll, 
cireuil \I" :l ycnwl(!r, \\·!t ieit j;;: " I dl a l'a luai,I(, 
Lool fOl" l.!t"lle'ral (:xp<'l'imCIlI',:d \l'ork fir ftll 
til:! kin~ pl'I'li111 ill:l!',\" :11 lj ll .~1 nlf"lll:< on o~I'i I b tor., 
:lnd Iral1.~1l1i({crs. :;en.::ral 1ll0dl!is of W:ln7 
mr::It 'r" difYcrinl! ill f1'l'qw'lll:Y r:ltlW'.~ . ac­
CllJ"a(·ic>'. alll! n'.~OII:UI"e in,lil':II()r" an: de­
scr ibed in d\'lail on pal!"e,~ ~H; 10218. 

T he llf'krod.l"IlC freqllcm'y IlIt'Lt'l" i:5 capahl(' 
o f making me:l .~llrcn1l'nts more :H'('llrajf'l~' 
th;lll 111{' wan:,mH{'1" alII] ",ill is ,~llL:dll'lI()lI!!;h 

~o th:ll, pOl't:!l)ility an,! >'implil'it.'" an:: 1101 
lost. Unc modt,1. lit,: 'I'\'l'~: (;2U-:\, d\.:,~(·rihcd 
OJ) jJa;.!c 2 1t), \'uII1:lil\~ a 1l1lt'-llll'~:I( ' ,I't' ] (; ( · I".'·~I;11 
cali l) I";I ! I)!" \\"Ilil"h nukl's pu:< .... illl<, fr('ll l lCll(',\' 
rnC:I:->lln'llll'lll~ to :In :L{"ClIr;\( '.," of U.O I f ; } . The 
'1'\"1'1,: 7211-.\ ( p;l~( ' 21Z j i":1 U.I'; ill~lrllllWlll 
fur Il":C IIp (u aoou mc)!:wyd,'s. Tilt.: <lil"\.:I'I­

rt'ad in;..:: (Iial" (In tlll'S(' ill.~Ln(lll('l1ts nl:lla' 
I'apill nll';L:"lll'cnWII{:< pos!Sihlc. 

The Tn'I': I J le-,\ lIHt'rpII\ating Fn'l(I]('IlCY 

:-ltantbrd . P:L;"::t' 211.'-;. i.~ ;\ 111'\\' 1.1'1)(' 'If in"Il"U­

m('al dc.~i:';:I1(:d p'lrti(·llbrl.l· (or W'C Irilh 
IU'It'rod.'·I1l' fn':IIl1t~11("Y 1Ilt'1\'r';; Iu eXIt])'! :tC­
('111":11( ' 1't'Cq1It'1l1'Y lll(':I.~lIrelllenl.~ up 10 2UOU OJ' 
~~()OO mC~:H'.I '\' I ('s . Tlti" in"t 1"1 I Illt'll 1 i,-; p~~t'tI­
l.i:dl,l· 11 t" 1'.I'f; \.lll-t'IH1I l'ollt'd l'n'ljll('IH·.\' ;.;talld:tnl 
\·:tri;thk OI'C)" lilt, I":LIl~C (' mill 1000 III IOlU 
kilo('\'t'los, '1\\"(, lllulti\'illl"HlIll' llnit.~ );il'c I(JO­
ke a;ld 1-:\ [1' 11!H·mollie;.;. The f:tet that the' 
o.-;(·ill:1lo1' :llld 11l11ltn,jilr;tI"r (llllllut" :11'(' \":LI"I ­

u1tlc 0\'\'1':\ l iJG r:t1l}>;(' 1IIl';\lLS t!tat Ihil' ill>'lrtl­
mcnt call he lls\·d with :1 1U'lcl'od.nl(: fl'('­

ljllCJl('y ]lldcr "twit :)" Ill(' Tn'~: i 211-,\ 10 
prlll·ith: an :\I'('llr:!IC dl('!'k pI)int al :\1\." 
poilll on Ihe dial ,,! Ihe TYl'E no-.\. TIHI-~ 
tIle :n'l: llr;)I '\, Il l' 111(';1";11l"!'nH'I1L<; 111 :1,1(' 11"1111 tl,c 
T V!'I': i ~IJ-,\ I lel('l"ud.\"I\(' [-"re'luCnt·.\" ,\[('Iel" i.-; 
impl'uI'ed (0 a( le:, ,.:( 2.-) jlar1~ PI'I" mil1itlll, 

AUDIO FREQUENCIES 
For tlte tiin't"l nH':\.'Sl1rellH'l1t of audio frc­

\jl1l"lIeic:.:, 111"0 ill .... lI"l1l11e1l1:< ;l\'(' :I\·aibloll'. Ihc 
TYl'~: t 17Ij- ,\ l ,'rI'Ij1I<·lll'.\" :\It'\t'[". :I dirc,'I-illdi­
(:;11il1); dl'I' icc fOl" 11l(:;)"'llri l l~ In"t1Il·IlI'ic,.; 111) In 
tiu J,;\', and lltl' T YPE 11 ,11-,\ .\lldi,,-Fn"ltu·ll1'Y 
:'I1,,1t-I", a lIull-I.I'pe \riCll Brid::;c with a tlin:d­
I'c;lding; dial frUIl! 2U cyl'ies (0 20 J,;c, 

F),;C1U: t" Funtl;"",,1 di";;,.,,,,, ,h",,' ;nl.: Ihe "1~'r'l!ion of 
Lh~ di ,.c"t· iJ"alill!! \lIN!."d o) f fl'eqnelll:,' """""u"",,·"I. 
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TYPE 1100-A FREQUENCY STANDARDS 

The TYPI': 1100-.\ Fr('(111Cn(',\' ;-;\alLlbnls :lrC 
h'!!;hly ]1n'l';:<I' "lanlial'd" uf fn.:qlL{'lwy. o]lel'a('­
iq~ on 11u' [ll'itH'ipl('~ ulll1ined 011 page~ 1!J-l 
,mil 1\):1. Two m"dd" ,Ire :(v;tibhle, the 'j'Yl'~; 
Ilnu-.\P Pril11:tI"\' ::il:l nd:lnl and (he TYI'E 
llUO-.\l! ~('l'()tllh;r.\· :-;;l:lndard . Tilt' f;ame h(l:,ic 
c!(!l1H~1I1~ :\ rc ll,;('01 in e:wh t ~Hld there ioS 11 0 

d :ITcl'l!IICe in :WI'III':U'Y :lIlll ~l:lbi lit" II/'I.wecn 
the [\I'll n";;<\'mhl ih':. . . 

Tilt, primal'.\" ,~Ialldard i.~ pt"u\-ided with :l 

:-;~'lH']"Wl(Jl\h'lt:r l:-:yrw]lrOIHIll.i mO\IJ[' (·1UI·k) 

fol' t'vaIU:llill f,( its I"I'(,IIIH'III'." Ili !'!'!'1l," in lenllS 
01 .'S(.an, [:)1'1 1 time. ' t'llt; ';('cuI Ldarv sl:ln ll: Ll"d 
bil,; Ill) " ,nwnmUtlwt('L ...... 11 0111':1' ,,;p(·(·ili e:t­
I i()n.~ arc idell! il':t! wil It lI]u.~e 1"01' I he primary 
::l\allibrd. 

J [annullle series lJatied 011 flllldatlw lIbl::l of 
o It I, ]0 ;"[nd 100 kiluc,yt,IC':-; an! a\';lihhlt: at 
il~ output t('l"minal" tn fUl"lli.,;!t 1l.';;lhle ~l:lnd ­
;11"(1 f n.~q llencie." un'r a widl' range. The 
;\ (;cur~tey I!f all (1\11]J\ll. frl''111l'IH:ics i~ the 
~[[mc nml is helle!" 1han li\'c lml"\ :-i in t.en 
million 0\"(:1' periud" vI" .sel'cral mouths. 

l'lll(·~s otlll'!"\\' i,,:e :-qw("ilieci . pat·ll assemhly 
is l:illppl icd in n lloor-Iype ]"('by rack . 

A hlllcliollal lal'Oll\ of lIn! s lancbrd is 
:;ho\\']) 0 11 p:l).!.·O I!j -~. thief dest!ripLiom; uf the 
indi\'idllal IllliL.., arc gil"!'ll un I.he following 
pnge, ;md eumplNe speeificatiollS 011 pllge IO\l. 

A ucw ly dcsi ~n cd ;l sscmbly of frequency 
measuring eqllipllleni rot· ll.,i!· wilh these 
SI,Hldan l ~ i~ IkSI;rihN ] (Ill pagt!S 200 1.0202. 

( :I'II(:,-al I{:ldiu Fl"t'lllWll CY ~l:1t1(I:ln!~ :Ire 
known the world O\"(~ r (or rcli:lhilil \' awl 
a('cur;)!·)". Th(·.'" nre u:-;ed I,y .l!;O\·t·l"ll111Clll;ll 
agenciel'. ill(h].~t.rial plants, milit:IIY SC]"I"j(;c.-:;, 

awl n:.~{'Hn·11 1:II)(,ralorit,,;. Currenl models 
hll\'(> all l ile ["t';~I\lI"\'~ of e:trliN onC'.~, plus 
man~' additiollal advan\;tJ.!cs ill com'ellie-nce, 
siz('. weighl . pcrl'nnna nce nud appt'(lr :IU('e, 
lh:ll resllll ["rom (; (>Ilf'ral Hadi,,·,., ('oll lillllOllS 

progr:lm of rcsc:uch :lllt! dt'I·(·lopnwnl in Ihe 
licld of fl"{)tj lK'IlC), lllea.-;ul"I; !l\cnL and sbnd­
nnlizatioll. 

The prLuwl"Y s t allcbl"d is an CXt'cllcnt. na­
tional s tambl"d of frequ pnt;.'! for eonUDlIlit'a­
lions minislri('s, ami with the TYI' E 11071-:\ 
Frequency ~leHsllrillg 1·:quiptn{'111 . ("~In I)c 
1:,;cd In monitor or to l11('a~nre tlte rrequencies 
of nldio "I;tlio!"!s. II is abo >'uiL:lble fOl" usc tIS 
a standard clock hy ob.-;cn·atorics, Hcsearch 
h~b(J1":tt.oriel") Hnd radio ml.llHlladuring pl:llltS 
~hollid Ui"iC the primary ::Mlndard whenever 

(,lOS/HIP ,'il'\\" I)f tIll> '1')"1' .: lll~l- . \J' l'rilllllr.\ FI"l" I \l(~,Wy 
';1:t1ld"r,!. !.,)Wl' r p'ln or ,\0.:. f\I)OI"n"~ '·Cl'l.'· nU'k i~ IWI 
~\o",,"Il. "['I> .. < ' '''llp!~ll' l"'l<"k i ~ ~illLil:" l<.> I hal ~11<)"" in 
11", I'h"lol!nq>l . Ull t.,,!.:<, :!!IU. \\"h" 11 II,,· ""lll<hr<\ i~ loft 

l;e mouilled Oil ;. lKo·It,.] ' "r \,,1,1 (,. " ltl'l\d ,-t~'l'e nu·k " ;11' 
h(' "UPI,li,·d . if ~p("ol'ili<'d ill IILe Imler . 

t.hc l"cquirctl1('nt" make it alh'isaiJlc lo have 
an ind{'Jl(·n tlt-nl (· llI·(·k ag~lill,~ l tim !.!. 

For many lIses Ih e limin)! fca.\ llt"c of 11lf' 
prin1:1]·.\· slanclard i~ not. ncc!lc~ l , :Illtl till' 
,,;('colldar'v ~ta !ldal"ll. II'hi eh 111)"erl-' t he .":tIlW 
st abili ty 'Ill II lower priee , (';.111 I)e ll"t'll. With 
the sCt:ond:lrl' st:H1ti:trd. all :H"(!II]'nll' ("he("k 
upun iIi! frc(illcllt"y (";111 hr malip by :I t:OlH­
pa ri"ol1 wil h ",kualan I-f rcquC'JI('y rad io t rans­
mi.-;"iol1$ ::lnch :\;; ! h()::;f) of the Sat ion;t.1 Bu re-all 
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of Sl:llld:wd~ al Wa",hin~lOn . Thi~ com p:ui,.')Jl 
is adequate !!J e\'aluate Ihe freqILclII'Y nf i hc 
standard tu :L f(·\\' p~lI·tS ill n llt' 11111111n .. 1 
O1illioll. 

Shown helow arc ihc imli\' itluHl panel:; that 

TYPE 480-PA CABINET RACK 

. \ fI"ur-I.I'I'" ,."loit ... 1 r;,,·k i~ ~Il I'IJlied 10 how .... Ill\' 
""1111'1 .. ,,, f r' ·'II\{'lIt'.I' ~rarldard IIItI" ~~:I ht.'llch-l.I·IIC 1':H:k 

make up tlw standard. \\"iih hl'i,,{ d(':,crip­
liuns IIf IIwi r t'har:H"1 cri,,;! ies. . \ t1di t iunal de­
tail . .;: "I' ('in'ltit and i'(JlI,.lnwtiun wil l gl:ully 
l)t~ :mpplit!tl UpOIl n~lIlws t . :::>pt"!f:iJimlt iun.s awl 
pril'j'!S :tn' li"Il't1 UII p:.gc UJ!I. 

TYPE 1103-A SYNCRONOMETER 
T his P:l1I('\ i lld udt:1! it 1000h:y<;lt..: synclol'<.mou~ Iilotor 

for clTet,tiv\'\Io "ollll1illl! tIl(· 111111\111'1' oi ,'vd"" ('.st,('llI (:ri 

I)y 1.l.c ;,;(:\W!:, rd IJII:>w.clcO'nic o)~"ilbt()r' ill a sl:llIdanl 
t iI,w iz ,l( ·rv:. l. :\ hl!"ge, illUlninalcd , 21-11our di,.l wit II ,I 
I,II'I! ~\\,f~'P l,m ul L11 :1 k.,,.: fur" "U"Y \·j"ihility . ,\ ILIi (Tu,li"l 
CV II I:\"III I', ('11I'ralillg '"H'" ,·i l,·), 1<Ii""'I' I, alu[ ea li l'!':t l, ,, l 
in h\lII.II·e.llll~ uf!l SI'<'Ui ld, i~ IlI'Il\'id ,·.1 f(11' 1'()l llllal'i ~')11 
wi lh lilllt, ~igll:tl~. Tilt, mil-l'lI"tiu l nle,·lwlli~ 1l1 ""11 
lit, l'ha:<l,d 1,,\, nlei'll~ IIr" p:llwl "I)I,II'ul. C"lIl pal'i~OIl 
"f Ihe ~Y I H'rou<)llwh 'r n':"tillj:; \\'ill, ~1"1I.l:.rd lillie 
":III he Illude "II tbo l1licrodi:'ll ,wid" 10 (IIW p:lrl ill 
10 '11 milliun UV"r a 2-1-Itullt' illler\'ai. T he HlC.Ja-cn·l.., 
~,\'lIdll'onolls mOlor is ~t:lrlc,l 10,\' I, t ~)..cyclc '"Olur 
"'''' '''(Jlk~ 1 by" J.m~I,-hulIlJ" UII lIlt' Pi\II~'1. 

TYPE 1102-A MULTIVIBRATOR 
AND POWER SUPPLY UNIT 

Tlli" ullit 'MIII,.ill" fVUT 1II1IItivilol'al(,i'l! "f U1U, HI, 
I, alld 0,1 k.· fn:q\u:lIcic~ , the po wer sUj)pl.\' for 1111' 
('III in: 81ambr,!. awl d'I} culllrul circuils of the 1(,1Il­
l't'I'alllrt'",,'ulllI'111 ~y"l em or 111<.1 'I'YI 'I : 1101-,\ 1.'icl:U­
Ek'(·tr;c Oseillator. (;ollc(,lIlril' s lli!'I,It~1 <';(JIlllect",,, 
al'(' I'l'<)vicle<1 fur 100-kc :lllli Io.k,' har11l0Ili.: '1111 -
IJlllS, for m di,) (T(>( I'U.! IHW IlI c,,"urCIIICIII~, :lIId 10 1.:", 
I k c ,tllIl U.I k,' for au,lio fn·'ll"'llt·y IIIt"l.<lIrt·lIWIII", 
'1'1 1" 1<1: "Ollll(,\'li'"I>' life ill I U\ouul{·d Oil IIH' n'al' uf 
tI,c u ....... ·lIlbh· .. \11 tulll.!" ill'" I\I ·t'~'~ .<ihh' fl'UII! Il,l' rL·al'. 
without !\'l1iov:t\ of :'IIV 0\11,'1 ,·,,,,,er,,. The r,)u r mlll­
\'ihr:. l "'·~ :tn' 1110\11111·<1 ' un lI,t· r!':\I' pan.·I, \I'hi.,1t i~ 
n·m" val, I, · wltlu,ul I li ~' ·'>Ilnl" · l ill .t: : l n~' wiring. :\1 ('1)1>1 -
ill~ ~p :\""r~ :lI<rl >!j ·!'vh'irl .t: ""III,· an ' ~ II Jlp l i t,:d 10 0lll:I':lI .· 
the' m\llti\'ilol':u "I'.~ WIt"11 tlU' PI III,,1 i~ I'c\'ul'~cd, ::ivi ll),: 
:H'n'~~ 10 a ll CVlll ]JOtlelll S of Lite m ull i I' illmlor :1S.~l;lId ,I.\', 

TYPE 1101-A PIEZO-ELECTRIC OSCillATOR 
Tlti ~ ,-,~dlllllor "per"ll'~ witll I, T n'l:: 111li .... \ (bwl·lI. 

11:"Ir, whkh is m() lI lIlt..~l ill Ihe If:mller~IIUI'''-l'olitrul 
uni t. 1()(':\loo at IIII' Il'ft, hchiml Illc p:lllcl, T h" 
IcmpCl'ill UI'C IS c0l1 Lrol leo.l l'Y:1 '·.)nll'el1.'<:d ... ~ 1 tl,l·m' ...... 
~ I"t "II'1'1\it IIlId i" III[llnl:. in ...... l witlil" n.m" (' f"r :tll 
ot<.l i lmn · UIllhiclit. I CJIIIH: ral.ur(·~ . The "",·ilIalor \';r"lIi L 
"~mbly i!l Il\OIlIl",d "t l ilt riJ.l:I'1 hdlilld Ih(· P:IIIL·1. 
,\ 1\ l u~~ :In' ;1I1''''~~it.I,' [r,,"l II ... r.·t,r w;1 h..,111 remo\'­
ill l! i lll\' dW'1 (~JI'PI"l<. 

A vii'I" fir I he Tn'~: IIUO-A QlI;lrtZ Bar is " h" \\'11 011 
p:'I&C l~!:). 

i~ spt"'ili " "ll,\' o r,I'·I·'~1. \\' 1,,," Ihe Tnl:: I JtI[...,\ F re­
'IUl'Il('Y :\ l c:tsuri ll ~ l!;qllipllI<.I1I1 is onkn.:d wilt. Ih,' 
SI:md:II'IJ, Ihe oolll)lll'lf! ['~Sf'lllh ly i~ 11I1)l:"!!.,,,1 a~ ~howil 
on p:lJ.:C :lOU, t )p'Cllml!~. \\'l1h l'emov:lhl.· JlI lI~l lI ... ~1 con'!'>; . 
are jll'Ovid ... d fOJ' cUllm.,<.: tiv II8 b£,tll'I,(:1l the ~I:t ll(brd 
IlIltllli(! 1II('I\$lIr;l1,(: ' '''llI ipIIH·1l1. 
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SPECIFICATIONS 

Freq uen cy Range : St:IHdurd frC'IIIf'nril'$ r;ttI~i"" froIU 
(one I.ul:;c W-T o;c<!\!1l<1 to rn-,qurrwil;,~ of oKlv<!r,t! "''-'I>''''y<:l".; 
rail 1>('- ,)hta;u(!d frolll this (>irui,,,,,ent . 

T h\, <'llt lm! rr(·'I\ I~' ... ie.," /I re ;1" fullow~: The "pp·n Itl'­
qU('Il .. y li,nlt d"I"''''I., UP<'>" I.he '''ell,Otl u~"d to UCH'('\ 

:\Il,t 1L T ili~c the h:,rm'mj":1 'I'h,) ,,:lIn"" hc'r" 'I1Iote'<l :lrc 
t':\.il~· r('!!rll{>ll when u~ing 1.1",; ']'yn; 11011 Fr~~ l lIrll{'.~· 

Tfl<n~f('r 1; 1';1:0-
FTrll" l\MJ-k ... multivihr:lwr. 1(10 I.e :\nr( its hr'rt"'''''e< 

up ,,)';0 ll1ci!:wyd" .• 
Fr')'" 10-k ... 1I1\111h·jhrawr. IC) kc ,,,HI it~ Iw .... "),,;,·,, IIll 

to !O ,,,(·~; ... yd,,,,. 
Fro)", l -kf' ,,,,,lti"jhrltwr, I kr. ,,,,d i L~ h"rmnn iC>! ;'1 

lh" :t1"E .... frNlu(>II (·y r~ni!e. 
Fn)!Il IOO-<·ydc ",uhi\'ihmwr, 100 cycle .• ,,,,d i,.s It"r­

Itl()ni<:~ in Illl' I(''''<'r Ilud,o r'Ul~ ~ . 

1'1'('''' tl ,,' ".v lwrol,olll<'lcr unil. 0""·,....·011<1 Nllilactor. 
The lin • .., or O<'~urr"'lt'C uf th() con'''''1 "HI.'- I~ 1,!.",;f'<1 
10 '"'''ur al an.,· i"~I'U1t o'"I,r :\ r""I:" of UIIO:: :;0:<"<)1111. 

Thb ('(HlUlCt i~ OllCll rnr "I ",u\ 50 all\1 d~,1 for \)50 
lIIilli.«.,<·oml,;. 

If II Hlit"hlll l,i)!h·f'{."-IIlIlII'·y ' Il('('i"l" i, u>;I....-1 I" dCI(: ... t 
tIII'''!. I(NI_k,' ha .. "o"i ... ~ til' to " j or ,"orC ""'~"'".'·I·I""" "all 
1>(> U1;li~( ... i (lire,·II.,·. For \\" ork "I I,igh(>r frl'<lllPul'iWi. hur­
IIIOU;'· .• of "" lIuxili:o.y o.,,· ill,I\'" who!;<" fumj,""clliftl I'; 
111 ,,,,,1(.,,-'(1 "I;:aln~ r . II"" "I,mdard OIl n l<Jwcr ire..lut" ... )" cu" 
101- 'I~''<l. 
Out put Vol tage : T hc h"rll"'nic OUlputs of the 100 ,,,,d 
lU k.· "rl' "I low '''''><'<.1,,,, ...... ((;5 ollln.~ I. Thc r-n,-" ,,,,It· 
"g",. rnl'''~IIrI~1 at th" l"r",i""I~ uf Ih" fr<1'1I1""",' ,\,,,,,1-
ft.d. "..r" ~~ " H:H,I"n ]""d. ar(>; "I IUO ke. U.1 "olt; :l" rl 
1U k,·. I.::' \·,,11~. T hc ,,,,,Ii,,-frc<, !i(·''''.'" OULI)UI.~ "rt· ,1\ lu". 
i",I>< .... l:t1I('o (('.(~, "l",, ~) . T lo .. r-III '~ \",,11,,1,(>.'< IIIc"~lIr .. d III 
110,· h'rllll',"! .~ld1> (.f II,,; ~1,""I"r'!. :",ro,." " 10,(1(11.1-0]"" 
lowl, nr .. : III k". :!o I"nit s ; I k,'. :!.'; '"<lit ~ : 100 "\"r l c.~ . :!O 
"011,. T I,,: <'C' "olt"g" '~ "r!' n·)"c,;,;·"t,uin! 0,,1.\' ; ·tlll·.\, a r .. 
n Ol Itlwr,"lIl'Cd \",,],,"~ 
Frequency Ad j ustm ent ; '1'10(· fr"'\lucn"~' ..,f 110(> ' I""r"" 
ha. in i! ~ o .• ,·malo r dr,·"it i ~ :\flju~I(~1 l<> wilhin I 1'"rt in 
lell ",ill in" o( il ~ ~1",,·i(ic, 1 fl 'L"PII'III·.'· in ({·nll ." "f ,Iallrl:\rd 
1;llle. ~lij;!h~ d,a"It.~., ill fn"IH<'IH'~' ,,,ay 01 " '111' dlL""1t ,hip­
'''elli. hUI " "0111 ro'l i ~ (>I'o\"id,\(! fO l' "dj""l.illl; tin" fr r"n"III'.'· 
" f '.;>r ill .• 1 "Jiftli",,, . 
Accuracy; Irhell II,e a:<''1'1,,101.\· i ... operale<l in ul"'''r']''''L~ 
wi th in~I f1l<'lioll~. ,,,,<1 "ffl" ,", 'lI:i ll" p".-i(,<1 of:l III0ml,. 
Ihr' n Ile of ddft of Ilw frf"luc·nr.,· will r""",ill 1«·low.) lJ"rl~ 
in Itl' p4.1r (hoy l",,1 Ihi~ will d<"!<::r,·:,,1' with tlUl(> to "I~,,, t 
11.::' 1': .. 1 in lU~ pcr d"Y:ll I he end of one ,I"t:ar·., VIJ<'rlHi"n . 
Freq uency Stabil ity : T he ~t,,,,d,,rd i~ dC"iI!lled ."'0 t1",~ 
(lrd;unr,' cila ul,((>~ in :tir pn-",,,lfe. :""I,;m,I te'''pCntlUTC. 

,,,,d line \·ol1"l':e I",,,c pr""li,·"II.I' III) ,'fT{.~~ 1 1)11 the frll­
<I''''w'.,·. Th ... tel"p,·."turll ~(ldli "i('''l of frl'<lucrll'Y d 
II,,· 'I"MI~. h"r b I ...... ~ 110"" I p"rt in 1111 pcr ricl':rco ('. 
T h<" tl·"'Il<'rnIUrt· ",-,,"wl is within ±OJll ~ C. Thc w,l I ~'J!~ 
("{) ... ftid"", of fr." llI ... II'·.'· of UI(' ,·r.'·~ I"I-c"'"rOncd o,;l',lb. 
tor i~ 'illllr ... ~h",",:'I.,·:! 1""1..", ill Itl' {or lin ... "olt,,£:c cI""'KC:l 
... f l({ Q. Til ... , ... "r,-,I,(c fre't""'1J~.'· \'ariatioll Irolll thi" 
e:lu"" will he ~ "b.'l:tl1li"II.I" le,,-~ . 

The n" e r""l io"" oi fre<(1II! " ... ,I" of tl", .~I'Uld"rd on .... 
iO bort periods. such as th<").w r!'(l ulre.1 in "'''kllll': (""1""""':: 
'"C:'"UT!'nIC"U :lN' Ics..! than I part ill 10'. 
Ou tpu t T erm in a ls : Thl' ,·ft rinu", nnlpnl fr!"lu .... "'IC'" "T~ 
m'id .. nV:lil!lhlc' ", Tn'.: .<17 ·1 ('0",,;,,1 C(" ' '''·<·I.)r~ ~.I Ih~ 
r('tlr of tl"l ,<,,-'!Cu,hl,\". ~i" " e "II n,·, ·"s~"r.'· \\";ri1>)! . 1<" :!ll 
in\(' T<·ollnC<:tio".~ 1"'1\\"''''' 11 UI,it.~ "i tl,,· ""."",1,1.,' . i~ I,rll' 
I'ill,'(] in the fOI"III of (,,,hie,,,. 110 r<;""'''''1 lOll >!. nC<"1 b ... ",,,01[· 
h.' rhc n . ..,r u\ll('r !,htlll IIOW,>T-MIPI'I.I' """ .. ,·, ·ti<>lIs. "",I .1 
cO"'''','I;on 1(, ,I".. I)<)i nl, whcre Ihe "1"nlh,',1 fr"quen. ·k." 
!It<. In hc 11.:('(1. 
Vacuum T u bes ; Thc 101]0\\"i11(; tullC!! arc r('(luire.1 :<1>11 
:lru sU)lplk'll wilh the "~lIlhly; 

] - 1\. \ ("7 

1O - 1~<;!\"7-GT 

l - .'ilU·G Y 

I - I ~51 (IJ .E. Co.) 
] - ~;K(j..(:T/G 

I-:! L .\I '- I:1O 

Power Supply, lu5 t" 12.'i (or 210 to t50) \"Olu. 50 t« 
GO cy,.I($. 

Powe r Input; 1'01' ,10" '\" 1'1'.: l IOO_:\ Q ~ .. ~t)ll,br.v St""d· 
"nl. Ihc Imwer d,' ''''''''/ f."", tI,e "'111'1'1., ' Ii",: i~ "pl"o"i­
'''''ll?l.'" I;";:, ... ,,1\ :; ; wit II 1,<,,,tc,.,, otT. rh .. p<) W"r r"'I"in~ 1 i. 
"Pltroxi"'~f.dy 12,. "':I(t :;. 1',,. \ 1", T\j>~; I JIMI-.\!' I'ri'"a"· 
.'II.:"" ]'.lrd. 11,,, rlll'rc~l'<!ndi"l:\ figllre~ "rl1 115 :tnd 1·15 
"''' tt ~. rCSIii'< ·liv"ly. 
Accesso r ies Supplied; C"'"pl..,1< .. Sl:t of lithe.,. ~ p: .. " ...... 1"' 
of fU:;b·. f",i hlt: li"k~. pil"t lilthl.~. All en''''''''I;""" ..,,,hlll~. 
irwludin)! ]l1)",(>r-sUI'l'ly ICII'h • ...nTl'i"illJ,; (::,I;]e. ""d ("011 '_ 
1,leh' upcralil,!! iustru.-tiuu,;. 

Mount ing : All unil S arc 1""tH,tl',1 I)" s l""d,,,d IQ- il"''' 
rel:l,\"-r,,,,k 1""'l'l ~ tl"i.·hL~· 1 in bl:".k "n"'l;lc I"NIUCT .• It · ,~, 
lI,mel L"f)n~lrt"'lio" . .-\ fI....-..,..I.' ·I)(> ,·"hi",·1 ,., ... k. hh"'k 
wr illk! .. linish. is slIPI.lil'd for t:lO,wting 'h~ ""il-~ of \.h,: 
H",:«"ubl., '. lil"uk 1""1f'I.~ are ~ull1>lied 11l filllluu",,,1 pMI;,'" 
of ",,,k 
Oimens ions ; TIll' 0"""'_,,11 ,limNhio", "f the " _"'«lI"b" 
ill lI <)or-IYI)(-'_ ,·ahi",·t ." ... k '<fl' (h('ighr) ,,;1 g)C (width ) "1'.' 
" (dppth) ;!Ol ':l i,l('h .... ~. '"'cr-,,II. TI,c """ilahle I",,"e\ S]},,,..-, 
i .' .1(1 w ..,k ,Ulil ~ or 70 illd,e". 
Net We igh t ; I .. flOOr·I.,·pe- r:'l'k ~. T\' !'~: (1110-:\1' . ;j:"" 
I'{)I""I.". '['n'r, I HHI- \(~, :UlIt l'",,"d~; in 1>\'"1'1.-1" 1'" I·,,,,,k •. 
Tl' Pf; 11110-:11'. 2:jU 1/"1""<1,,. Tn·t; 11110-.IQ. Ifill Jl"n"d ~. 

_______ 1·y:,<ccc:,-__ cc:-,-____ -: __________ -: ____ ,--,,-________ -, ______ (C·coC"C'·C'C,.C"c"c'------,----::e/C':"c'C'CC:---
1100-AP 1 Primary Frequency Standard . . . . .1 1·;:";C I' I. $2390.00 
1100-AQ Secondary Frequency Standard . . . E ;o;: .. \<;·I' 1690.00 

NOTE : Typ~: IIOO-A F l'cquene:.' Standa rds 
nre normally sl1 pplied III floor-I .vpe relay 
r:·u;ks. I f a ben('IHy pe rack i:; de~i l'cd, be 
sure lQ ~p('( : if'y in ol'deri ug. 
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FREQUENCY 

TYPE 110S-A FREQUENCY MEASURING EQUIPMENT 

\'i,-\\" or T\'I'I~ I iO.;· ,\ i'rl"lllCIW.'· ~1~:I~ lIriJl::: 1;;'11111'­
""'UI wil" T\' I' ~: I I tlll .'\ P P";"'a'.' Fn''! '''m'','' !"'nudnr'l. 
T\,,· ",,-.,,,,,ri, ,.: ('<11I11.n""" "~~,· ,,, ,.l., i~ ~ 1I1'1, lic,1 wi th 
"". fI'~'r-l)'I'" ."(:1,,) r,,,-k. " ,,,I rhl! Tn'" ItV; ' '\ I" ,er­
poinT;'''' V~cilbl' .r ",,"''' 1., ill ,he frl~IUl' ''C)' ~ 1 . : ul,brd 

r~('k . h"low d",' ~w",l"nl. 

The Tn'I': J 10:)-.-\ F,'cqucncy lUcnsming 
Eq uipmen t in('illdl'i'l :111 the :lUxili:lry I'quip­
men I 11I"'(:>\."aI"Y for ruc: tsl l ring unkw)wll fro­
q!lPllI'iC's ill tenni; of t he Tn·.,; 1 J(1O ... .-\ Fl'e-
1]1 11 '11t::" Hialldanls. 'I'he h'l"W'nli a rrangement 
of I'qlliplll c.:' 1U lind rhe 111 <." hrKI 01 measure­
ml'n! is :<huwn in 111(' fll lLel ilJllall )IOCk diagram, 
pagt' 202. \rhen 1 hi;-; :H'1<t'IIlI,I,\' i .. uFed ill ('011-
jllnction widl l'ilh C'1' mudd of the TnE 
1100-,\ Fn'lj lU'lu'y ~Iumbrd , me:Ul\1rcmenbj 
('n n be ma(h, directly :1.1 frequl'lI cies up to 
100 :'lIe, :\h.!!l1! lIt'Cll1en\1'l at hiJ.,dlt'r h equen cics 
{'all I,e made by u)'jin~ auxil ia ry cquipmcn ~, 
:ml'h as l'crci"Ns Ol' ost:ill:dur'li, tu t. t';U1sfcr 
tllc lIn knfJ\\' u ill Itannuni(; s1<' )Ji'l 10 :1 fre­
qll('IWY belD\\' 100 ?'lIe, Wbere l,he frcq uC'lwy 

range t.o he uscd is sma ller 01' thc l.ype of 
m Cl.lf'lI rf'ment to be mad!' is spce iali1.Ct.1. 
sim plel' as.scmblics can be fUl'Ili , .. hed, and 
qu ot ati ons will he madt! Up OIl request. 

T he ilU]i"i, lll: t] inst rutncnls ('ompris ing the 
TYp~: IIO':;-A F' lwllICnC,\' ,\[e:lsm ing: AR<:cmhl,v 
fire available :';1'J)aral('ly, :lIld :111 ;Ire dest:riiJt.'l.1 
in d(>! :~il ill till) follo\\'ing pag!'!s, 

The gCllt'nli tnC' thud d ml'a"Hlt'Clllcnt. i~ out ­
iint"<.] in litc' dia~ram 011 pa~I' 202, Al radiu 
frt ~quen cic)'; bpI wt'en abuut 100 kt- .1nd 100 
1'd e, t ho unkno\\'n ft'equency is I)l'olll!:hi i11l0 
th e mell sur i n~ sy,..; tem Lh rough the d clct'IM 
sec tion of a frequency Ll':l n::.:r el' un i I or 1 h rOl1gh 
nn CX/f'!'I1:ti r:1di o 1'C('civcl', The d ircd -1'l'ading: 
sca le of til(' frCI) IIt'IH'Y t ran sfe r unit ~ivcs thc 
:lpP t'o,'l:imu te val ut' of t lte Illtkuo\\'ll t'1'()1 11ICllt',\'_ 
For :l pI'cc ii«! dclerillinaliun, the L(,~II frc­
quency he1 ween t hc Ull k Tl l)\\'n tlll t! :1 ;;:1 !\.l\d:ll'd 
frcq llcncy hanllonic is me:lsu l'cd b~- ('om pari­
roll with tI!(' illtl'l'poialioo o,'';('ilblor, the 1:00ll­

p:lI'iw n being made on l.hc oscilloscope, 
Above !OO ).[c, exicrn:tl fn!qlt(' llc,\' metel'i' 

sllch ns the T ypJ,: i20-,\ Hnd Tn'E 1120-:\ \:all 
bc ui'cd to establish :t h:lI'tnonic rclalion 1)('­
tween the unkno\\'n and Lhe s t;\nJard ffl'­
([ueney , Other t,\"I)e~ of ~table osci1J:lt-o rs c~m 
nlso be u:o>ed 1'01' 1 h is purpose, 

At audio frequenciesJ the int e rpolation 
(J!<eillalol' is matched direet lv 10 tilt: IInknO""11 
frequen cy, A h:lrrnonie (Jf th,: unknuwn (:an 
hI! u,"icd at lo\\' <l udio and sub-audi hle fre­
quenc ies, 

Bet \\'ccH ahout. 5 kc li nd 100 ke, the iu­
lCt'j)(lilltiOIl ol;wi lllltol' i:s w:ied to pt'm!llI-{, :t 

Vfl r iabl e fn:quclU:Y (' ilTlilar ,..;wet1j) on l ,hl' 

oseillm'i{'opc, The 1tuknf)\\'1l frcqul'nc,v is then 
determilH'd from t ill' o,;('i llo...;\'ope paLlNI.l. 

T he ae('lIracy of me:t:<ttl'(, lllcnt t ha1 can be 
ca~i ly rC:llized is ±O,J cycle in dctermining 
the difTel'ell(:e het.ween ll11kno\\'!l and I;tandard 
frequencies, The fJ'lH.:liolla l accuracy nll'ie,:: 
",it,h the j'n' 'IlIcncy bei n,e: m(':lsu rcd r:tnging 
from 2 in 10$ at low fl'eqnencie:s Lo 1 in IO!l at 
high fl'cljucllcies, 

By re,-cI'sing the procet'hu'c of mC1Isure­
ment, :t prcci :-;ci,v known fre<j llency of any 
value belwC('n 100 kc and 20() ) [c ('an be 
general ed, The dC'i trcr\ frequen cy is availahle 
at the out pu t. t.erm inaJ,; of:l frC<lnclle.r t rall ,;­
fel' unit, Al audio frf'qucilcies, frolll the illICI'­
pola tion oscill:Hor, audio frcqucncie$ bel\\'CCU 
o ami SOOtl cycles arc :\vaiblJlc, 

This equipltI('n1 is Ihe resltlt of :l quarler 
{:clIlu I'Y of l'ul11 iltlll/HS dt'\'eiupmC'IlI, and , 
simplil'ilY uf OIWl'll1illtt It ,,:.;, l!~'XI In :1('('UntCY, 
U( : t~ 1I t,hc guid ing priuciple iu ils desi!;n , 
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TYPE 1109-A COMPARISON OSCILLOSCOPE 

Tl,i.~ IInil c"nt:oiwl:l (';:1111".1<; I" :ly ,,~cil1,,;«l(,I'~' . \\"i1l1 
il.~ 1'"" .,.,. ),lIppl.,· : ~pl"('li nJ,!, "" 11<~'lhinl! :1IIt! 1'1",,,c­
.,llift i,,;( 110'1 1\"('l"ks (, 'I" ci l"1;ubr ;c\\"P,'P~:1I I inc ilcq\ l('nr~·. 
n.l. I. :lIld til ~c ';1:01101:11"11 il', 'qu,·nci" ._. :,"d al ,I 1':\1'1-
at'k f"<;ljll, '"cy ',]'I:IiIL("d (rOlH Iii'.! in1 11rpn)"li,)!\ ,,~('i l-
1"10": an.1 :1 ,"'Ie{' i"" 1'r<'\'i(lil'~ feu' all 11t'r.('.':'..;a l'~· :lIUr 
rOllw'lIi(;1II c"lllp:lri$<"m; '"(·' I"i"{1.1 ill m:ikin).(. in;::fpwllcy 
ll\,·;I!I\lI".'IlWllt:<. \1""1 P:lll1"1"l1~ :Ire prescnt!...:1 VI\ a cir­
cubr ~\\ .•. ,;1' hy 1:"lbl <h·lkrtilll!. 

I~"r C""II']"'" ,k~l,dl'liull. ~ I"'!!C 2117. 

TYPE 1106-A, -B, -C FREQUENCY 
TRANSFER UNITS 

,:i 1 ':\IIl'I~ , 

E"c1, .. ( tl'c~e IIl1il;; OOhl"in U hclcmdY llc fl'!:'1 11CIlCY 
IIICI"r amI Ill,["t'<.Id.\"[I\~ tiClcelor, Wil II dircel.- rC:lding 
.~HI,'~. Ilul,:.;,·g arc " .~ t'ull,,,,g: 

'I'l l '\": IIOti- .-\ W() kc to 2000 ke 
Tl"i'~: 11()lj-ll 1 :\I e Ie) l U .:\11: 
TnE 1100-C; 10 .\Ic \.<J 100 .:\Ie 

Th!) harul,,"ic ,mljn!! .. f thc fl~'lII\'"I'Y IIIt'I/'r C"II l)() 
USl:J "I il\." j1!~'l1cics hi~11"" l!!;'!lll" .~" (~"'el~d l.y the 
di:! ! rnl!;!"cs. a:s \'''lll:1il'''d il l II,,; "J>N:!tllll!; IIlIi! rue! i"lIs. 
'1'110' ' ''lll,ut ,.i \he rr""I'U'IICr IlWll'r i~ ;,dju::>!"I,I" I,y 
:1 l':lu<.:I (·"lIl ... ,1. '1 $ is !II\! 1\.'!!Clll'r:lt i"lI "f lhc helcm­
clvile lid,,!)I',!· . 

. I'VI" c.,lIll'l.·\c Ilc,5cripljulI , "'-,,\ page 20a. 

TYPE 110S- A COUPLING PANEL 

This IIIIIt. I ~ ~l,c C<:lIlr:. li;(\·\1 eVlllf,,1 l",iul, al which 
:1 11 ~I\'iid,ill\: a 1" lle",·1 ",Ij ',.~ !l"I'!l1 ~ l'C"!'.",';a ry r, ,r 'I"il,g 
II", v:l r i'J Il" I" ,III hill:l! j, 'II>! • ,i Illl':<suring l'qUi!lllICllt <:,,11 
III ' <'::lsil)" :llld 11"il-kly 1·'tlTit-d "u l. 

1·'01' cl>lUpll;h.: ",,,:>(:ripti,,", :SC~' P:tb~ 2Ul'. 

TYPE 1107- A INTERPOLATION OSCILLATOR 

This " lIit b a dil"l'CI-f<"a,!i Il ~ <ludio-fre'1",, \lry ".~I; il­
latol' con'rill~ rl'\;qu,:II<"II:8 (rum 0 1.0 5000 e~·cl\!s. 11, is 
u~,·d I" 1I""\"III"C Illc ;,udio-fl"cqllt;Ilt;~' d it\"crt;llct; 1)(,'_ 
111"1"'11 Ihe \IllkllUWU frCl llhJIlt;y fn,d :1 ~t:l ndard IO-kc 
ha rlH"nie. 1'J"<.lvisi"u is 11\"111'. "II IlI"n lIe"II':;, :;" 11 .. '1(. 
r<'>HIIIs C,llI b .. "I,ll1illc,l IJ.\, llt)()ili"n '>111.\' . :O"<litling 
5uiJI":oeli"" .:\ mix('I' d rcilil is !,I"'\' idr>t.l will, COII11"l'1~ 
("I '!l1'1>111 ni 1110' in\t·q".lal<1r :Iud rur I h l,) ILllkllj'lI'n 
in'O. llU·l1ry. so IIt :ll a lII:t xi llllllll 1",:11 '1111plilUd", call II() 
"I\I~l in,~I. :\ "'\'1,'1' indi,'" I,·., "U l l'lll \",II;.);!;.' ,.n,1 call 
IJI~ Il.'W'! ":of " 1 ... ·,,[ il"li<""I"!' r"l" lU;ll('hinJ,! tho} inter-
1),,1 ,,1' " :lml unknown In·' !lLCI1(' i\~~. 

FlJr c"mpINc de,;crip1i .... u, .'jee p:I!W 205. 

TYPE 4S0-MA RELAY RACK 

The ill,liddwIJ t1l1il~. wi//, 0 ... ,:r" <",>I ;(>l1 "I 'he 
' 1 'I' 1'~: 110,· \ 1>1/"1'/,,>1<1/;"11 fI.<"; /I"/,, , . ,ort' 11)" 11 111 .... 1 in 
tho: Tln: ·ISO-\I ;\ rtt-b.\' l \:It].. .. \1 Ih,· 1';1,,'" "r IIIf! rack 

FREQUENCY 

is 1ll011I,', ~, 1 II TYl"~; 11 05-1 ' 1 ~Jlc"k~r r"I' 11111!illlc mnl1 i­
\(Irin!; "f 1 ,,' 01 I I, '11('''. 

.·\11 l~'IIIII'Cliong belll·.· .. ·11 ;11:",,1:11(1 ;lm\ II le",sl1rillJ,! 
,1;;"'''cluIJly MI' utlldc by lIIC""!:1 Hi' pU1ch C"IJ ~, which 
al"c sUJlplil,d. 

1-:;,,·10 o f II,,, ;1I ~ll'lll"C"I S '·ul"l,r;,;,,!.: ,\' ''' '!'YI'I; 11<)5, A Fn'q\lc',e~' ~I L·'IM 'rj"t.: 1':'llIil ",,.., ,1 ;, "",,;la)'l,,, ~ep:lrau<h' ... \11 :ore 
'·"" ,pl"lel.,· cI~'."·r;I>1"<1 in 11o ~' f' lllu,,-i,,>: 1''' J!;C.>. ",,01 tho~c olc"c'·;plion.s ~ 1o"uJ.j 1", "011.-. ,\1(><1 r"r f\lrllo ~'r del ails of rI (l:! ig" 

"",I ~~''''''n,\"j"n. nct. lI"e;:,:IoI. d;III('I>.s;""5, ('1.(" 
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FREQUENCY 

TYPE l105 - A FREQUENCY MEASURING EQUIPMENT 

SPECIFICATIONS 

Termjn ~ ls and Connections: .... 11 " '~UHI"rl!l.> :\r(' 

l"<lll;IJ ))l>d wit h T ,I'>: 1-, ;-1 l'o),,-~; ,, l (''-''' lL' ~;\''r,' "II 11,,· n ' ar 
of l·"o-II Hnit .. 'iu;t,,!>1.:. t'Ollll':'N;IlC r"ld~ rm~ '''IJ!)iil~L 
Power Supply: l(j;, to J:!5 ("r :!1() Il> ;! ,-,u J ,'nil .•. "O-IiO 
'".\",.)e" (h\wr ,·,,11 ,,:.:<>.- Or frl~I "<:""'C' "" ~J""(' ''' I <.>,.d~, ' "nl,'"' 
Power Input: :!(JI I ""I" 
Accessories Su ppl ied : '~l .:1,'(> ",,'I· "r ( ,1-1''': 1,1"" k I ''' ''''l.~: 
""""" "';"11; ,·"I ,l,'~, ;",,111<11"1: I" ,w<,r '11 1'1.1,' ,-",.,t., 
Mou n ting: "1"10 \, "(''''1,1' '1 \" "~.,·r"I.ly . will> II ,.. """ "1'1;"" 

of TU'I: IW:· .\ luterl'"Iat; .. " (,·,.j lb,.". ""''IIIl- in a 
~l"",!nnl I:, -;",'h 1"" 1. -1:-:1.1-.\1.\ ('" hi",-, l':o{"k. Th; , I'''''~ 
j",·ll1d ..,~ '<'n'''',' ""Ikh (ur ""-,, I, i " ._lrU""." ,l . .,.b.· ;"t. r. 
1'''/IIli" " "~'illllior 'I'MII,I. ill ,iI.· /""'1"""" '/ ~1" "",u,1 m ,.l:. ". 
S! WWIL ilL "I<" 1,1,,)1<';;:-"1') ' ,," I,all" ;!IKI. 
Dimensions: lll,·il.d ," ~ ';7~ ~ ( \<";,hlo l :!:.!~ (tlc'I,1h ) :lOl l 
i,,, ·I,,,,·. "\",'r-~II. T " t,,1 " ... l '1':"'" i - IL' ra,.J; I1l1i, ~, or ;" 
i",·I,,·> 
Net We ight: : ;~ 1' 11"'11""- i" .. ludi'lI! ",,·k. 

------ - ---_____ ~' ',,,/, [("" , ./ 

110S-A I Frequenc.y-M eosuring Equipment .1 .\IITl·:H $4480.00 

TI"~ d;"~ r" "'" S), ' ) "' '; II' (urie(;.)" ,, 1 for", tlte "p~ra(iO" 
,,[ 11", '1",'1'1. Ill):, 1 "'·'I\I'· "~.'· \ 1,·",,,, ,,,;; . \ ,~,'",I,I,·. Th" 
Tn'I( 11O~ ('''''I'I;,,~ 1'"",'1;. ,I,,· "" lOU,,! ""i, [ .. ,,'" ,,"hid, 
"II UI,er:lti,,,,, "n' ,·" mn ,11 .. ,] 

The uuku"wn ir'·'I "' ·W·.'· /, lIud " ,.,·ri~, ,,( .,l:I1hbl'tI 
[H'qUCHCY h"rn"", i" ~ "r,' "1'1 .1,,'<1 ,lor"l1(:l , :LI T "'''t:ol''r~ (Q 

the <lde'." I"r I" 11. ,· fro 'qll,,""v 1T'"",!cr ",oil. '1'1,,' Hook"""",, 
['''''1'' '' ''' '.' ,."" Ihe" ( 1) I~' ,'"li""L'l~1 qnH"kl.,· 11"<"" II", 
": liil"",;"" " I Il,,· d,· I"'·'"r. I:.! I ~ · ,1<-I ,·r",i",·.! "",n' :" .• 
" ,u·"1<'I.1 I" "," ,)1 I),P ), .,,,·,.,,d .1 "" f,·",!",·" ,· ., ""''''''. ',r 
t:; 1 I"· ' '' ' ''''"''' ',1 J".,'d,,,]s I.., ''',~ "I tl ... itltr'q ... I,,, jn,, 
"", ,, ;11:01,,". 
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FREQUENCY 

TYPE 1106 FREQUENCY TRANSFER UNITS 

USES : The T YPE [lOti FI'Cqll(,IU',\' Trans­
fer l'nil:; arc lll i!izl'IJ ill t.l'a ll",ferriug: an un­
knuwll frel]lL~'n('.v for nwa.-;l1l'el1Wnt again!'t :1 

frequency ", tand:ml. or for tr:m . .,fcrring ~\ fn.!­
'lUPIll· .... of known n!lu(' (dN('rrnined :tj!aillst 
illl;' $l:1 IHbrd ) in an output e;n:uit. T he 
dir('d -r(',\di ll~ frCq\l(,IH 'Y e:llihmlinfl,i lI'ill give 
the :lJlPl'Oxim:llc \';tlue: of ;til uuknown fl'c­
(1111'nl"Y, OJ' the' approxim:'llC \'al\1{) of fl. dC::iircd 
frcqlll' !H',V ill tile uutput (·in'lIi t.. 

Wht'n 1Ii';l.xl with a. Ircqu('lley st.andnrd, 
1I)[o,,;t, uni t,; pro\'idc ll1e:l ll ::! for rapidly idell !i­
I\ing: the iI:Il'I11!ltli('s of the ,, /:tndal'd; for 
:lITUI':H{'I,v m:lt ehing the heterodYll e fro­
qllollry meter to the unkllowlI frequency; 
for lIS(' a s a $1L hstit lll c "1) lll'CI' in me;l,,:urill,!!' 
fIW1U('[Jl'ic,'l ltttder eontiiliolls of n oi ~e, f:tdi nj.!' 
ur of intel'milll'n t. operation of the tr:u!~­
lll il tN j ;tnd for ohlaiuing;l frequency of altr 
dc,;ired \'alm', ,l(;clIratdy known in lerms of 
11 11' fn..:qucllI' ,Y ,,,t:ltldanl. 

T he Fn'!juency Tmllsfcl' UnitiS e:lI\ also be 
l l ~ed as gl:IH:ra l 1l\lrpO~e c:tlihrilt.cd frequency 
1l1C'l e l'~ and detectors, 

D::5CR IPTlON: T he TYI'!;:f; I lOti-A, 11OG-ll :Uld 
11(1)-C Fn'qu('nc,\' Tr:lIl :o: !'cr l'ni\...; lin) idenLi­
I'al ('X('C'll t 1'01' ~hei r freqllcnc,Y ranges which 
:11'(' : 

THE I IOG-A 
' I ' Y!'~: 110li-B 
Tn'.~ 1106-C 

100 kt' to 2000 kc 
I :'I ll' 10 10 .\ lc 

10 ':'I[ e La 100 Me 

1-:;1.('11 nl!l~i;,;t ,~ of :. hclerodytlt' frequency 
mpl er (\\ 'illt it:mllouic generating cil'cuih :lI1d 
Olttpui cOIHl'ol ) ana a hl't.('l'od,v nc c! plC('tOI' 
(witlt andio-fn'qllency amplifier and l'cgencr;)­
\ iOIl ('0111 1'01 ), 

'I'll(' h('IC'l'odpll' freq lll:llcy nWlcr nS('illa,tor 
('irl 'u il b a highly ,~L:lble o,-wilialor hadng a 
I'rp(]IH'IH:Y r;wj.!(' of :2 t o 1 in \.\\'/) ( 1IO\i-:\,-) or 
thl'C'1' ":(('\'Ili ( 1 J(){i·B, -(; ) , .\ dircel.-l'cading 
frcq llenc'." ":(:ak i,~ pl'Ovilkd for Ilw [ll lLdn­
men1 al and sclcr( ('d It,lnnonic range,,;, C'O\'CI'­

in,!!; J() (o lin fl't'q llcncy (20 10 I on J 10Li-:\) , 
'I'l l(' Il:mnonic (Jttl]Jlli C! lIl Ill' It,''ed a t frp!jtH"lI­
(; i( ~" Iligller tll: ln titl);';P l'un 'red on the dial 
r:lnJ;e~; fur tJx:llllplc, u,~il1g the fllndanll'nt:li 
I' rcqllCl\('Y s('ales and reatl i ll,!!; H'll time''': the 
";(':11(' \'-alllC gi\-e's tho {'o\"cra;..!:e of the temh 
h:ll'tnoni(:, Full det ai l...; of opcra Lioll urc gi\'cn 
in till' ill,.:lrul'l iun, ... , 

The helcrodyne d r. t.C'('lOl' hn'S mll~c-switch­
inJ..( and direet-l'('Hding freq l1 clle,v ":('alc;,; CO\'c r­
ing the r:u('d rang(' of the. unit., The detector 
(;:111 b .. , opel'al l)d Cilll('r in tlte UOll-os(:illating 
or o,.:eilla,ting ('ondilioll hy u;.:c of I he rcgt'lIe r;l­
Lion COll t 1'01. \\ ' hen o;o;('illaLing, it i,,; e:;peci:1l1y 
u:~dlll in oht {ti ning: an ex:tcl ~e ro heal ,,;etling 
bC'I\I't'f'n Ille frecIIII'IIC." Ine(N alld a signal 
fn'qll cllcy, b,v Ihe lhn:c-u:;I,illa tor md hod , 
, I\(' dctedol' ,,;pJ'\'i ng 11 1'\ the third o,,;eillt'l. tor, 
When not o:;l:illatiug, it pro(h!!' ,;,,; t he beat 
bet ween the .staudard harmonic :m d the 
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unknown fn'quC'IH'Y. An :lllriio-frcq llt'lH'f am­
plifier with an output impcd:tnce of :tpJlnp;i­
mill e!), liDO ohms is prm·id('d . 

On ha th 1.11<' h('[('I'od,\' u O freq uen cy Ilwt('1' 

and delC'tlo!' direct-reacting frequ ency scales, 
Ileud,\' :~liU d():';lTC'C rotation of the drum dial:; 
I:; ui'rd . Both :L!'p npproxim:Ht'ly :<tr:lighl-lin(:­
frcqul.;IIl:Y ill (~ ~dihr:llion. Operation of the 
m ng<, .,<e[pe lf,r,.; :llll oma1 i('fll1.\· >;t,ts t\II' point 1"1'.<; 

so thaI the likelihuod of erl"Or in reading olle 
of the sc\'ernl ,«":111':< 011 the di :t1 i."i gl't"atly 
rctl\l ('('~l. 

FEATURES: +-- ni:ll.~ arc dircd-l'r:1!ling in fre­
fjIIl'JlC,\' fo r bOLh l ile I'rl'qlH:Il cy meter and the 
detector. 

• H:lnge di:ll s arc ilillmin:tled and are mo\lnt~'! 
behind pi1Tle l and \'lowed through n window . 

+- Hlmg;e :) wil chill~ fot' both fr equency meter 
!md d ct ('(·(Ol'. 

.. The ltei,erodYllc frcquelwy meier is de­
signed for:1 It igll (legn'l' ,If i'rCtlllt'l lt." ,.:1 ~ll )i li i .y, 
a nd drift i" /1{'gligihlf' for the spI,tiliC'd co ndi­
tiOIl . .;: of ll ."('. 

SPEC IFI CATIONS 

Frequency Range : 
Tn'f: 111l6-.\ IOU k,' to ;?'U IO k,' (H r"" t.:'·.~ ) 

( II) ""'t.:e~\ 
( Ill ''' ''!l.e, I 

T"Pf: I IUI\- II I M e t() 11) ,\\,' 

TYN: I ll~I-( ' IU ~I e TO 11)11 ,\I f' 

The hl!lcrotl.l'lw h',·,I'IP."'·.'· '''''h:r~ ,oi l I",,'" 2 . I f",,'b_ 
"",,,\al r;",,(('.'. "';1\' ""l il,r:He<l ,ti r,·(' r-tl·a,li"~ IUltIUOILj" 
S('f,Jp~. TI,,· l,l·lt·til,b·",' ,lew"">,,, " II h'I\'(' r" ,,(I'''",''111:1 1 
r,"'e'" '-{j"""j"g Ih., ~V'.~·i (i "d I",,,,d 
Calibration: TILl' 1,,·(,,"'Io I.""e frcq"'.!IIc.,· meIer .1;,,1s :Ire 
(:r.lil,r"\ed ,,~ lulloll'.': 

Ty PIC 1 Hlfl-A j k " ill\""" ' :\ I ~ 
5 kc ;" l en·,lI~ 

10 k(' i "lcr\'"I~ 

Tn'.; 110(;-13 :; k,· illl"r\'"I~ 

'" k(' illl(' r\,,, I ~ 

T n'.: 11OIj-C :!O k,· illlt""",II" 
100 k,' i l>!cT\' " I~ 
~Ol; k<- i "l, 'n'"I, 

The hcterodYI," <I"H"'lor oIlal~ 

100 tn 
·100 If' 

lOll!) Ii> 

1.(KllO 

:! ,(~I to 

W.O I" 
20.1\ I" 
r~1.n lU 

4.(K l k c 
1000 kc 
2000 k" 
:=.011 .\ Ic 

tn.OI' .\\(-

20.() :'11> 
:>l1.1J ~Ii, 

H)ll .() :.1>. 
i,re ~" l ilm\ I NI with 

so,,,(',,,I"1I KI'Ciner fr~'<.llIelll·.'· illll·n'it is. hilt lhc jll(en·al .• 
)><!rlll;' 1'("",,,,,,1,1,· c_,(I",,,l i.,,, of Ir"' I'''''''''''. 

Accur:ocy; T he """U'''Q' of lh.;: h(.'!.;:r(j(!.\· 'w fr~'<.IUC""}" 
melc r ~" I il,r illioll l)(:rn,i l ~ pu"; I;,,e idculi!ir'~ li (m u( 
It"rl "'.!'"~''' "')"'11 lI ... ·<I wi!!, II Ircq Hc ''''.' · ~t"",I,,,,l. U"'ld 
i,."li"idually. Ihe ""l ihrutiIJIl " AIl III' r,·lied up ... " It> ±O. I 
pt'r ('<JUt, 
F requency Stab,l ity; Tire ";tl·II; I.~ of tl ... o~<·jll'\lOr~ u"..u 
lor lhe h('lcrodrne ir("'IU('''e}' mew,,; :l rc c!"";lIu,'<.1 rur 
hill" " ,abilil,\' at!"in~' ('h ''''lle.' in ~UJl Ill .\· ,-"ltai;:(> '>r 
,· I"'Hg,'$. ill lul.><: '·"p,l('ittlll"':l._. '1'1 ". hel(·rull.,· ut· dele"lor 
,.".,hility i~ "ill , .. < g'l<~ !. hut i . ... "m,·if·llll." 1';1;11 ~o d ,nt n(, 
<1 iffi~IIh.,· i" (>1)1""""\"" '<.1 frum \'1\r;;lti on ~ in ,,,"killJ.: Ire­
qllell"Y lI'c""'r(,IJlI'lII~, 

Input and Output C ircu its : Th~ hur",,,";e "HIPII! 01 
lhe lr"Il'T()(I.,·!u, (r<-'<.:I'II'nc ... "'nler~ i~ ,l\'~ilnh!c ~t .,;hicldet! 
cn,, ~ ;,,1 CU"",,(,((\U lor use ",hi, ,jl)-t;.5 ul ,m \'O"~'l'!llric 

robl,', Il:.rt ,,<)I I ;~~ of 110" fllud'"llcnl.1 1 fr<:'IUl'H,·.'· ~.' , :o t· 
ICB,( d,!' ll)ll< arc \l~Bbl.,. T ire n.di,,_fr."'!"""".\· illIHlI. ,,,,<I 
tire il1u lio- ir""" lue"".'· 01111"11 (',,,,nc('1 i,, " ~ "I t1o .. hetcr", I."III) 
.l"u·.'Wr "ro:. ;!o iel,!,,,J .· , ~.".;"l ('um' .... I"r~. T he i"I'"~ cir,·"i l 
i ~ $" il:\I.!,· ("r IIi'!! \\'i lh 6()-- I,;; "hill ,'a1>le; I I.e olllJm~ 

illll,."In",·" L. "1'1'rQ.~ jm"I<'I., li(lr l "h"I~, 
Power Supply: HI'; I', 12.'; (~'r :!11) lu :!:,II ) ""il.>,. ';n-(;() 
,' ... r'll·.~. 01 hl'r "(11 1 "I,(~~ vr f"n'III.'tl";l·S (III ,pcd~1 .-.cdcI' ouly. 
Powe r Input; ·W "" "h. 
T u bes: :'''I' I'( ; .. d with il~tn,,"eHf ~: 

T,·I· .: llll(;, .. \ ._f$ T\l' t 11l)1;"C 

::S-' l".J~ 
1--t,I')( :T 
I--(l.o; :-':'(;T 
1-1:><,,1 «(;.I::.Cu . ) 
1-1;:\,,(; T 
\-111):\ 

1- li:;!;J , 
1-I,J i)(:T 
I-(',.'{\·7 
I-IO:\:,( :"\' 
i- HI"ll 
(-on:, 
:!-!IIMr.? 

Acccssories Suppl ied; FII'c~; Ii"" ",'"n(>I'(", ..... rd. coax­
;:\1 ('nll'''~·I"r:;. 
Controls : 1'"",,,, O.\'-(H· ... ~ "'i( ch; h('lcr"dp'o frCiIIl<l nloy 
Ul"l('r I"L.ITE ~1I]l1l 1 ,l' "",; tdl; hClNO!l.,'''c rru'l "" "".' · 
I"etc' " ml h{:tero<.i ... ,e dCl e"I' ''' 11 .\:>1(:1-; ((', )i l ~I· I (:'·I "' \ 
~witclw~; f'·'''IU('''''.': <-'<.III 1 rul,,; Ili·I"I'<" I.'·"" frr' l'wll".'· ",,'Io::r 
OI.TI'ijT "oulml: hC\"r()(lyne d el""(nr II E(; EN 1':11 \ ' 
T I 0:>1 ,.,,'" rul 
Mounting: ~1~1"lat! 1 I!I--il "'h rd".,·-r:,,,k mOl1nl;"J.:; <1res.<­
v,,,,,,1 rml~1 ,'1",1 i"u ; hl;"'k (,,,,.'kl (! la"'I'ler. 
Dimensions: 1',,,,,·1 (1""l:: lh ) I!) ~ (h(';eh! ) ltlt ~ ill l·h",; 
hr-hi,,,1 1)'\ll~1. (ieult1h ) I, x (h<l iJ:hl ) 1111'1 x (dept.hl 12H 
ind,fS, 
Net W eig ht: .l i M pOllnd$. 

I'ric~ 

1106-A 
1106-B 
1106-C 

Frequency Transfer Unit 100-2000 kc . 
Frequency Tran sfer Un it 1-10 Mc .... 
Frequency Transfer Unit 10-100 M c .. 

:\1101/ '1' 
.\ (''1'0 11 

ADI';I''I' 

$900.00 
900.00 
900.00 
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TYPE 1107 - A INTERPOLATION OSCILLATOR 

USES: TIle' pl' irH'ipa\ ll ,~1J of lh0 TYI'I~ lI07-A 
rntcrpol::ttion O.~till:llOr is. in connection with 
a freqll(,lw~' slll1Hlard. to mea~llt'e I he dif­
[('ren ee hct\\'cr:lI the unknowll frcqut'llcy :lnd n. 
\.;no\\"l] 81:mdanl hannl)Jlie. T he djrc(' t,-re:ldin~ 
line:]l' ":t:ale.-.; of 0 !o WOO, and :jOOO til 10,000 
(',\'('\ c;; m:lkc po:.;" ihlc the rapid c \':lluation of 
Ill .... fn'qll(']wy tlilTprcl1c;(~, by (l(h/il iQl! ollly, 
wi l h high :w('m~lCy. While tll{' dial", :.Irc 
l11ark ed :1$ de:'5 l'riheti , lhe aclual fn:qllclley 
r:ln!!:e is 0-5000 cnles. 

'hlC linenr senlc of th is o>;(:il talol' nlso 
m:lkl~~ it llS('fui for 01 her type:; of wI,rk where 
a('I'ural]' frequcilcy inCI"CIllCllLS a re tle:-; ircd. 

DE SCRIPTION : The o:')c illa.lor is of the bcu~­
fl'{'(ll1 cncy t.ype. wit-h the nlClio-frequcn ey 
u,<t::illator~ opcr:l t ing in the region of 15- 50 ke, 
The ci]'('\lit ~ are des ig;ned for exeeplion:ll 
" lahility of frequen(':,>' nv;ainst supply volt:)ge 
(\ha!lge.~, tuhe c:.tpl.witall Cc ch:-lng(>~ Hnd tuhe 
rr phlC't'Jnc'rns , A tube plat e-~;\lpply n'~ubtor 
i~ t-IWI! l'lllplo,ved a S :I further safeguard, 

Tlw varinl,le-f!'clllIcney osc illalor frC'lu(mey 
is controllPd hy a pr('chion va!' i:lblc air 
('ap:u'il"!': lhe fixed o:<l ;illator fW(pli'IW,\' b," ~ 
lixt ~d :.til' tapa cilor. Tltc~ indud,ors of ),olh 
u"dllalor ein:l1ils are wound on (:cramie forms 
awl an' ,-;hieldcd, ctl'""ti\'e!y dimimlting lUl­
wanted eoupling ami rcdm'ing the efrects of 
eh:tngc,; in :ul\bit!l11.. tt ~mlwr':I\lIl'c, 

.\n output. \'ol1melCI' is pru\'idcd that c~m 
also be u~"(1 :\$ a beat.. indicator for matching 

tho 0*'iI1;llor ouqml frcqlH'Il(',v 10 an un­
knul\'n audiu rrcql!l~ l h'y , jmli\'i, lll:tl ('onlt'ob 
:l l'e pru\' id cd for Ih l' u,~('ill itlor outPlit lind 
unknown frequency \'ol1age", ill ()nit'r 1u 
,.;('('urc Ihe llla:,inll1IH Ilea L >Ilnpli1ud ... :It :IIlY 
If'\'pl. T he o,~('ilhl~lr IIll1pll l, I' tl ltav;t' j" pnu'­
tj('al1~' ('OI1:<l:Inl O\'er the Il'h ole rall)!C of frc­
queuc):, 

FEATURES: ~ The lix cd os(·iUator is pruvided 
with a swi lcb wliieli p(']'mit .. -: dl:lllJ,!;in:! tlw 
freq1lcncy lI,v ('x'I..:11,\· JO()O I',\'I'I{',~ , B,v lllU~ 
ch~Ulg:jni! Ihl) l!'eqllcnc,\' the o,-;(' iUalor (':In hc 
fit led lI'il.h a :,w:de rC:tdin~ .jOUO- 10,O(}() 1:),I'1e:;, 
\Vh(·n m(':ti<l lrillJ.?;:\11 unknulnl frCQ IH'll('Y lying 
betow ihe ::l taUd:ll'd f1'el lll(' lll',\', i\te ht'at fre­
qIH'I}( ~y Bcet! !lo1 he ~11111r:L C led from lhe 
sta ndard Irf'qlL('w',\' t.o obt:l in the unknoll'll 
fl'('(llteUl'},. 1, Il.:l (':ld 1\le iJOOO- IO,()OO C."I'\I} 
!<c;d(' j" u::;ed ;Iud I he rcadjn~ i!< (llII/N/ to the 
frcquenc:,>" of the nexL lower s t.andanl fre­
quency ll:lnnnni c, 
... . \ n indil'u/(Il' light op(,l':ded II,\' the s wit ch 
indif'at(' i{ the prope l' 8(::11c to be rcad, 
... ~1:1hi l it,\' of OllrpHt frc'llI en c,\', and lineal', 
easily ('{'ad S(:,t\C:; tlrc fC:lIU1'cs of great con­
vcnil-'n['c in l1SC , 

~ For nll'a:;lII'ing \'cry small frequency inn\!­
lnelll:<, III'U dir('(' t -r(~:tdill~ ill t; rerncn 1 :11 I'n:­
quell!!.\' d i:d:; (onu f tJl' I he U-;jOUO !ie.dc :\I1d 
onc for the 5000- 10,000 c.nte scale) arc 
prul'ided, 
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SPECIFICATIONS 
Actual Frequ ency Rilnge : (\..:-'00/1 ,·.\"!'I,,~ l",r """'''''.1. 
Dial Ca libration.: DII{t;(T: 1J.5OIHl ~.\· d"". Willi the 
Ol!t,jl!:LtOJ' fr'~IU('l,...,· " ... rell.iul: frum 0 10 ['()!IO divi_i()n.~ 
0" t he •• ,,,1<:. HE\'EH): I~: .')I~lO-lU.UIJO ".\"0:1.1-_ ... ith 11,1' 
~·ilblt>r frt~IIII·'''·.' (1"''''''';UI1 froo" ,}IJJ(J c.I"<'1"" U) zero 
while ,..·"le t(',,,linll II ..... · .• frn", .)OCIlI· ItUJllU di,;~io,,4. .If 
HI·;\'I·: II:·q ·; "",I J.f IJiB EIT: ±\() ,·y,· Io~.s. 

Accu racy: Till' ;n'lru,,,erll L. nligllf'd 10 "gree with lhe 
li"""1" .ljr~~·I-rc:"li"l: .... "1,,. to wi1hi" ± 2 ,·ydes. 
Th~ ":ori:o lll" 1~'IJ, ... il"r j, J,r, .'·id~.J ,,·it!. " r~reci~i'", 

"'orlll tlri,'p ,,) ,,",,I I",,~·i·,· r"'<.Ilh·"") .,cII;"I:' C:'" )0(: 

mude, ~"'ll.1I ,.".idnnl "rr""'~ M " "'hily :<IIeI 'Iuirkly ..... 
" ""'", I ,tI Ih" rl').:;I)" "r "".1' frCtllu"HT in the rnnj!{\ I'W tine 
nrlj"~t ""'101 !)f Ihl' ~'rQ "'Ih rd,'rlO'''''' to :1 ircquct"'~' 
~t"",lnrrl I",,,;nll :1 I·ke or 1.I. I· h· O\l\put. Qr bOil •. For 
c\'lIlu,,!it'l( \"'f.' """,11 fn~II"'T1i·." dirT",.",,,·c,. i ' ''lcpcnuenL. 
tl're<:l·n·nditll( fr~'I lj('''''Y ;""r"IItelll '[i ,\1~ "re j.ro\"irl,>d. 

Output : T I,,, (>lI1 pili \"ol'<lce i ~ ndj",t"hle u p to 1-'> \"olt~ , 
The lH" pUI ";"'\Iil ;'"pl'thllu'c ;. UI,prOX;II"H(l\y mJO ohms. 
Mixer Circuit: ,\ 'rr;~"r ,·;p·"il... will, ,·,. Iu",,'. ,,<Ullm!. i~ 
[,r'>I"id(..-1 I"r illjN·tin.!: " I"",!II'·I"".'" t<o Ik' ,"(.",,,r1."<.1 into 
tll~ :'tul,lilicr "';1"'"lIil. H""t ~ """ 1w (,1,"""",..:1 rm 11,,., 01lt_ 
I,UL '''CIcr. or l)y lI1C<lll .. uf hl'ml tcil'pl, ulle>i or ~pc"k"r. 

1"1'''' 

I Inte rpo latio n O scillator . 

Power Supply : Ifl.', to 125 (')' 210 In :!,'iC ll ""It". :,(WiU 
rrrl"". Uther ,·"ltll):", (lI" l 'e<t'I"n,·;,·~"UI "l>l~'I,d ordl'r .mh·. 
Power Input : i)t) W:'LIk>. II I't"".(;"'''I/lI)". 
Controlli; O:-<-QFF ."';11'10: I)IBEI'T :tnd 1I 1·;n·;H::iI': 
""'lII,, ~witclt; TW'1 .11 !I"d III'ro-..et t'01IIro[.,; ''':I,n FIU'~ 
QJjI':~('\' ~""lro 'l : OUTP l"T ,,, .. I I:-\Pt.;T ( ,,,ix~r ) "01· 
lime c"nt.ol~. 
Meters; Output "uhnll'I("; ,,«~I :.1 ... , "." hrun ;"dic:!.!ur. 
Terminals: Tcrrn;nnl,. "',II. 011 J"tllf'1 a",1 "t '''at. :. re 
J,Ttw;. I,.,1 10' 11<1110 ", i ~ ... r i"put ,,,,d o",·;lhuo. OtLIIHll. 

I'ane! t!!rmin:!1 . :'Ln' IIl1iv" t""d {or tWQ 1);11 .. r "')',\~;:ll cutt· 
neNora. I!e~. "~r,,,jn,, l,, :. r(t ro. \'<)I.x,,,1 "Utt"l"<'!(I,~, 

T ubes: Furn j·hl'"!! with i lhil tlUnenl'" 
~.-\I·' 1-{}03 :!-Ij.<':;\"71 :T 
:l-rd,',<:T 1_1;\;.'.(; T 

Accessor ies Supplied; !'II;;e..O: [)O\\"(" W'rd; eo"xial 
""""e,·t"rs. 
Mounting: St",,, I;,rd 1{)';IIelo ~Iay.rnek: jlr eAA I,,,nel 
'·Oll .• ltttt,Tiou: hl,,~k ' ·' "ek l~ ';" ;sh 
Dime nsion s: P!lI\\!1 (I .... n~llt l l!l x (It, 'i~h t) 1211 ;"cl ,\'!Ii ; 
!,,-,hi,,'1 I>~"el. (1""1.(111 1 17 1-.( .~ (h" il/.ltl) 12 x (d"pth) ]'2 
inche" 
Net Weigh t: .ll!~ I,,'und~. 

TYPE 1108 - A COUPLING PANEL 

USES ; T!tis ('OIlpling p:IIH'1 is d('F;ignL'd sp('(:i­
fically for 1I.~e ll'" lit e cCllll":ll iz('d ("oll lt"ol panel 
in It fn:qlll'Il I·.'" m('il .~l1 rin;.r l'qu ipnl C'll l ('[nplo.,·­
ing II T n ' I': I IUU-.\I' ['ri m ... r.,· F rCf)I ICnr'y 
;;t;1I1danl lor T HE I IUtJ-. \C! S{'I'ombr," Fre­
f[\WIII·.," :'il:lllllanl). T he ]lllllPI / · Hrrip.~ t he 
/lI'l'C',.,S:I1"\· SWi ll·ltv,; ;t nd \'olunl l! t'mu r ois for 
:111 OPN:;lions in making frcqllelll:.'" IllC:I.':HU'C­

menl s. 

DESCRIPTION: ·1'11(> ill ~lrllmf'lll l·\)]]I:till.~ the 
following I·nntnl]" : FHI·:tl ' ·E::\C ' · \ [E'rb l ~ , 
for .~d('{'ling ami l'omhilLing I he fr{''IIII'IlI'Y 

meier out pnts of I IOU~A. 11OG-n and 110fi-C 
hCh'!"(I\ !yn{' fn'lllH'l1r.\" m el i't" S<'~'lions; ~' I ' . \::\ n­
A U]) FI{ ]';ql' I:::,\"('Y I I.\H\! O:\](' .')(']ector. 
~,]t'('1ing IOO-b' Or IO-k£' hal'monic' oU lpurs, or 
n)f]1binaliun : indidlllJ:t1 Yfl l lI!1W ('OI)\rO]s: 

DETECTO]! !i(,IN·lur. fill' ,~ck{·ti n J..! inpul :md 
0111p\ll ci rcll ils of I IOU-:\, Iltlli-H, 110H-C 
01' :ltl t'xll'l"lIIil df'lel"ior (or rcc 'ci"er); lUi 
().\"-OfF swil c'h :lIId \'oIIJIHC cont l"Ol for 
f rl'qllellc.,· ]lC'in!-( IH[,H~ur('(l ; \ [] CHOI H .\ L 
~Wi ldl; TEL-S P K·\I,]·:H "wi\('11 fut" 11':1111;­
ferring bt'l\\"(.'cn 1t'l cll\ lonc'" :I ntI "'IX'Hker :lnd 
between dl..·I{·ctO]· and inlt'rpiliator Oltl,putS. 

SPECIFICATIONS 
Terminalli: At "·,,t. h} Z] lI!'\l"lcIl~1 CO>:l~bl cOt"'~~'lora 
I') ,,11 ~ur"~ nnd ill.lr",,,"·n '~ r .... 'u;re-o:l . r ... "r t(·I"phone 
ronne",iull {ur 1I.-e when "d ju ·till.e 'u""brd lll!"in~t 
8u,nt.lnrd frl" ' u~",'.\ ' Ir:tt,~mi"iut\l! .. \, frOfll , b~' "hie1ded 
"0l'~; 1,1 ,"{)n"",·c "r~. 1",roll.>t,i,· uutpUI "ir"uit- 01 1106-.\ . 
IIOC ... n. :.,,1'1 Ilt_;·(' lrf'1(·r("I., II\: ("'1['"""'." ",e, .... ;('e(ioll,; 
"'11111 "01l1l"l"IiOIl f<:>r ()'('<I' ''''''") ,,,,in l! ,,,,.,.~,,,,'<1. By ''''f). 
J",im or ~Inltll"rd tcl.·"hon(l j:,rk, .... ,"H."·, i,,,, ~ for ,d<l-

1"m~ 

1108-A I Coupling Panel . 

phone r!'e('h"C/"~. 

Moul1t lng : St,,"dard HI·jlll·h .eI:t.)·-t:u·k mOIl"ti,,!!; tlress 
p"",,1 ''(Iu''lruclion: hl:lt'k r r:lt' kl .. fini,h . 

Dimensions: I';,, 'd (I~nllhl Itt x (I,,,il(lt t l -;- i,,,"h.·~; hc­
\"",] ''''''el. (w,dlh) 1i~(. x (heil(ht ) ti~~ x (deplh) (;11 
in~lte~. 

Net Weight: J{ll,,",ni\$. 

. . . . . I $250.00 

206 GENERAL RADIO COMPANY 



.  

FREQUENCY 

TYPE l109-A COMPARISON OSCILLOSCOPE 

USES : T h is illsl I'tlllwnl, is 1);11', iClllarly in-
1 ('lId(.'I\ fur l\ .~I' wilh II THE 1100-.\ l' Prilllan' 
FI'(·quclli.',v ::it~lIld:ml (or Tnt: 11I1U-.\ (l 
St'l;omlary Freqll~·lll·.\· Slandanl) a'" an :lid in 
Illakin;,!; iUlt't'pola t i4JII . ..: or dlCi'killg: (,:; Ilihra­
tioll:; with hig:h :U'curac',v, Wil h ;.ueh "'I:lm l· 
atus a lld :t,..."1wiaH.'f1 Ilw;t"uring ('l. 1111 11I11CI1I" 
Ihe T n'E II()!J-.\ CompOirison lbwi llo,..\.' II!lf' 
prlJ\"idcs :. cum'ell ie-Ili nU"IIl.s of Illi':\",uri n~ 
:11\1 tic) a i le I c'a !Ticr f rl'lltlCIWi(';-o;, or of ca li!)!':! t i ug 
t).~t"i llawr" in Ilw.-;(· frCl:1U('I\{'Y " ;t IL!!:I'S. 

lll!' dreulal' :<II"\'(>P h:l"c. :-)\\'itdting: is pro\'idrd 
for sd\,t'lill~ ,III: _~\\"('t!p fr('(lllcllc.:ie ... alii I fi ll' 
-S('k,'liuJ,( 1tll .... lIlH.' Ilf ~hl.' ,,('\'('1':11 opt·ration., 
n' ,ruwll,\' illl'olq,t! in makinv; fl'l'qll('Il('Y 

nlt'a" ur(·T\lt'lll,. til' {·a lilll':Llitllls. 

F:':ATU RES : ~ T ht, g<'llcl'al U:-«' of 
8\\'t'C]lS pro\·ide,. ,.;ymmd ric:.J anJ 
in lcrpn:l:tlJl(' p:1I1('ru,.. 

cireulnl' 
readily 

+- By "\'e rloadi!l~ the dellt'I'linn ampliliN il 
is pus,.ibll' tu itif'llIify c:I,.il .... frt.'quP lu· .... ntliu.;; 
ill\'uh'ill~ IIIm·h higher illtegcl'~ \h:LIl eall lit' 

DESCRIPTION: T ilt, TYI'~: 1IO!I· .\ CHIll P:LI·i,.otl id(,ntili{~1 in Li,;...;a jou.,; p:LlIl'rns. 
VSI·i ll" .,,; (·opt' l.·vlllain,; a ;3·im·h, radial tipli!'!'- +- (ll"tlin:.U"il\- ill Ihl' \lSI' of l·:tlilll·alcd o,.til· 
lilll! t:tI!t,It!t.'·r: •. \· lube. :.ud it :; POWI'I' . ..;:lIppl..... I:LI(lI·". it i" ilO\ Il(·(·( ). ... -;:.ry to id('lltil'~' a p:c IIl'I"II. 
;-ipk-I'lin a lupl ifil'I'.') wil h puwcl'!<lIppl.v. ph:t . ..;c- il is uldy 111.'1·1·,. .~al'y III adjll"l t ilt, o"l"ill:I\UI" 
,.,Itif, { (('I work,., and ('OI llruh;' 11 1'( ' j)l'o\' it!l:d fur ,..0 lIml Ih(· pallt'rn . ..;:1:1[1(18 ';liI!. A system uf 
ohl ainillJ{ ('in'ubl' ,;WI'CPS al fl't.'fPIf' IH·it! ... of knowLl fr('\jlu'lIl'il!s i." c:(:;;ly t.·:<labli"lwd 01\ 
Ihe pOWN linl! , :ttll.! H. l , I. :lIltI IO k(' fl'Ollllho Ihe h:I:<;"; I.f the 1!l1" of ]1:111('1"11 ohl:liucd. 
j" l"I 'qucIl CY :o; lall(b n l. :1 nd :tI. \' ~lI'itlhle freqllcllt·y \ \"ht'll u,.t,d lin 1>:1,,(, fl"cqw.:n("i(·:o; !tJ ur 1 U() I illl(:., 
obtai nf'd {l"lItn lli ( ' T YPE 1107·:\ I Il INpulalioll hi)!lu': l". Ihc wml iUfJI"I' nf pallt'l"ll ('(lITI'SPOIIt ! 
U,,;{,; illalui". :\ racl i:tI dcflc("lioll amplifier is to r ri ·qUi,tLl.: i l'.~ jll,,1 IU ur IOU linw:; hi~ht't" 
pi"oddi'tl, fIn di~]Ilayi llg l 1tt~ inpul signal un tha I! ~he origiual :sysll'lll of knuwll frcquerwil'''' 

SPECIFICATIONS 
Freq ue ncy Ra nge: L",;ciul p:lll",rn~ ..,"U he 01,1 "i«(,,\ ",'~'r 
!1I,' fn"pII""'~ r," ').:'· In"" '·cr.l· I ....... :I'"!!'" Ir"~llIer\l'1<'S II) 
r: .. II" frt·'IU'·",...('·' "f 1\ [C"" h(l",lr('<1 k.ln.·)d,,-,. I" ,I~ 
raul.'" 111' ." liMJ kil'~·.I·'·I<'S. "" "'1"" '· • .At:.l!ol of u .. ; "olt 
tP""" full rudinl , l,·n" f·t il''' ' I.atlter \" .. II"~.' • .:i,·.· "ct)' 
,,:.clul .... III"r ... ~""'·.· r"di,,1 ,Icfl("'riv"~ 

Cont rols: (J:\.() \. t-. ",,-i"'h: IlllrLLIA:\"f ·E. FOCl·S. 
<1.,,1 i ·1-.;S-T t-:I(I~c.; : .. tj'I""It'IIr" [,'r ''''II".I~~r:o.' lull(! : 
'''''''1' 1l1.\:\r ETEIl ,,,,,I SIL\I'I:\"~: ""nlr<JI~ ; I · HI~· 
iJI ' E~('Y !o<·\o..'CIC.r iur l'1tc"I:lt ,,"'''<:1> : ,",EL I:~ ''1'01( fur 
""In ... ·' rv loc t .... "'I" .... ~1 

Term in<a ls: .\1 re:o •. by "("Lxi,,1 ('("Lltf"·lv.~ [0' ~I~"II".d 
fn~I''''I ... it ... :",,1 fvr _Ir""- 1'1 I,,· '"<>'''I."r.'l.1. <>11 1.,,,,,,1 h." 
ll"I ... ·r .. "II"'~I ... ,;1I1 :.,,,1 ' .. m~;"I ..... n"L'<:lvr tn~U"rl" b(';1I1: 
1I"·;'.,"r,,<1 '" ,·"lihr", ... ~1 {II Iv IUO k,· , ... "''', ..... , 

1"11/," 

Powe r Supply: ll~; '" I:!.; (ur:!W IOJ :?;II) ,·vltOi. 50·1>1. 
".,·rl.·_. t hlt" r \",,It,,~<,, ...... f''''I''''''''';'''' ,," -I ""';:d urder o"I~ . 
Powe r In pu t: :{fl "·:Itl~ . "1'1, ... ~i""tld.,·. 
Tu bes Supplied : 1-1'.1'1'''' :1111'1 \. a· t:u l"ll cI.,n ...... tiolT 

t ·",h .. d,··I{".\ u.,.,ilIo""'I.ool 
:.1_ ....... :\;(.:"1" 1-:.1X:?\ 1-I;Xa.t:T 
1-IlJ,jl; T 1_;''':.1, 

Accessor ies S u p pl ied : '"'I ..... (t· fu~: lint' <:'I.In" ...... • ... ,. ('I")rd. 
'1'\ 1'1: !-.f.I (·.'" .~i,,' (·ull(w<:w..,o; "up Tn'o; ::'I ·~ IIJ I )ou1)1\-
1'1 "t:. 
Mo un ting : ,""IIl",I:.r,1 l!l·i.wh ,..h~·.r".·k mOllnti,,!:: ,lreoJ! 
l':tlll'I.·""._l rut·ti<';I(: 14",·1.; ,·r: ... kl" li";,,II. 
D imension s: I''''' l~ {h·,,~d >l 1\1 " (I .<'i).:htj i it",h",_: be· 
hi",1 1""",1, (,.. il lth ! ltJ{ x (fu,iy"" ) ti~-4 " l.h·I,th ) (:?'~ 
illcio{'$.. 
Net Weight: :L) r"'ll"d~. 

I'r;';,· 

1109-A I Com parison Oscilloscope ........ . .. 1 IUSI:" $450.00 
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FREQUENCY 

TYPE 1110-A INTERPOLATING FREQUENCY STANDARD 

USES: 'I'lIi :-; instrulIll'u l is a pre('l!<UlII illlcrpo­
la tl)l' fu r U"'C \\'ilh h(·lcn~ l .v lI (> frequl' lw,\' me­
tel'';, such H:< tll(> T YPE 120-.\. in making 
fn'qlll'IH:Y 1III':I,.;\ll't'lllcnb i ll I he lilt r;l-hi~h­
fl'l~ lllf'ncy t"anw', up tn 2000 or 3000 \ [ c', ami 
wil II I he Tnt: G2O-.\ II N('l'odYIl(, Freqm'ncy 
i\k it'r in m:lkill,l( r ll" l tl l~T1 ("~' m('a~lIrcmcnt:; 
from \0 \11· lip \0 .'«'\' ("':11 hUllcil"('d \1", h ("an 
:d.'iQ be 1l,"(~1 fflr f!"equem':" mC:l:;ur'cmcut s ill 
e(Jlljllllel jon Willi high -fn·c 11ll·IH,'.... ref'(,j\'ers 
provi( [e<1 tl1('il' f l'l'111lCnc,v calii ll'atiul1 ;; arc 
:<lIl1 il' i~lHly ~()tld 10 idcmify fl'cq uC'lleics 
~cparal cd by :lS lillie :1$ l C~. The 'I'YN: 
1110-:\ Ill tcrpola liuJ..: F rcquency 1")1 ~t ll(hl'd 
:lnd Ill\' TY('I'; i2tk\ I [dl'rodY1W Frequell t.'!' 
j\ l ctcr arc p:I l'lif'ul :lI'l,\' well i<u i tcd for m!lkil\~ 
mcal:ill l'CIl1I'11 1,; of ccntel" fn!ql1('lIc,v und fre:' 
qu e11l')' s\\'i ll~ nil mobi le F-i\ 1 tmll!,; llI it.l('r:i, 
DESCRIPTION: The block c.Iiagl':llU indic:ILe.s 
Ille el'sel1li:11 clCllll:nls of Lhe instl'llmcnL: ( I ) 
a fn'(IUI'Ill'Y :;tandal'd, '-ariable o\"{~r a range 
of 1000 tv 1010 kc', or I ~t, :lnd (2) :1 1ll1l11i­
vi brator lIni~ for freqcu:I\l'ics of 1 ~lc :\IId 
lOti kr,· 

T Il(' frl'qllcll C'Y sta nd:'H'd col1 l'isti< of a HJO-ke 
cry:;lal-cunll'OlIl''! 0,,(:illa1ul", a hil!,'hly :<:;lahlc 
5O-(i() kc Ll'idg(,-I,"(lC \'nriablt· fn-qucllc}' I.-C 
o.-;cil1:.tUl',:L lllul,luhllor, [lnd filll-r fo r sl'it'<.' tiug 
the sum of IIii' two fn -qucncic:i as the fin;\ 1 
out put. Tlte d ial of IIII' I':lriable osci lla lor has 
lOOn di l' il'ioll -S 10 CO\'CI' 10 kc, 

Tht, 170 l':lIll!,'e of I he Ollt put r re(\l I(!l\cy 
means th:", the frequcncy mn~e of any nluJti­
I'ibm\or h;lt' lilunie i:i :ll:sO 1%, The lOOlh 

'Gcn""oIlid,I,~ f:J'".""' .. '~I .. , I"~, X 1'1 II. l'u,~, l\'hn,nry 11).1-1 , 
"Gu", j"""". tnlcrl'"I:oti<>n ~I c, t" .. b I'art 11 -).1.-,1 ... 01 I V," 

ha.rlllonic uf t he 1-:'111: multi\'ihmlor can 
therefore he ad julo'lCd conti nllously fmm JOU 
)rc to lOt ' Ie, j.!;i\'ing compt(-I(- w\'craj!c o\'{' !' 
this inl(·I'\'al. At 101 1\ I C :l lld IliJ,\:IICI'II:lrllluIL it,S, 
the nlllgc from :1tI~' multiple of I " e til II\(' 
Ilext higher multiple i~ 1<::;;< than ICb ami ,~;, 
t llt'.:;c I'll n)!cs nrc eol't~I'L'(1 h~' less I han rll ll -~':I II ' 
\'arialiun on the \';uiaule rr~l\lency o.scillalor 
dinl. 

Whcn the 100-kc multi\'i hralor is uset!, 
the 100th 1lI1 1'!I1on ie a~:d n has a ralll-!;p of I' } 
:t,., the st anda rd fn:qll('lH:y is <:ha ngt~d 0\'1'1' I lip 
fil II nUl).!:C of tlte dial. co\'cr ing 10,0 10 10,1 
:'li e, [lw f fo r f.ll h i~h t, 1' nll1ltiplcs tilt: !'ang(' from 
ulle mult ipl e t o tl w lIt:xt, higher is CUI'('I'cti 11,1' 
k~~ Ih:Hl fn ll-sl:, t!c range of the \'[tri3hlc fre­
q ucncy ww ilhlot, d ial. 

Thc tnuiliviill'l ilor h:lI'lIlt)uic;s J!i\-e complCll' 
frequel\ty CO\'t't'a/!;!' from 100 :\ It, nJl\\':m l, r~,r 
the. I :'I l l.' unit, and from IU .\Ic up\\'artl , 1'01' 
Ihe 100 kc unit. \\'l lI'n t he Int('l']lUlalill)! 
T·'requl!lIcy Siandard is 11;<1'(1 wit h III£' Tn' .: 
720-A :.t il .,! Tnt: 020-,\ I rc·it·roilync F l'l'qlll'UI',I' 
~ I (-ters. hal'ill!-\" 1';l llV:C~ of iOO-2tJO lllld 10 20 
~\[c I'cspcc livcly, only lht~ harmonic!; frO Ill 11$0' 
100111 10 lILt, 200lh arc u,~(.·d, 

T he (liill uf the Typ~: ;211-:\, fur ('x:ul1]1I<-, 
ctl\'crs lOO- 200:\k wi lh ca libration marks:tt 
each nlc.gacyl'lt', Willi lllf' diul oi IIl1' \'1Iri:thlc 
f n:tI\\I'Il C .... osci ll;llor al Zt'I'O, 1 he st:.lHbrd 0111-
put fl'!'![ lI l'ncy is 1 :'Ilc' t·x:lI' ll .... , :Iud all ha r­
monic',': am 11l(' I'('fol'c ,') landllnl fr<-l[ lI t!1lt'i('s, 
",!tid) ('a ll he ll;« 'd to dU'rk lhe helcrodY lic 
frequctley 1111'1('1' at. :I ny l'e:t1l- )(radll:llion, 

lf the hc\.C'ro( I.I'lle frcquelll:Y Hll'\('1' b:l:-; l)('cll 
set \,0 zeru beat with a fl'CqUl'Ill:Y ltJ be m ens-
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Ilrcd. nil apflI'()Xirn:lte I'catlin!!; of fhe unknown 
fn'lIllr'm·.y i.-; gi\'{,l\ at UIlI'C on the di:tl. As '!ll 
example . SUP\h}.';t' tlu' rc,lding: lu be Hi2.:3 .\Ie. 
[T.sin!-( the lrllt'l"polaling 1,'rcqI IN1CY ;o;tandanl. 
IlLe J-'\ [f. tnlllti\'ihratol' OU1.Pllt. i::i t:ou plcd to 
1110 frcquetH.:y nwter. The u:;cillaLol' dial is 
lllell :HlnUlt'cd (rom zeru unlil the 1li2ncl har­
monic (kkul iried hy tlu: i2U-A dial rC:ldil.lg) 
id ad\':llIl:cd from Jti2.0 :\.!t; [,() 11J2.a .\ll,; 
:q>pl·uximalcl.v whet'(' zero heaL i ... :;ct. The 
incrcmClI 1 in freftllency i." tle·/ermined from 
lire variable o::il:ilhHor dial and is :Hlded to 
Hi2.0 .\le 1.0 give Lhe fill:d rC::iulL. 

fEATURES: .. Tlli . ., instrument i..; dc:;igllcd 1'01' 

IJpcr:I Li olll)y 1.1;:1'0 hcat. adjll::itmc:nt..; on ly, OVCI"­
roming till' Il('t'd fur wic/t'-hand circuits Or 
\I'ide-haud imcl'pulal in~ met hud .... 
+- .\11 frcqllenl'Y inl.:reml'lIls mc taken as posi-

FREQUENCY 

t. ivc, fi\'oiding:'\l1 neet! for tiuillraClion 01" dc­
tel'lninill~ the s i ~1l of fn'qtW IH:Y ilwl'emCIl\.'i. 
.. '\[C:U11i :1('(~ pI'u\'id<>t! fol' cllI'ck ing the align­
m0nt. of the: \';1l'iablc fn:t[ucney osci llator 
c::tlibmt.iou in terms of the U;)O~kc cl'y: ... tal 
frequency. . 

~ Si nce harmonics of the multivihnrtul'-; fall 
ill.. HII.-:\a/llbrd fl'l'qlw lH.:ie,,> l l',m,;mitl ed h.v the 
U,:::i. HUI'C:HI of Stambl'ds (WWV ) it i.'i pO.'>::ii­
hie to I.:hcek the ah~ullltc :H;CIII':II;.\·, illl' luciing 
lhc frcqucne}' of the B,jO-kc crystal, uy tI~e of 
:L suitable receivel'. 
.. T o permit bl'i ll~ing the multh'ihralol' out­
pUI. cil)se t.o higil·fl·e'tUCIl1·"" ('IJUipIllCnL, the 
1Il11ll.ivibrator unit is COlllH!Ct.l.'t! to Lhe sland­
Hnl I I'CI IUell\·.'· unit by 111(';111.-; uf a l':\ blo. 'I'l l(' 
smllil ll1ulti\'ilJraLul' \II1il l:all tlien lu'! mu\'ed 
:nolllld wiLilOlll,. rno\'ing the htrger ullit. 

SPECIFICATIONS 
Frequ ency Range: T ho 0I11))1I{ Ir\''\jueney ran!:" of th" 
II 10-,\ l" tO!fJ)Ul,"ill~ Freq1L(,'wy $t"lld,ud i~ from lUoo 
((11010 k,·. Th" ',>IItpUI. fr':-"Iue"d~ of lh(' 1110·1'1 .\!ulli­
"i!or:uvr t,;uil Itr,' 1.0- ,,,,d U. I- '\I,· {U"d'""ilntlll~ \\'ilh 
I,,,r,,,,,n; c,~ OIl' 1" :?O() 'IT "")Tt). 
Ca lib ration: TIo", v"ri"lJl,~ rr('qOlcnc~· w;dllawr dbl Ioas 
II!(HI di\·;.~i,,,,~ c'urrl" 'IJ"",liuJ,( tu U.OO( I,H CC"I or IU ptl.rts 
Io('r ",iIIi,,,, PC)' d;'·;si"n. 

.\ lis, ul rh("(:k ~ .. I,I;nl!';' i~ I)rud\l{'(\ 011 Ihu Il""cl. T I,i .' 
•· .. ('1·1. "au bl: ",!"I", :t~ flU." limc by "i"Wly 1,lu"!;;"1; " 
,..:;t ul hc:,\II)Io""",~ l"tv the jack vr hindiug VWh pnll'idcd 
'.I" the 1,,,,,c·L .\ trlU""er cV"ln)1 on tlo<' p"uel Ilr()"i,Jl'-~ 
f"r ,,,lj".lju~ ti", """,ill:llvr to tl.l!rectl","1 w;lh tI,c cl'."~!l,L 

Tu £"";lil'Ho' "')Il"l'r,<lOn oi tlle di,,] rc"di"~.< irvm 
1 ,,~ir l;",i,' P('rl'U"lalC" '>t part.'! [;olr ",ilIion I'nhU!s of 
i"~'lll~'''·.'' ;n('rc"w"l I." fr, ... ';,,"s uf " u'cg."I<'r, 'lc 0' of 
III .\1 <.< (11111 kc ), " 1:.hlo li;;li"g l\oC IIuu,l .... r of diltl , livi­
~: V"6 for frl"(lu"u,'y ;nc-n;,,,,enh '.If 1.0 :'dr ,.nd 0.1 .\1,· :It 
""..,I, bar",v";" frum IOU I." :?:!1) b ,"h'c" 011 the panf'L .\ 
",,,,plc .lide-rulil rativ 1\0('1) I:;"'::~ 1.1", dc~iro:d freolllcn"y 
i"",m"l·'u. 
Crystal Oscillator: Thc ~r)'~I!\1 u~ciJl :twr i ~ :l1ljU~I{: , 1 to 
will,iu 1 "'''I iu " 1",11)(." of evrr",'1 froll, u(',,,."), It 1 rOOm 
1"'''jJPrH!lIrl:. I I "Imuhl be rcl;(.I,I<l l() withi" = IU l"'rI~ 
1~'r ,,,illi",, '" unlj""ry r<)Urn 1!·'''pcraIUrl."':!, The cry~lal 
fr~"I"c"'"" "an I", "Ioc,<,k"d "",I ~djllstl ... l iu I."r"'~ '.If ~I"nd· 
:lnl fr"' lu"n,·.,· lmll$mb.,ion~ iro", \V\r\' \l~ il)~ <In 
"~I"r,,,,1 ,'\."(·,,i,'o:r. ,,,,,i)l\a; ,, in~ 11,,, "",bl,]" " "'-llbtor (,~ 

ex""I I ... . ')(I kc in l"rI"~ "f II ... '·r.I'st:l1. 
Accuracy of Measu reme n t : TI,e ,.wer·,,11 :,,~umcy of 
'''C:I'''''·o:",~ nl is ± 25 V:lrl" per ,,,illiou l1~i" .. the vSl·il-
1;.I()r di"l d;rc",ly. If lit" u,;r·ill:ltvr ill "Mefllll,\' Iri""u('d 
in term.'! vi tI,(,' "fy~ I "L Ihe '.1 ,-.·,·,,11 ,,,."u,,"')' js li,uill"l 
),ri,wil'all,. 10.,- lh" ,·rrur .. r Ihe cr ,-.<I :O(' 
Vacuum T ubes: The follv"')"!: lu11O:'C Me ~ lIP/llicd: 
::. - tiM,;; :1 -liJ5(;'[' 
·1-nSN,_GT 1 -:j\:I()Y 
1- GSJ7 I - !1(J1H 
I -liS.\7 1- :! L.\I'-\:l{J (Uridj:'c Circuil L,,,u\)) 
Power Supply: Eilt.('r lOJ-! :!:j or 210.:!50 ,·"Il.~. !,Q In GU 
cyclilli. 
Power Input: S5 ",,,t1~ fruon 115·,·,)lt. (j(l-<:."c\1: line. 
Mounting : Tn'~; 11111-.\. ~I:ll "brd i!.o·iu"h r.:: I".,· nu:: k; 
drc Sri IH,,.,d e'JllstruCl i"n: hl:o~k er;,.::klc fi"i ~ IL ']" " 't: 

1110·1'1 (aUached !O 11111-.\ by cable), ~ ,,,,,11 "'cu,1 
cah;),et. 
Accessor ies Supplied: Li"" COllllcctlJr cord: '1','",: 
II W .. PI .\!ulli\'ihratur Ull il wi! h ii . foot cOJ""ceti"l: caf.,lil; 
~Imre f\w~: QU:lr!a l'hl e' (~!.i"peJ i"~I:,l1eJ). 
Acce$$or ies Requ ired : 11 ... ·,.,lldcl' l ","c~. 
Dim ensions: 1111). ,.\ 1":111111 (l~lI~lh ) In x (lo('i~h t) S%, 
inch" .. : herri",1 1",,, ... 1. (1('111:111 ) 17 J4" (I,,,ii!lolj ~~ Ii X (depth ) 
14 inchcs. IIIIJ-I'l (le"l:th) !IX " (h"i~hl) .')H .~ <d'::I,1 h I 
5Y, i"ch(',lj.. 
Net Weig hts : T\·('~: II W-.\ ,,~'e!hbl.,· . 4U l}Otmd~: 

Tnt; IIIU-\'] Mullh'ihrawr Fnil. ;1:; I){)uuds. 

$725.00 
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FREQUENCY 

TYPE 620-A HETERODYNE FREQUENCY METER 

AND CALIBRATOR 

USES: Although dc:;;igncd prilll:tril,v for meas­
uring hi~h :tlld \'cry hiJ!h ft'l''IIU'Il(-ics. {.his 
inst nuuelLt (':Ill abo I IC uS('(1 10 n1l'~llml'e 
frcql1clltic:; dOWIl 10 a few 11l1ndrcd kilocycles, 
jll'u\'idpd 111(, "i";llal IX'ing llH':L",ul'C(1 is .~lIffi­
clently strnng. For commurLil'aliOIl comp;:lll i ( ~:; 
it providps an excellent means of rapidly 
mC;l'''ltl'ing the fr{'quf'Il(-it"l) or a I:trgp Ilumher 
of Ir'all . .;rnitt rrs (either local Or I'('mote) in 
addition 10 il:; II.·W in (·:dihn'ltillg and :;erdl·inj.! 
]'cc;ch-ing CqUipIlH!IH . l ~f>I'ei\'(' 1' m:II1Uf:wl u rcrs 
will find it 1I.;dul ill ('llI'ckin!!," the mnges of 
rcct'iw' ri'i and o:':cilla\!ll's. It i:i Sllil :d,ic fur 
monitl)rillg the frcquclu ·ic.~ of nlliio Irans­
miliCI'S wht'I"(' the tllluwahic freqllellcy toler­
ance is ±O.02'io or gre:lter. 

DESCRIPTION: ' I'lli' sci lt 'm:ltic di:lgram shows 
the c:s.o;cn 1;:11 elcmcn IS of lh{~ iWHrUIllCIl t: (1) 
:1 heT erodyne fI'l](lucncy mcf.!'I', (2) a crystal 
I':liihmlor. :lOd (3) a detector :lnd a udio 
amplilkor. 

The 1l(,tCI'OIlyne frequency meter is dil'eCt 
r(,:Hiiu,l!;, an important. opemting con n;'llien cc, 
partil'ltiady whell 1I1"ill~ h:lt·monil ~o.;. The fun­
dallll'nt:tI fn'qIH'IlCY mllge iiS 10 1.0 20 i\[c, 
Thil" ran~e i:; di"idt..'(i ill\.o IU step;, of 1 "Ic 
ea('it. and the dClSircd ;steJl i!S ~e lec1ed hy 
mmlils of :~ t'oil switch. The main tuning 
cap:witor {'()\'('J',; :1 l'ftnA:C of I :\1<.: foJ' e:lch 
coil, th(~ di:d beill~ l:ngnwt..'(i to re:lt! hun­
drt..'(!th,; uf mt:g:u;yclc:; directly, Au :mxili:lry 

dial, whil' lI d1"i\'c:; I ltc' main di:d throllgh a 
redudinn ge':l1' II':li n. C;Jl'ril'l" a :,wnlc 1h:11 s uh­
di"idc:,; Ihe m ain s(':llc di\'isiuu"" the sma lle.sL 
di\'i:,ion heill~ 0.001 :\ Ic 01' I kt'. Tlte fre­
qllelll')" of the lH'tcr(\(iync frcqucuey ml'lcr is 
gin' lI hy the ."u rn of the coi l :,wi ldl :Hld 
t'ap:u'ilnl' din1 rcadi lL b"S, >:uhject to :lny )::{':.de 
cOI'l'pdilltl :Iii liel('nniu(.'d by the cl',rslal (':di­
hrating )llliuts, 

Fur dl('('king: ihc cnlibration of (he hctmo­
dyne rl'l"III{'IlI·.v met er, a pit,;t,Q-('I(,(, lri{) 1':l1i­
hrutol'. cmplo~'iJ\g :l onc-lIIcl;\::ll·y(·lc lo\\,-tel1l­
IWl'lltll t'C-<:ocOit:i t'nt· (ltl:ll·t~ plaIt', i.o.; pro\·idp(l. 
1:)1'\'l.!ral points 1111 {'aclt cui I rall~C of 1111.' 
hl'INodync frequency meier ma,\' be dlel'ked. 

The' pl'lIcct!ure ill IUi\k ill~ mca,"'urcmClll ::; i:, 
si mple. \\'11('11 th e unkuuwll frequl'lIc,\' i." 
within t it!, fumbnu·nl:tI r:Lllgt ' of the helen}­
dyne. the hclt' l'oc.lYIIl' frequency i.s ~et to Z('J'I/ 
helll with lhe unknown , and the fr<..'qllcncy is 
reMI direc tly from the dial. \rlll'lI the UII­
known is [I\)o\'e o r 1ll'Iow till' lH'tcrod nl1' 
fllud:mwntal I'an~c, the dial re:lding musi be 
IUllitipli!,(1 01' di\'idet lllY Ille 1(!II'IllIIl.lit· numllcl', 

FEATURES: +- ,\ very wid!' l'all)!C of frcqll('ll­
cies can he mClIilUl't'd wilh Ibe Tn'~: (;20-,\ 
HctcnxlYllc Frcquf'l\t y :\ [clt-r :tllli C:llihr:ttol'. 
~ ":xccllcnl at:C lIl':H'\' has been (:omhincd willt 
lSim pl icilY (Jf 'lpcr:IIIIlH, 
+- The dircc-t-r~aditl;!; frequ(,lH'Y sen lc makcs 
cutl\'cl.lil' lll and rapill mc:\.surcmenl,,; po;,;.-;iblc, 
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~ A high dC'grcc of frequen cy :-lahility in the 
oscill:ltor is ohtained I,." careful design and 
con..;lnl tlion. Ball bearing,.; arc us('d in the 
y:ni:.lhlc' ail" f' :lpaeillH" ;llHi tlw induclors arc 
\\"(o\Uld un stea til{' forms Lo kcep losses and 
('{'mpcr:durc cociti('ienL low. 
+- Either hatterip,; or the built~in {\ .~C power 
i:illppl.\· eall ht· URC·Il. 

S PECIFICATIONS 

Frequency Range: T hl' In"d:""N\tallrt~UclLc)' rnlll.(C is 
il'Oln lU Irt ~O "'f'l:,,,,),,·I(o~. ill 10 r"nI!C~ .)( 1 ;\ 1,· !lad" By 
h"ro"ol\i~ ,,,,,thods Ir(o' lue" c i~ 1J(!I,\\'C1'" :{()O kr. allli 300 
!ll c ar~ c.~~il.\" mC"~UI'cd . 

F'ml'''m,.jc~ \lJ} If) ,(1)(1111 :100 '\l e t·"" I I(! mcaslJrNI by 
~""I! jnl!" Iwr",,,,,i~ uf II,," hCI(,l"oo.lync fr "'~IIlC!ll·.\" ",clt'r 10 
%(.1"(> I"" al wilh th.., unkllulI"". In I:c, ... ml. tb .· I>t!,,~ i ~ 
uhl:d,,, ·,] in Ihf' ,h·lc"Wr. h"l for 110(' >'('r.\" hi,,:hc~1 Im~ 
\Iu"""i"~ il i ~ :'II\'j,.aj,lc In 11>(' a" "u.~i :j"r.v rl'ccin·r. For 
i'{~I' I "fwies Iwk,,,, IU .\1., ""d d01l'1L tu "hOI!( :mo kll, 
lL:,nn'mi,'~ of "(\"'IU"I.-· ~ tI·clll.(tl. for "W"~lIr(lml"'~ ":1n be 
!!r.I\('TI\lt.,,1 in the ,I(ol~('lor lll!)c 11PW"lf'(l " ,, "U" 'ic,,"iy 
~1ru"!! ~i!l1Ull is :lpplied 1,1 111(' i"-(rumen! .. FOlr 1I"r.'"k 
~icl\"b:l. :'I 1~,,1 o~eill:ltor :o~ a h~'''''(''lic-gcncratil\g I"canii 
i ~ ,,<·,;c~;;''l.r.,·. 
Ca libration: The C(lI)aeitor (li:'lls:lw gr;ldnatl~I',n '(,ad 
d"d""11 rr"l"f i(>,,~ nr mCI'''<",\'des tiirc ... t1y. (h~ .<nmllcst 
.Iid_i"" <'("Te~p""<li,,c LO O-tK)! .\Ie ( I f~)(J cycl<,,,. ) . 
Cal ibra tor: ,\ 1-:\1" pi,·"trr-cl,,'·n i. · ..".,·ilh,lor. C!I11)lnyi,,1'; 
" k",·ll·,nJlCr;""r"...".)(·!Ii";("I,1 (l"a"lt 1,lal(). i.' l.t(wio('<1 
r"r .·!rCt·ki,n: dll' ,·"lihmli"n or tlu: fr"'ItLcI\cy ",.,wr. 
11;, rn,ollj,·_ nf I ~Ir' f:<11 ,., ,101' uppl'r "n<llo,,"Io" li,,,i( ~ of 
the dml. l:i\"i"~ :1 br;,,,kt'lilll' d,(·,·k on c"d, .·,);1 r"ll C'! ,,( 
ll,e hO'1.'ro<l.'· II<: fn"I,,,·,,l'.l· 'neICf. H:lrt, ,,,,,i ,' ~ o( 1 he h,·'.',. ..... 
on .. ' :11-0 1} ..... ,IHn· I'C1lI~ Wi ll , I"l"",,,,i.·~ (,f tI .c .·"lih,:11 ...... 
Ki"i,,!! d,I·,·kin!! i ""il1!~:l1 ,ouhi,)lc.; of I Z• %. Xi. :md.li 
~1 ,', cll' .. O\'cr I !of' dial r;"'2(:. ,-=i' 1<"" II"'~,, Ij"il1l~ <)<"<':1Ir lit 
,10(' "",,(' , Ii,,] Tl'arlill!!,s JUT each n"we. ch~~k inlo: i~ lIl"d.., 
\·,·r.\· ._impl,· "".I c'''I\·uni~"t. . 
Aceurl'lcy: 'I'll(' "'\"'r-~!1 "'-{"lrrlCY oi r'H'H ~\ln,'''\cnl is 
± (Utl'·: roT 1"'\ (0'" .,.Ioell II,,, fr'''lum''''.\' Illl.'ter is c\r(>"kcd 
in f"rt"~ ... 1 t I,e .·tI'~I,,1 ,·"Iihrrot"r ",,,I I he rc~ltll inl!: rorr ... ~~ 
1;0" :O)1l'li(,,1 '" II;,' ,1i:,1 r. ·"di"~. 
Vacuum Tu bes: T I,,' f" II" lI"i"l> I " l><·~ :,re u,......! nml arf! 
,; uppJied w,lI, till' "",Inu",,"': 

1-'J!j.I I-IN :J-~).j5 

FREQUENCY 

(;Jil$(!lIP \'iew of lh(l 1\11' ;" 1( db!. .• h"wi,,~ , Icc"il ' (oj f.lo" 
~< ' n l c. 

Power Su pply: Ej.ht'r 11i5 I" I~.j (nr~!U \ .) :.!.'l)) \"011 •. 
,',(J 1<> fill f"yd,'''' . rtr Hilmi 1;-'11 \""lt~ 1!O'. A ~ ,d, .... ,'." fhl' 
\>11",,1 sclc,·t~ Ihe In lC " f prtW(" ''' I'p l.l· ,Ic_ir.·d . T hf' >\-0' 

upl·.".<.:,1 I}ow,,", SllJ' I,I.\' i., b"ill ill. 11,\\1",<;,,,, ;lI"C ""I ~up­
I'lj",1. 
Power I n put : I.; \\'alt.~ frm" II : ... vul t. {j1)·q·cI~ ~\lllpl.\·. 

Mounting: :-' , ,,,,.1:01".1 19.j", ·" rl'lay·r:ock 1."" ... 1. Iini5hrn.1 
ill hl:,,·k ..... "u·kIO' 1""'1"(", 
Accesso r ies Su pplied : O"c"""'I:(II"Y"lc 'jw,rl>; I,late: 
Ii",; ("0111IC,'I,)1' ('nrd: ~p.~r~ ru~c._: IWO '''U llip<>j''l. ro,,~ 
,",(,IOrS, 

Accessories Required: 11,·,,<1 If'ICllh',n<,,. ",hi,·). el'" I.>c 
~·,,"''''''!)I~1 ei lher:lL Ihe p;"wl ')r ,It IhO! H,:lr fir fhl) i ,, ~t n'· 

" ... nl. 
Dimensions: 1':",,,1. (lc">:lh) 19 ~ (lu,i~lIt) $~:I indHls ; 
Iwl,i!><1 pau,'I . (1" ,t2t lo, 17X X (Ilf'i~hl ) i~~", x tdllpth) 
II~ ~ i, ,,·I0 .. ·~. 
Net Weight : ;~:.!~f I~'"n,h. 

",.i,.c .~ 

620~A ~rodyne Frequenc y M eter and Calibrator 
I' ,\TE:-;T !,·OTlCI·;. s.. •. " .. I", Z • . 'i. I,. I'"'''' ,·t 

J)AIi"Y $625.00 
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FREQUENC Y 

TYPE 720-A HETERODYNE FREQUENCY METER 

USES: The Tr l'E 720-.\ H l'h' rod,\"I\( ' Frequent·y 
)''iclcr is Il.'«'d for til(' 1l ll'~L-;urelll~\II\ of fre­
quellCY ill tI l!' v-h-f llnd u-h-f b:!Ild~. " cx­
I('ntl s Ill£' field 01' the f:1mili:u' hCINOlklll: 
mei hoc1 (If mt'a:-;III"('111('1l1 lip 10 :thOII!, :WOO ~ l e. 

Tn (·onj1llLl·J iOIl wi I h I he '1'\'1'1': I I 10-A 1111 t: 1'­
polatinv; Fn'fjw.:ncy :;t:Hldnnl, lhi" fn :qucllcy 
m('lel' i . .,; 11:-11'1"111 in mC:l,'ml'ing ('(,llt(,I' frcqurn("y 
(mil frequcll t)' swing in F-i\ J mobile [,rans­
mi tteL":. 

DESCRIPTION: The prilwipaJ dements or t he 
in:<lmllwnt arC!l C(llihmll·d osei lbhu', :1 crni­
I: d dt'ledol' rind :.111 alldio 111llpliliel'. 'i' he 
rn'qlH·t)cy-dNcl'In ini np; (·k-ment of lhe mwil ­
lato!" is a lmltc r rty eircuil, in whil'li tile 
1':Lp«C'il:l ll l"(, :\Ild t I ll ' ilHluc'tancc are \'aricd 
~ imllltan(,oll:,ly, The nHJ\'ahll} p:nL of the 
eireuil, l'O\a1L.':; in hall hC'aring;:;, No sliding 
t'iJtlla.Cls an' Ilsed, {i lld no t'lIl'rcnt is c:lrl"icd 
II.\" lhc bearings. Th is penni!:; <1, smo()th :"l nd 
l't:d)lo adjustment. of fn'qllcney, TI ll' f1!"(' il­

lalnr frl',!uC'Ill'Y is adjllswhlc hC'l\Y{'cll 100 
:lnt! 200 ,\I e, Il:irlllonic:; of the useillalol' :II"t' 
u . ..;{'cl 1l) mC:ll'lIl'(' fl'Pljut'll ei{' ;J tlhm'(> 200 .\1 (', 
and b:ll'tnonil-"; of t he unknown are usce! :'~l 
fI'C\ llICll\-ics Iwit)1I' 100 Me. 

Th(, di-I('t'tor i,., :1 :'In lHl:il'd ;;: ili t.;on cry:;!,a], 
so llHJ1l11H,d Ihal il i", (':ll'i1\' :1!'l"l-..,.., iJ,lc for 
l'\'pl :n:cllH'lI t. A ,"jl;1l'C is fmll i~ltt;d, 

The Ih rce-sla~o audio ;11Hptitiel' hns nil 
cJrl'('lin~ h:lu,] width o f ;jO ke_ Th e 111111)111 of 
III(' :ullplific!" ()P('l":..tl(~':; a p:w('1 mf'\!' r alld a 
buili-ill loud:;)Jt ·;lkcr. A jn!.;k i$ pl"Odded as 
well for ht':ld Jell'phones, 

'1' 11(' 1)l1I.i1'(: :,:-:semhl.'" ii' baitery-opcr:.llcd, 
compll'II,I)" l't'!f-n>lll;lilH,d , aud mOlllllecl in 
f\ port id~ll:, fahl'if'-('uv("l"I,d e;thilwl. ( 'nmpirt e 
(lll('mlirl!; inslnrelions are mouo\,ed in the 
I'O\'(-r oJ' 1hc cahinet.. 

FEATURES: +- Th~' ,"Cnl'il'i\·it." obbl in nhlc with 
lllt~ hC1CI"O<i."l1t' me!ll()d uf rn en,;U l'Crnenl l)('r­
mit ..; t11i", ill s1mtnenl 10 be tl...;cd (Ill {'l)lllpara­
tin'ly \\"(':Ik "i)!"lIa l!>, 
+- X II din'l't (-r lllllcr; tioll 1(1 ilic SOlII"l'(' l lllrl{'t' 
n)(':l.~UI"I'nH'nl is u"u:l11,v requi red , b{'C:tll:'!C of 
tlt(' adju:; table nn t('lllla 111UIHll etl Ull the 
palwl. 110\\'('\'0 1'_ pl'O\'i",ioll i ,~ 1lI;\d{' fur ('<..)11 -
111'1"1 ing a l1 :tddil ion:\! pil' ku p wi I't' if ll('CCSS:l ry. 
+- .-\ I,'ide 1":1 11).!:C of fn'<!uclll'ie,.., 1::1 11 he mC:IS­

\Ired \\'il II the . ..;ing'le ' fund:lI1lf'nl:l1 fl'P(IIH'IlI-,V 
b~lnd , and 111(' d ial arl':tTl;!(,llWll1 is :--llr·1t thaI, 
"Ill:t ll ir('II IIC'IIt'Y inCl'l;'m('l lt ,-; 1-:111 1m mt';t:;u red 
pl'I'I ' i,~('ly . 
.y 'I'll(' bu t terfly type of !IJIlt.,{! circuit, n.\"oid!i 
IllO~1 of lhe diftil'ul1i{'!< iril lt'l,t'lll, in \':ll'iahle­
fl'('qU(-IIC." c1cm l'11 1.'i at, l Il t ra~hil!:ll fI'CCIIWIIl'i('s, 
+- i-:i lh(,1' halll'ri l's or all :H; power :;u pply 
C;lIl be 1I.'<I'd witlt t.he illStrtlll1CIlt. 
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FREQUENCY 

SPECIFICATIONS 

Freque ncy Ran ge: T he (1I",I,""c"':o1 frKlu,'u'T t""j(c;$ 
fro,,, \(~) to :!UIl lIICI:Il<'P·!Cd. Tloi~ r:III,I(l' is ""'\·c..-~ I ill tl. 

~ill~lc 1,:",,1 wnh IlI'J>r".~iIlO:lld.\· If,j(:ori,honi .. fr"qu",,...,' 
,Ji ._lrihu l j',II . 11,\' 1'''''''')11;(' 'nl"I" ... I, ftl",ll""";'-' 1 .. ,''''( .... " 
It) ''''·Il'' '·.\·< ·''·~ :11111 ;lV/it) I"C~l<'.\·' · k·" ,'nil I", r"t·;""'~,,1. 
~i" ... · IH,n"",,i.· • • ,j lilt. jnu.:ru,,1 \>~";ll:.lOr "". r(m~;d<'r,d,I.\· 
~ 1r<)"l!er I k l lL \."r""'lIi, ' ~ of ti ll', ""I",,,w,, ,,, II:c "" rJu~d ill 
I ll\' d<'ll·'·'"r. the ,.,·" , il i,,; ' ," "r II ... ill<lrm"~nt f.,. ff('o 

(11l('n<'il'~ 11('10"" tl,,· .""gr· "f I h ... o,,,,ilt:o" '. h,,,d'''''<.:'' ' '11 i" 
ron~idl'r:,hly 1" ,,-, Ih"" ,10:1\ :o L rr<"I""ll cic~ f!< IU,,1 I() ur 
:,lIo\"<- rhe ",,·mal ", r""rb ",,:nt,d . 
Beat Indication: Wilh ._trIHl!: ~j\l n:ll~" d "oul! !l<':H "n. e 
will !l<' he,,,,1 ;n !h,' ~1Il:dl d.,'''''''';'' ~ 1 ... ,,,k,,r;II .he fr()n!. 
P:"1<'1. F"r wl'n k,·, ~i 'no: II~" I",;r o f he"djOh"'''l'''' ~!.v\lld he 
us(!d . I" :"ld;I;"" tlo ,1 ,.. "",lthl" 1"':11.:1 "j''':l1 ;,"Jj.·:\,;u" 
;~ VUIH;U«(t h." Ihe d"I1,'<'"'; '''' or ,I,p l~lU,'1 "'(01(". :::; , ,, .... 

the 11:,",1 wid, h o( 'h,' rkl"I"'''r dr,·"i. b.')11 kil<.I\·y .. 1.,s. 
11", jOn"cl "'PIC', ,, ;11 de ll.·"t "'"';" whell Ihe i'''' IIl(''''')" 
" "':I.,ur,,,1 i,. ""~,,,t,lc "ud <100)8 tw. 1'1""1,,,'" " ~1""d~' 
" ,,(1)1.1,' I, ... " , ,,,11 e 

Calibration; '1'1", ",,,ill dj"l i., ,·"lilm,t('(1 ;11 (''''Ill''' .... \". 
cad, , I i,·i~iu" rnr rl'~I ,. ',, <lill )! lU v ile " 'l·I:",·yrle. 

T il" H'rni.'r dial ;E< I:C'''''',J t,. ,]", l""i,,1t ""it In ",,,ke 
oll{,-h,,]f 11"'11 of (It" ,1i,,1 ~Orrt'~JIOI" l ln nllllrll.xi ,""".I .'" Ir~ 
ell"Il)!" ill f' .... lm·n ..... o"pr ,hp CIII ;r,· IIUli,, )! n"'!;c:. The 
"crHirr ,1i,,1 .·".ri ... ~{1(1 "" jfn,.,,, ,!i"i..i ... ".,. 
Accuracy: T I,c (\\""1".,,11 I",, ·urnc.,· o i tI'c,"",,,n '''"'1l1 j" 

:i.().l "; . 1'-"" " "·" ~"r" ,,, .. ·nt ~ r<'fl ui ,;,,!: )!re~u."r " '·'·,,nw.\·, 
I),,· f rC'l'I<"II~.\· ","ter ,.:'" I .. · 1I.·cd "il ll It", "1' \"1'" 1 t 10-A 
1" ",,," .I,,'; ,, ~ I" r~IIW"".'· ":t:l"d~rll. IIII!.'!" :!US. 
Temperatu r e and Humidity Effects: O"" r Iloc <:l II\::(: 
of ",""" ",,,,d jtLo,,~ ",." ·",,,11., """",,,",,",·01. tell,!,"nUllr<: 
and I, ,,,,,i,!;t)· ,t{O ""I "ITeH 1 he ap' ·lln"·.'· "f Ill<" i ,,~t 1"1111'"" ,·. 
Input Terminal: .. \ ~h(lrt :dj u _tahl,· rud >'C ..... ~ ,,~ "". 
t(>""'L III "i .. k 111' .11 .. ,,,,kn,,wII ~il("" I. Add ition '11 1('''l:tll 
u f win' ":'" I ... · :I"n .. hl,.L 
Vacu um Tubes: TIo(> fulh,wI"!! lu l~ ute u~1 and ure 
$uPI)Iil-J ... ith lh(> i"' lr"""·,,t.: 

1- 1;"":',..( ;'1'/ 0 
1- 11).".(. "1" 

I- !lr.~ 

Power Supply: A rhm1\'''~ ,,'1" .\; ;(1 Ib ller.,· i~ ~lIpV1i(>d 
wit h th(> ;".<tt"""·,,1 I··" r :\ .. . "t .... l':l l i<lu lhc T ,,·., 12fi l· A 
1' ....... 1· ":"1'1'1., ,·,tII I~· u>(.~1 (~M 11:":(> Ill \) . hut '''''~I I"" 
" r. l(>r,") ........ ".,,1(·1.,· . 

720-A 
1261 - A 

Hete rodyne Frequenc y Meter . 
A-C Power Supply . .. ..... . 

rATENT :-;(lTIC E. s..~ :-;"'<, 10. !'''''~ d . 

V;cw of the 1'''I ' (>rn)' ' I .\"1~' l'Ul l',1 dn·,,; t '>-<e<1 ill 1he 
' ] 'Yn; -'-~' I . .. ' I 1.,t .. ...... I.," .. Fr"'low",·., ~l elt'r. 

Mounting; The TO' I' I; ;:!II·. \ 11 ,·tl"r"dy, ,.. Frc'I ' ''"''''~' 
~I Ch' r i~ ,,,,,, ,,,, •. \1 ill a .,hi"ld,'<1 '·",·n 1"'1 ,.,,~~ IIf ' )"nohle 
:l iq,l" Hi'. I, ,\::)!,\I:e '',In,! r ,,<"< i,,". ( ' ''''';111,'1 i: "I" 'r:" i' ll: i ,,· 
~trw·ti o".~ :Ire " U:1'·I ... .t " ~ the NII·,·r. "",[ :t '"""'I'II-Ie 
wirinJ,: \li"l':r,,",. with .. i,..·"il r "".! :,,"."' . !' '1"".,1,«(1 to 
(he i,,_id~ IIr th" ,·~hi" , '1. 1',,,,,·1 i~ liu i~hNI ill hl~~k 

.. rn.·kl" Iw·qll«r. 
Accessories Supplied: 011,' I :\:!I·H (·ry.(,, 1 i.~ ~ U l/pli.,,1 

:, ~ ~ 'Il"'" ill ml, lili"" In lhe "tiP ill II." i" _lr,,'n .. nl . 
Accessories Recommended; 11":111"1",,,,·, which call 
b.) 1,1"1(1:",'0 i'l 0" 111(' ir,,'" 1"",, ·1. a,,,1 lI' hi"l , (:.~ n be 
H"t, ~t il< \1 ... "on:r of (h(, ,,,_n,,m«m 
Dimensions: ( 11,·j!!I,(1 14 ~ (,,"i ,III, ) I:!I ~ ~ (,1 .... 1[,) 
!(I' 2 juri,,'" "" ,·r."Il. ,,,dml;,,)! " ''''cr :",01 ha"dle. 1'''''1:1. 
1(1-' , ~ I I ~ 1 ,,,,.1, ... " 
Net Weight: ".!,1:: .. """,1<. witl, l~u l er.'·. 

:1 

,'",/, I1"nr./ 

~.'\-, .-y-- ---I 
!,>1j 'I'"J' Y 

I'riu 

$395.00 
120.00 
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FREQUENCY 

TYPE 1176-A FREQUENCY METER 

USES: T he Tn!>: 117(J-.\ Fr(.'( IU eIH'Y '!('lel' 
C:Hl be u~l'd ,, :< :t ~(,llf"ra l -p1\ rpo.~ ill":' ntllll'Il1 

for d(, ll'nnillilt~ the fh:q lll'IH'Y of an unk nown 
!<oun;<" Or (;t1nl ill ll ou.~Jy mtJllilnriug ihc Cn..'­
q\U' lwy of :l s.'";')lcm. 

For the cll'dnmir'.'i bhonLltll'." it !H'o\'ides 
a. j'oll\,t'lIic !H 1111':111>' "f Tlw:I"lI ring audio and 
;o;Up(' I':;on;I' fl'l''1Ui.'IIt'It'S lip In liU ke, rt'~anllcss 
of w:l\'('forln . Fur 1111)11 ]101'111:':- radio tl'all:;rn il­
t('r;;, it ('HI t he u.'i("d i ll l 'O ll j ~IIWli()1I with :l 

('I'vs la l 1111'11 11, " ', "Iwl, as ,he ' I 'YN; l1i.)-B 
(l'~, pagl' 1!12), 10 indi{"al~' ,'o l1 1inuoll"ly thc 
rlcyi:Hiolr frum a .... '1 i}!;IH't l eh,mlll'l f, '('qucncy. 

DESCRIPTION: TI1(' cin'uit ,'om::.j!"t., or ( I ) :111 

inpu t ampJili l'r folluwed fl," (2 ) :1 :-;l'ri(·.~ of 
,- li pping ~ll1d limi! in)! amplifjl'l·.~, :llld (:{) a 
fl'cqucIH:.,··imlil'atill),( Cil'l'uii t·OI1l1)o.,;cd of a 
t·:lP:II·iIOI'. II diodt'. :wd Ir d-c 1LIi!" ·'I:unmCICr. 
'I'll{' rU llI' l ioll of III(' (·Iiplle .... ; ;llld lil11ilf'I'1'i i.'" to 
COll\'crl tilt· inpul .~ij.!:ll:d to:1 square w:l.\·cforlll 

,,0 that th(~ imlit'ation is nOI alrl'('led Iw 
\·hallg('''' in amplitude or \\'a,'dnrm uf I lie 
input :;ign:l1. 

FEATURES: ... Dil'oc( -rcildi ny: t<t·ll]Cli. and :1 
sin).\:lc mng('·,w]e(·I ()]· Sll'il t:]I. IK'I'mi t 1':lllill 
fl'C'qIlCIH'." lIIeal<lI l'I'OH'n I.~ 10 hi' math,. 
+- .\ well- rcgul:lIl'd powel' ,;upply 1'lil11in:llos 
all effecls of liue \'olt:llo!:C cha nges. 
+- lnlli,' idllal .~f·:dc ca lih"')li!)11 :ldjw<lnlC'nl" 
an' !l1'O\' idl>( ! for ('aeh 1':ITlj.!'C. 

+- All ext e m:!1 1Ilt'11'i' e:lIl be COlIlll'cic-c Ito I h e. 
in st rnmf'lll l hl'ou!!h :l m uiLipl)iut. "\lIlIH'f'l or 
on the: 1'1':11' of 1 he unit. 
+- '1'\\'0 st't,; of in]>1I1 1 ('I·mi n :1 l.~ ;1 1'(' IH'o"idcd 
on 1111' p.uLt'1 and. un Ihe ['cal' o r thf' Illiit. " 
mlill i poi 11" " ol1llt't' lol' providc'" a 1II('all '; 1,1' 
:ltlachillJ,!: m ore 1)('1'111<1111'111 I·OIl Ilf·(·, iflll :-;. l'I1\).!. 
gill/.{ ill io 1111' \\" . E. p;lI1el j:ld;.i nU!.om:!li(·:tll.,· 
di.~(·(] IlIlC'cIS llll' J'(' 111' I('l'nlillak 

SP ECIFICATION S 

Range ; :!.'}4;tI.IKKl ".\" 'j,., 1"" "·.· .. ,,d ill , i., ": " 'I!~'~. I-'nl1-
, ... ·,,1 ,· ,·"I",·.~ n rc :!\~I. ' ~HI. :!IJI.Jll. I ;tJl~). :21l.I~KI. I\U.llUIJ 
,., d.·~. 
Accuracy : ±(:.f, .. I' 1,,11 ~"n'" + '1 ,.~.,.],.,<). f,'r " I I r:;"II~. 
\\"wn O)>I'r,","1o: "" ,hC';' •. IM M .... ·'t'I/' "'''I(C . .... i' h I"". l l"lIl 
11.5,· ... 1. '"l"" . • Ire "~r"'· :"·~· I>I'NllU'" ±;,.-; 01 1,.11 ~ .. "Ic. 

Input Voltages: II.:!! •• I:.U '·oll~. 

Input Resistance: Stlll,()llli "Ir",~. fOT "It rn"I:~. On", 
~i,l .. I(n)lllll ird. 

Input Waveform : Thc rI,,,. li,,.:_ ,Uf' .• "h" ',,,.ri:>lly iode­
Pl'"rll'''' ,,( "",,-.·r'mll. -II t .. ult ", III .. 4i,-) ",u""rr "I' Ihe 
,,,,,,I' h·c :m.\ "~~I ; \'" \,'>!'I i.),,~ ,,' ,I.\:, .... "w· i· 1,·"" 1 ",," 8: 1. 

Power Supply : II):.-I..:!:, (r.r :!IU to 25(1) "olt.:> • .00-60 
.. y,., ...... 
Powtr In put: aU ... "u~. 

Vacuum Tubes: 
1-r;!lC. 
1-1 .... ",1' 
1-1;:'\..-, 
1_;\'1; 

j--ri.":-'; ;-GT 
1 -~i.J.-)..(:T ___ ..... .11' 

1--11.1:1 
1- \"",,·r ir.· .J-I 

All ,',,,',,,,,,, 11,10.·" "r~' '''1."1,,. 1. 
Mou nt;ng: :0'1"",1." ',1 III.j",·I, r~I", . ., ... 1< 1).lI",·I: "10"";",,,,, 
m .. 1 Ir,,,,,o:, " .... "":til"Io\,· too '~"'''f'r' 10 t"hlt! ItIO""';UI(. 
I:',·\:, I,ri,'" li.1 1,,·1,,"'.1 
Panel Finish : :"""d"rd ( ;,·,,,·.,,1 I(:.di .. hl, ... k ~nocklc. 
I ','rl,,,,, .'~r .. I:or<1 !:nl~'- \\'h",h ... :UI be 1,1'UL'O'!t<>MI III 'III:"" 
,il.,· ,,,I" :\1..., I"" ~" I';~; '~l. 
Acce$sor lcs Supplied: 1."'1' ..... "111'0"1 .... "" .. ,I :"".1 1Iurill· 
1~11l '~"""~'l"r: _1>"'1' (".-<'4. 
Dimensions; " "",., . 1\1 ~ :;1 ., ;ud,,·<: dl'l )th l ... hill, 1 1",,,,·1 . 
1" '.( ;,,,·ItC>I. 
Net Weigh t: 1\11 ~ 1""",<1,-. 

/'111:"-,--, ___ ______ --c __ ---'/."' I. I,","":::..' --,-~c:-:-::",'"".':.'---

~~i.~1~ I ~~~q~~;~~sMf:~e~ y~~' 1176- 'A :::::::: I E:\l;~:II;.I\I~: t;NI. $2~g:gg pair 
1',1'1'1-:;.1 ',' 1>:0'1'11,;10:. S.,,, I>:"" .. ~. ~:!. I"'W: ,·i. 
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FREQUENC Y 

TYPE 1141-A AUDIO-FREQUENCY METER 

USES: T he T \'l'~: 11 ·11-:\ .\m lif,.Fl't·,!ut'IIcy 
:'\ Ipi.e r iii a ('oll\'cn i(:I1 i i l l,.:jrtlmen \.. for mc:a":\ LI'­
ing the freq uency of usd llalon; and OLh!'r 
~lUll io-fn~I Ue ll (;Y :;;ign:d SOIlI"l'C".i. In mdio-fn:­
!jIlt'JH· .... m(,:I"tlrc'm~n l:$ it t:a n he ILsed to 
nW:l~1It"C I he frcqu('II('Y of the :lUdio hen\.. 
hel WI'CII t h(' Ll lI l.: llown fn'queuey nml a 10-
kilocyde "ta IHbl'd-frequcl lI',\' Iwn nt>ll ;C. 

DESCRIPTION: Th is meler u:::cs the Wil 'n 
lJd tigt' f rcqucnc .... -:'<·]cel i,·c cirellit wi l l! :\ lIull 
lIlc llHxl of id(!Illilie:lt;oIL T he l)I' idg(; cin'lI it 

contain:) nnl," l':lp:u'it:IIIl'Ci" and rc.~is l :L n ccs. 
T he (':l lil,ralC't! lii:l[ rOIl! 1'01" II )!:lng('d a .... 'K'm l.ly 
of twO pr(~ci.~illn \'ari:lhl(· !'l's; . ..;lo!',.: , whi le the 
('llII lI ~c:; i 'l ":I uge an' :In;otnl'lishr:d by :;witch~ 
ing the fixed cn p:lt:ito t":s. 

FEATURES: +- Wid e frcqllcll':y m nge. 
~ -rl igh :w"Ur:wy, 
~ D ircd-rc:tding dial. 
+- Log:lrithrnic scale. 
+- ~pglig;il,IL' n1!lgnctic p i(:kup. 

S PECIFIC A TION S 

Frequency Ra nge: :.!o 110 :.!O.(lI"-.I o:~·, ' I ~.s;n thr~'(.> r~nl;~"', 
:!II ''l :.!IIO '·.I'plc·." :.!UO 10 :.!(iU() ,··.nk •. :\1,,1 ~IIOU 10 :!O.I~IO 
".' "!{'~. 
Accu racy: ± !I.6'; (wer 110(- enl;re [r<'oplc"e," r''''lw. Thc 
,,"11 IH .i uI ;" ~h"rl' C''''IlK!. :>C' dm' '!.e ,I i,,! ,';1" hc ~., 
I" LU'; I"·o"id,..-I II,,; " " n'fl'rt" i , r",,,'~,,,,,I>I.,' purl' ;",<1 

II, .... " ' !>J,J~' "011:".:(" or d.,to:,·'(If" "",,,ili,·il., i, ~" fIi "i",,'ly 
101,:-1, I" I'''''''idl> tho "<,(.'"c,*,,r.,· 0"" " .. .:11 >I<·"';li,·;I.'. 
D;a l, '1')". f,·jud, d;"I, ... hid, h.111 " ",Ir.\\"_t",,';" " .Id .. \" 
IItr'" Ih r"'II:I, "" ,ws.:11> of "IK.U( :I:M" ~i\"jn.l: " ~,·:tle 
1" "1,:110 0)1 "I ....... I, ;""),0:.< for ('".-I, IU I() 1 f"'<II1I'"''''.I' 
r""I((', The ,<)1,,1 ... ,,1,· 1"1111.1 II L< tl", ~ o"o:r I f('(.>\. 

Input Impeda n c e : :1 '" LH \;il"I"",<. 11>(> $"",lIcr "!l11i0 
' ·lJrn·'I)(."diu., '" Ihe hhd,~r fn"llIc",';" " 
I n put Voltage : 1" ) \'"h ,- rol\~. "",:.:I111u",. 
Output Impedance : 1 10 4 k;l"t",,~. ,I ... ~ ",:, Il(.'"r "atlLe 
.~,rt\"' I ">1I.IiIl" 1<.< 11.(' I,;::h()r f""II'(""';<:.s. 
Con t ro ls: Fr<.·(ju ... n .... ' · <11:1.1. r:t,,~() ,;...!ef"lvr ~\\"jt'-·h. ,,,,,I 
,,·.i.I" 111'.-.. 1>"1,, ,,"' C ('UIII rut. 
Accessories Required: ,\ 111111 <I(lI(>ClQr j ~ I<{'("<bl to 
"I"'r,,,,· Ih<: ".c\,·r. 1I,·:"l (i·I"I.I" ... ",·.,. ~\Id , '" ,1.(. We .• lern 

j':!",·\r;,· IUI)~..(, ' . liT "" :1.ltl"lifipr-'''Ollcr cmu l,]u:lt]"" , 
~lId , ". ,I,,· Tn' •. 1:!:ll.fj .\"'plili<:r ""d :.'1111 IJNe"wr, 
t'a" I~, ".(.,1. E'-" Il w; ll! he:"l I~')"I'I,')',,·~ "" a"'plifil!' 
will ItT""" "", f\ll. 
Mo un ti ng: TI.(, ;",Iru"' .... II i. '"VII"ICd ')n " hlnck· 
,·nwkt,·· .IlIi,I,,·;1 ,,1,,'''[111)111 1"",,·1 ill " ~hio:"l,od ,·"hinel. 
Dimens ions: (lA'"l:th ) 12 x { ... i,ll .h ) 8M x ( h"il!l,L) ~ 
in'-·],c·~. O"N-'II! . 
Net Weight: II' 1101I1I'b. 

____ 1·"I~ -'-----r-'--,"--:C----------CC-,-----------------;------'c·~·~I'~':":"~"~I--____ ,-__ 
11 4 1-A I Audio-F req uency M eter. . ,."" ... . 1 $255.00 
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FREQUENCY 

TYPE 724-8 PRECISION WAVEMETER 

USES: T he pn'I'i,.:ion W;!n'UlC'l<'l' till:; ~l d('li uit e 
need in tIle ti d e! of {r('lllll' tll'.\' IlW:l ii ltl 'ellll:llt. 

j(" :t('t!ural'\' j" ,.:\lII1(·i(·1I1 fur m:IIl\' m e a:<llI"C­

mcnl 1:i wliil·i l I't'quil'<' a fail'l .\· eluf:;0 ' knl)wlt·dgc 
of lht' fJ'( ·q llClh·Y. but w]u:t'C [)\Qn~ prC(·j ;;(· hCI-
1'1'udvJlI' Inet l !!)!]:; [ II'C' Iwit her !l('('!':;'-;:II'\' nvr 

(·011\:('n; CI11. Among lbc:<f' :lppJieatiIJw,: 'is the 
pr("liminar,\' [illing up of nulio transmitter,; 
ami (·hcuking ~ltc frequency .~piln of oscillators. 

DESCRIPTION: The '1'1"1'1'; i2~-B Pl'cci':iioli 
\\' :LI'CIlIClcl' is a. Illiletl-tin'ui l in,.:tnllllCIII., 

('Vllsi:;ling (If :~ pn'l:i"iull e:lpm:itur. a I'c,,:u­
lIat1(:(" iml i~':Hor, :ll1d (1 ;':p\ (If iududors. The 
(':qml:i \ur i ... ,.;tmilat" in t"\11l";\l"lINiollal ddails 
t.u Trl'~: 722. (See page ·lti.) 

FEATURES: ~ Ko C;lI mber:-;ome ealibmliOIl 
eu n'''li :In' nccded I)()(':lu,;<i of Illc ,.l 1':1 iJ!llt -I in(:­
frequency capacit-or. The calibration dat:1 
:11'(' in talHdar f,.wln ... H1d ,.:pc~ili\: frcquclleicf'. 
arc found 1;:-.' interpolating between the 
plJiu i.-; in the tablc. 
* :\11 ind Ut'i on; h;ln~ IW(!11 rlc:·,iA"lwcI to h:lvc 
\'t'ry lUI\" l o.~sl:;; and;1 high dcgr('1' Ilf ,.: tal/iliIY. 
+- T)1(' pluj..;-in ('oil rnonntinj..; :dtll\\";; the t:oil 
to 1)(" rotated to obtain difl"l'I"t'!\1 dl")..(rce:; of 
coupling. This J"calllrc is :"1 (·oll,.:id{'rahle (:011-

" clli('llee ill {))J~l"alion , tnal.;illj! it Ul1IH '(·CS"::H,· 

tu hold the W:I"cnwtN ill awkward pusitiOll.:; 
10 ('tlllple il to lI.~{'illatur Hlned {"ir{"lliIS. 
• . \ I!PI"IHalli(un (·r.'·"l:d !"('ctilln i.-; ll oSed :\:; 
lhl' n::;oll:II1t".(' iud icalO!" with 11 t1lit"I"U:llllllll'lel". 

SPECIFICATIONS 

Frequency Range: IU k ih",.,·,·k .. to 5U ,,,;·.,.:1,,)" .. 1,·,,. 
Accuracy: ± n.::!5';. 
Calibration: TI,,· ":IIII"':lIi"" i~ .,,,pplil"d ;n Ihe r'Wlll or" 
1,,1,1,· "r ,·"lil'nuL~J I",iul s. Un~"r LIIU·,.p,.b l;,,, , ! ~tw""11 
,1 ,...(: I,,,i,,, ~ b Ihc, l I,) "1 'I " i,, 'il.'l tilll:(., for· ol h~ r ire­
q\,,·',..;l'S . . \1 I ' ·l,.~t 1:1 point, I,M ,""il "r,' I,: ;'·N'. 
Capacitor : I'r""i,,;,," ,,""rlu-Jr;" Q In .... · ~;,,,i l ur toT,·p.: 
7:!:!. Ti".: ~ltl':,dL<t,. ~"'!lll' ~ is ;I1Jie'l1l!(l <II' Ihe dial "wI 
, lrU1<I :",eI ;~ ('''''lrO)l1,~t Irou, l it" (rom of Ihe [lanel. 
T h~r~ IIr'" 7:,1~ . (1l\",'ltJn~ fur tl,,· <;' 111 irc :t7( .... I,,~rf!C r,,,!,:uh'r 
<"1:<1;011 of d,(.' ":<I''''' ;I"r ",,,,,t The J.lr~ ei ~i un of ~(·tl i"l: 
; .~ I,,·u"r d'''11 ''",, II:HI ill :!.').IIIIII. Tl", plates ute ~k'I)<;(1 

I" )(in' ,," " , .pr,,~i"<:Heb· lin":lt \':or;"(;OIl ill Ircqul."u·y 
,,·il!. ,;, ·,,1,· ~L·lli"lt.. 
Inducto,.,; : C<>,t, "rr- II"""'HI " " .<I~"l i h' r",,"., :lllr\ "u, 
,·""t'< l ;Il II:"ldL~ 1 l, h(:lI' .t ,.. ,.,,-.e.~. s,·,·"" ,""ii , "r!" u,,.,d I" 
~() " cr n rr(:'I"N"·.'· mn,.'<' h,· \"·,,·,, 11'\ ki l <>~y,.j, ..• ""d Ofl 
""'~''''}'..t<.J<.. will. "d"III'HC !.>,. ,·d"l'. 
Resonance Indicator: .\ ':" "''''''';11''' .. r)",I,,[ <""(i l;" r i~ 
11.,:(,,1 \\")11 . " '"i~rualU'''~'I ''r I" iu.\k:OlC re."''' ''''''''. Til ... 
judi,·., wr i" cou[,k,l 10 (I,,, tUIH~1 dr" ui l Iilrnn;,:h i' 

":' l,,,'-;li,'" \" O)I:tg,· diddt'r 
Crystal: .\ 1)1:\·1 g"''' ''lnium "r.,·~t:d r'-Cl;fi"r;~ u~ed. 
Mounting: ('~p"dlVr i~ ",ounl"d ill an ")"'I>i",,,,, pan,-I 
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fini~ h,-... l in Ilia,·); .. m ... );I,· h'·'"n .... r. ('"hi"e1 is ,,1' " ,,,h" l1 
~hicld ,·(!. .. \ """. 1"" "0,.,,,.((> "",.,'. Ijlt .. ~l wi th I,>!'k ,md 
... "rn·inl/: I"",,!!.-. i,. f1l\'"i~bc"1. '1']'; , h:l~ "" "'Il" r IHH! "I ~ fur 
hol.iill i! t\ Il! "nr,,,d, ,,,.. i",I",·'''r,. "n<l ""W"'",i"" d'IIr!~. 

FREQUENCY 

Dimensions: ('"TrY;,,!! ('[,"C' . !(;% " 1:1 :t 12'1 ill<' r .... ~. 
o",·r·"II . 
Net Weight: \\';,11 '·"rr.,illl! "1\<;(>.:.\ 111<,,,,",1-: ",ilh<>111 
""n,' inl! """ .. I .... 1""",,1_. 

'{'III " r '"d. II '""" f' ,in 

J Pre ci s ion--:W:C-a-v-.- m- .- '-.-,-.- .-.-. -. -. -. -.-.-.-.-.-.-.-.'I---C,C,'C"-'C'C"CC' ---I $295.00 

TYPE 566-A WAVEMETER 

USES: The "!'H]': ,)1.iu-.'\ \Y:\ ,'cmel ,'1' i.'i :\, \\'jd<. ... 
l'flllgC, ~ellcral-pllrpO:ic . a bsorptiull-Iype in­
stnullcni inl c mled t'or rapid freqllenc}' chceks 
in 1 he b hOI':1 t.Ol'.,. or i he licitl. 
DESCRIPTION: The \\'u,'cnwtC'r con.~i,.:h; of 11 

v:u·i:tblc air t:apm'ilol' lllOtlllted in :1 \"allllli 
cabillci . 1\ ,.;el of fiVe plll,.;-in inciW·l o l'::; . :IIHI 
an ilw:mdc,,:cclll.. hunp, which is 1I.~, 'd In indi­
C:l te re,;onance. :\ friction-l.,"!)\: ;;: Iow-mution­
<!rivc dia! is pt'O\-idcd un t he clIp:tt'itl)1' :Iml 
l'atTics lItrC~e sc:d j·s "alilmlled dil·et:ll.v in 
frel\11( 'ncy, 
FEATURES: .. Comp:lctlH'Sl' :"Iud moderaltl 
pricc Me impOl'laIll feal ures of t hi ,.; \\'ide­
r:lng:I ' \\':I'·('III(.'le1'. 
.. The phl;!:-in Icrmin:Li:; ~tre so :!l'r:lIl;!'ed thal. 
thl' indu('lOr can II(' 1'01 :1 1,("11 ( ,I ) \ ' (11'\' Ihe 
cOllplin", t.o t Il(' Sl1l1l'('(' lllldt·r lll('aStlre me'lit. 
+- A ra ck i" !In)\'id(:d on I he side u f the j'ahill et, 
fur sturin!! t he coihi when tht! 1\": ~\·cm(·lcr is 
not ill usc. 

SPECIFICATIONS 

F requ ency Ran ge: U. ,~ In Iti() ,\1 ,' (Iii") 10 :! '" " 'er~) 
",jlllO d,,· Ii"I' l .I,,~· i" ;,,1\110:1<'''' (I1m ; .l,,~ 1 " 'i,1t lin' i"",r,,· 
,,,~,,t., TIlt' 1'''I"l<'i",r ,li,,1 1_< ,hre"1 H·,,,I;"I! ill fr~~l1H ·' '' ' ,1'. 

Accuracy: '1')", ,,,·,'ur,,,,) <oj oIj,,1 i,,<li""';UII i>!- ± :!"o, 0.5 
1(, I' ; .\1 ,': ""d -t.:\<',. \1; I" I.;() .\b·. 

566-A Wa vemete r . 

Accessories Supplied; 0"" , ,,,,r(> indi ":<lnt 1'''''1). 

Mounting: I'h"'",,li,' p:I1",I, \\':]1",,1 . .. "hi" o:I . 

Dimensions; ·1% ~ ';;8 ~ .... ~,~ i"d'(>$. (}n-r-all. 

N et Weight: :'\ p(luu,k 

}'rici ., \\' .\00'\ $75 .00 

TYPE 758-A WAVEMETER 

USES: i n t h,' \'eI'y-high-fr",!llcllC." range. ,')H 
10400 :-'f c, t.his \\';\ \'\'111(: \1'1' !wo,' idt·,-; ;"1. wn ­
vt'nicn t and att..:llralc mealls of measuring the 
freqlH'lIcics of o.~('il btors, 

DESCRIPTION: Tn'~: 7;)~-.\ Wa.\'cmcte r is a 
luned-circllit :lhsol'ptioll t .... pe of ill,;lntmcnl.., 
ill Irhi('h Ihe <.:apae iralll:c and illdu('lancc :\I'C 
,·:tried :;imult:lllI!lfusl.\' . This perm it,.; a wide 
range of frolj lwne .... to hI' ('01'1'1'1;:<1 wiih a 
sin:!k eoil. The' ('oil i.~ ('V IHI('(·j(~! 1)(,I'lIl;lll (;ntly 
iutu the circuit. T he ]'(!";Oll:\ll{:C indi cator I:; an 
in('amll's('Plll lamp . 

FEATURES: . A wiil " hW(11 C1W,v range is cov­
cred withou t tht:! botllt'l' of t·h;ln,.;in~ coils, 

• A Ir:ll1"pnn'])\ matcrial i:; \I,.;(,d L.o end()~ 
tht, ('in'uil ,,1<'111('111": SO l1wt. Ihc\' call he ;';CCH 
at :)11 tinH:s, Thi,.; fe'alun' is of help in couplin,.; 
the wa,l'cmdcr to j~ <.; ircu it, 

.. 'rhe indir'fHor lamp will glow when mCtls­
lll'illg the frequcllt'." of <Ill osc illa to r wilh 
llholll t wo \\'at I·':': OUI put. For lo w-power 
o.~ I·;ll:l1~II'S thp rl';ldioll Oil the plate or grid 
CtllTl'nt l':1 1l Il(: u,;cd t.o inditate l'I~snn:lll ce, 
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FREQUENCY 

SPECIFICATIONS 

Range: 6/; ).1.' In ·1111/ )'I c. uircc~ rc,,,ti"l: . 

Accuracy: ±:.!';i .. 

Tempe rature and Humidity: TIH' :""',,'a"Y of thi~ 

"'",",'1\",1(-, is '~""I'I('ll'b illd"I~·"dc"l "r ''''llllo(>mtllnJ 
,,,,,,! l"unitt;t)" CfTL~'I-' "'''''r the r""I(('~ """":'111)' I:ll1"uUII­

I<'roo. 

Resonance Indicator: Illcnn,ll ..... ·Cm !:.Illl), 

Accessories Supplied: T wu ~1)iLr" II,/li""uor k""p_ •. 

Mounting: Tr:lIl.' I,:.rent CII-'C witl, l .. ,Xi\KOnll.l Wile],,; 
I!I ... n"lj~ cnft "iN'M.. 

Dimensions: .').~;} ~ -1% i"l:hc~. o\,('r-nll. 

Net Weight: 1% ()Olm,b. 

'f'/JI'P ("HI. WOrt/ Pri,,. 
-="--:---,--,-,,----, 

7S8-A WQ veme te r . . , 1 IllTTr $40.00 

TYPE 1140-A U-H-F WAVEMETER 

USES : This in.,,;fnmwnt fills the 1I('('d for a. 
1'1'1.''111('1\1'.'' nW:I"lIring ill':;! nllllt'lH. of JIIOd('f;lIC 
:let'lIme.'· in t]1(' 1I1Ira-hiv,;h fn'qu l: llt"Y ranJ!:C. 
It. will 1lll':I~Ul'f' 10 ±2(,~ Ihe frequcncy of 
u:"wil1:llors :mll ollie:!' SOllI'CC!) bct,wccn 25U 
li nd I:.:!UO nH.'J,!;:wyc:[(-~, 

DESCRt PTION: Tlw fr('q\lency~rlct{'nnin i ll.\{ elc­
mcnt in thc· TYN; llIU,,\ Wf\VeHwl .. r is ;.~ 
Imttf'l'fly cirl'llil in whidl I'apal'italwc :md 
illlhll'lallcl' ;HC vnl'iC(1 !)imlllt:lllt'on,:h' hv :l 

~ i I L !!"~ \.'Ull 11'( ,I, ' 1"1 Le 1'l':;OL lalll .t;-illli it,;! t 'jug 'ci l'­
Cuil t:un~i,,"" of a \'ITl"lal lIt·tt·t·tuI' :llIt.I a 
micrOl.lInmNPI'. TIL!'s!' 1:lnll1l.'lIl,.., togt·thl'!' with 
Ihe dil'ect~I'!'l.ul i l lg drlllll-tHW f",'quellt'y ;-;\",lle 
and a ;-;](,W-Illotioll dl'i\ 'c, ;II'(" m OtlllLed in a. 
eOIl\'cniClll llwltlt..,<1 pill'nuiic ea:-;c. 

FEATURES: ~ Low lo,...~\'." l l llll jJ('rlll;lnellec of 
c:tlilJl'alioll am a,;~u rt·d b,' tht· j'uLtcrflv 
cir"1Iil, which require,; 11 0 11l; " "ill~ "Otllacll', " 
~ .\. wide fl'equ t'ncy rangf' 1;-; ~o\'e!'(:d by a 
:;in.\{lc l'Vtation of the dial. 
~ The small d('tl'cwr l'arlritlt-w i;-; (!:I!o'i iy rc­
pl:l('cd, if blll'llcd 0111 OJ' d:unaged. without 
atYt.'I'liuj!: Ihe c:tlihratilll1. 
~ ::)l'lIsili\'ily I:; :;lIffic·ic'!lL 10 gh'c a IlWh'I" 
l'c:Hlill~ wil h o;;c;illaluns haviug only 20 mill i­
\\'[lUi; output" 

SPECIFICATIONS 
Range : :!.5U w I:.!OO )'1",. AccurilCY: ;l. !' (, 
T emperature and Hum idity: '1'''., ,,,,rum.·y <If ~hi$ 

"'""1:'"<;1'" i. i",I"I"">lh'm of \"'"IJCr;lIIl''' "nd hUUlidi'." 
..rTt--"·I~ "",,' II." ' ·"II~" of .... """, \(""IK'''"''n'_~ :onel humidi-
'i .. ~ "or'":lll~' .. 11' .... .,111"' ... 1 in !lII·lal.",.I .... }', 

Detector: T hl! dC'l"'I", i~ ",,,ullltd jn ;, ~ la"'I'lrIt ~"r· 
tl'hL~" ,,,HI "all he "'1,1,,,,,·,1 if '1''''''''1 ... ·<1 hy '''·~rl''atling. 
,.\ 1:-<:::: :<ili,·"" ~,y~\ :ol ,I,·,.~,,,,. i. u, .. ~J. 
Dimensions: I " .11 t.~ .. ~ ~ indld<. O\'cr·"tI . 
Net Weight: :11)(>unds. 

I'rin: 

1140-A Wa vemele r . . . . . . . . . . . . . . . . . . . I \\'.\GElt $80.00 
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PARTS AND ACCESSORIES 

M:my of lhe ))tl. l' ts used in hlbomlory ill­
s t I'umenl" mu~l he de."ignCfI wit.h diITc1'cnl 01>­
j (~t:ii\'cs in \ ' if'\\' fr()1ll thust:: Ih:\1 govern !lIe 
design of parts for radio rCl'ci\'(:r:o; lind similal' 
a::iscmblic.~. Lnn~ life, 1Infailing rcJiuhilil .v, 
t()nn~ l ljC1l\ ' 1) uf c'onncf'liul l. :lnt! know n Cll" '­

Ideal ch:LnLCI Cl'islil'" :lI'e :l few o f these. B.-­
t ;Il!:;C of lhc>:it; cun ,.:iI I CI·~II.il)n . ..,. mallv of llle 
part>; Il,;cd in General Hallin in.s ! I'UlllCIll . ..; arc 
mallufactllt"(x l Iw the ( :cIlCl';li 1(:lti io Cum­
pun:\'. l{cl'lJgnizijlg the gC'llclral IHmd for hi).!:h­
qualit.y pari.": 1'1)1" Lise in !aborat!)I'Y .~(: ll1pS tl nd 
ill high-qw.dil.\' ()qllipm l.!lll , (; I{ has abo made 
I ht'~ pal'L", !I\'aiinhle for ~cll(' r:d sale. 

Since the qll:llltitie .... IU){'ticd arC relalin:I,v 
s lll;).l l, ccunomy in manufaclu rc t:~lIl o nly he 
,whim'cd by desi~ll ing; cllI'h itcm to he as un i­
ven;H! a>: po,..,sihlc in Ilpplic:nion, :lIld adapt­
:10k' [0 a wide nmge of \I>;C,;, Design t'mplw,..,i,.." 
t.hcrefore, h:l$ been 1101 o n ly on high--qwllilY 
materials illld workmansh ip, bul, also on pt'u­
IhlCing intcg-l'a,tet! grouP)! of ha ,..,ic elellwll ts 
thM, ~it togt'l,hcr mec hanically, work together 
elet:lrically, :lnd h:wQ it nnit,," of Hppear:mt'(~, 

An eXI'c.llellL- exnmple uf the in1ep;ral.cd li ne 
is foullt! in ( ;cncral Badin hinding posts: plugs 
and jacks. and eo:!xial f'lcrncll t". The T n ·t: 
!);i8 I ~inding 1'0 . ..,1 u:;cs higll-qualit.y lIlatt~ ria l­
hm s. ... with Brip;hl-Allc),\' p lale for high eon­
dncti\·ity, poIY>it.yrCIH' inslllill ion fQr high n'­
si;; ta nt.:e lind 1011" power fllct.or , e ither red or 
black fur color cwinl!;. h t:an he moun ted on 
mela l 01' in::u lalilll!; panf'ls, of a thicknes..., fmlll 
1.Cl'O 10 %; inch, The eapt.i\·c top will clamp a 
,:pade tcrmin~d 01' :U1r size lI"irc up to No. 10 
wiLl tollt shetHi ng. und \\'ill :H:cept II T\"PE 27,[ 
Plug 01' :1 T nl·: 83S Al1il-Cal.01" Clip, T he plug 
SC:Lt S with l.t t,'tJH'1" into t hr t.:ltamfc.rcd bi nding­
pO::l bvtiy 10 ,l,;:<ure meehani(·td st:lhil ity, T he 
bi ndiu,!{ pus!' Itas IIII' slime Iwighl. :tbt)\'e p:md 
11:; the Tn'l-: 87,1 CO;lxilll Conneelor, whu:;(} 
Ct'ntcr \\'ill takc a T n'I·: 27-1 Phlg, :;0 I.ha l ;l 

J.!;rnundcd hinding po::t, C:Ut be monn t.ed au­
j,U'(,lIL \,() lhe eoaxi:l! I;onnector 1.0 fit, a T n ' I'; 
2i-l-M B Douhle Plug, 11I"lIla lOl's am keyed to 
binding po. .. 1 ,In(/ 10 l1<1ne l for pI)lSitivc regi" t e r, 
'I'll(' in subtur" will a l:;u 1l10tlnt a 1' \'1 ' 1-: HaS 
.Jlttk . H I)(,!! bindi llg pn."'L :l.IId j~~tk have soldcl'­
in~ 1 ips- no 11Ig:; arc lI,o;cd. 

Flat insulal.or" (Tn'~: \J3S-Z) mou nting t\\"o 
hindi ng pO,~I": :He al:<u ;I\',libblc and are pa r­
I,iculal'h' lI ::;cI"ul ;11111 cas\' In :1ssemhlc I"(IJ' l.hc 
ho me cxperimcnter Il,tvi ilg d rills 1\0 larger t ha n 
J.1 inch. 

T he T \,I'J~ 8H Coaxia l COIll}(:ctor is de­
signed spt!t;ilkdly fur u,.:e in Ill('ll"' II I"Cmenl 
cin'\1 its, [1 ha;o; t'wellellt, det'nieal cha r:"Lctcr­
iSt. II;:;. :U lt I. by "i 1'1 LlC of i l>i \1nln:r;o;al I'hal":\ct cr, 
no .,;t'p,H'aW plu~ and jack t,\'PC,'" arc 1l('I't''''>'ary , 
Th i.~ resl1lt ~ in all I!I'onVlll,\· of pari'" wilhin Ihe 
nlt';t iiUJ'cmcnL i'il'tup. while mlaptol"s ar(' ;t\' ,lil­
ablc \.0 ('I)Il Ilf'I' L III cxt ernal SYi'U'IllS u,:illg 
ulhel' . ..;I:tlldanll,vpe" of COIIllt!t'10 rs, '1' \'1'1·: 8i I 
COotXial Conncl·tOl1; :lre list ed ill a ,.:eparat.e 
see r lOll (>,,,t' pa{.!;c,"i 112-12,-,) . 

CencJ'" l Hadio pill!!::; ,t nt! j:tt:ks a 1"(' dt'",iglH'd 
for pc)::;itive and ("('liahle {'<filIal '!. T hc plug 
sc:1ti'i fil"lnl~' in thej:u·k.'>O l.hat, lbn plu~ spriJ1g,.., 
are nul depcnded c'lll for IIwthani(::d 1'1<llIilil.", 
Duuhle plugs (TYI't; 2i 'I-;\ n ~ ) t:an he ... lat:kNI. 
and Pol.\':<tyrClltl insula l ion i" 1l"'L'd. which pre­
vems ti l(' ha nd fr' 1I11 wudling mClal when 
t ilL'.\' Hre plug-gild in, 

.. \ t.:omplclc S,v;o;tt'm of lal!or:ltor.v tL',q It'ads 
is alsu :n'ai llll,l" (sce pag!' 22.,{), T c .. t, pruds 
c:m he ,:tal'kcd. i.e., p luj!ged o nc inw a llot her 
to make u IOII~el' prud , Tip,.; ,tl'e pOilllC;! to 
pien'l' ins ulal ion. Test leads ,md :d!iWllor 
di p.~ plug (:a:;ily int.o prod,.." T he clip,,, :\I'C 
J3righl,-:\Jlu}' p lalcd, on:1" high-qu;dil,v phos­
phor b\'onze. T hny ha\"(~ 1l11IT()\\' jaw" 10 dip 
in to b inding-po:;t In])S and I'all t lu' rt'forc be 
u,<ed wilh both ill ."1I1:1tcd alld uniu::;ulll.tctl 
ty pe,~. 

G l'l1cral Bad io dial" al'(' Inade for % -inch 
shaft.s bll t slee\·es :Ir(~ f1l rn islll. .. 'i.1 (0 ati:q)\ ' them 
for .!-i-inch s hafts. :\ I odd~ with (> illll:r t'lched 
or c IlIP':\\'ed h:1:<tlcs arc ;l\'ailahle, ;\ [udt.:ls in­
clude diret.:t -dri\'C. r l'iciion-d rin~, and gear­
dl'i\'(' 1,\'I>C", Ikd m:ll c ri:il ;1' "-11-;:) :lluminul1l 
:1 i1uv wi t h altradive nutlle fini . ..,h, 

l{ nob" arc d ura h ie phenoli(', :t nd IIrC :\.\':lil ­
ahle scp:ll':llciy in n variety of models :Ind 
sizes, cun . .., i,.:tc u l ill "I .de \\'il h lhe himlilll!; 
post", 

\':lrinhle a ir capacitors , tltc Tn' I~.-; H 27 and 
1428, are de . ..,ip;ned ,~ pet.:ifi t::l lly for in.~lnllnent, 
U$(!, T hese high-quilli!'y, rugged. low-los:; unil ,., 
are supplietl in :;c\'cral diO'en 'tl l. ('apati t a nt:c 
r:ll1l!;e". 

T\'P t: 9-1,1 Tr:lIl" l"ormer is a· general jlUI'jJO"C 
impeda nce matt:hing trans fvl"!lI c r u>idul as a 
laboratory acceSi)OI'y or fo r building: inlt) lI udio 
a lld .super:;unic cquipmL'lll, It will maleh liOO­
oh m li ll t!s to drcuib rall~i ng ill iml>cd;lIlt:u 
from 37,!.1 oh m" La Dlilln ohm .... I t ha ... :\11 ex­
cellent, frcque ncy char:1Cl(!ri;;tic, spa nn ing fOll r 
dCt.::vlc;s, 
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PARTS AND ACCESSOR IES 

TYPE 1428 VARIABLE AIR CAPACITOR 

USES : Th(' TYI'~: H2S Val'iublc .\it' C:lp:H'itor~ 
ar(' wt.,II.d('si)!IlL'fJ, l"ugl1,l,tll.v \'ull,.;lrW'lNl. and 
ioJ t;lble I·apaciwr.~ .. ~ujt:lhl(' (or w;c in labora­
IOr)'-I."pC me:tl$uriug ('O()lliP llL t'llt. 

DESCRIPTION: Both mtor and I)t;llor an: ill­
SIlIIl II~1 from the frame. :'Ind COII\:U'I 10 the 
r()lOr j.,; 1ll,Ide by a ISlip dllg alill 4-lingcretl 
hrush. !lOLOI' lIml "!:HOt' s lack" an: mOl de ..,f 
bnls,'" plat es :«Jldcr('(l intn si llglt: unit:> :tnd 
nick.·[ platf'd. nllIU!' i . .; muunt('(1 ill I'PI'(·[:III...­
de,.;igllt11, sclf-:ll if{lI illg b:dllw:lrings. whil'h :m' 
mOlllllcd on nwl all'ndpl:llc:-.. rigidly su ppl)rtt~ 1 
by ftJut' nWI:!1 curnel' I"Clt.k :-:1:tI OI',';uppons an' 
sma ll cI'ra mic COlli'S. Hutor i" in.slllated fn1m 
:i ,.i nt·1t :it.et! shaft hy I,wo IOI\"-Io.~s therlllu­
p i;l."'ti(: cul hll'fi. 

FEATURES: .... Hi~id lJun:;\l' lLc\iuli a nd ;;clf­
:tli~nin~ 11:\11 IH'ari116"lo1 It::i.~U J'(.l mechnnil':,1 
slahllit.\' . 
.... Soldered plale (·o ll .~ Il'lJ('\ioti keep::; oillni,' 
rc,:i.~lalLt·(· low. 
+- I I!sulatC,ll'I l loI' :tlld .. "1:, \( 'I' make til(' t'a pat'i­
lor lIIiH hlc as "ilILel':t iHenniu:d 01' it 2-tel'mi­
Ua! clcmCIlt. 
+- Cap:lI'ilancc from ;;Ialol' to (r:ltne aud from 
]'01111' 10 frame ha,; h('(!Il kept lo\\' . 

SPE CIFICAT I ONS 

Capac:itanc:e R"nge: T I're<! ,"",,,~,,,l(""\ ", ... I~~~ ""d '",e 
m,,,ulloo "" .. II'I :lr" iisl( .... \ 1,,·low. 
Calibration: Th" '1'1'1'1: 1 I~-UM h,'l~ " di,,] dircet.­
.... ·"rI;"" ill t'!'V'H'itllnM! 10 =(1'; + .~W'f). 
Plate Shape : !o(.·",i,·i"·,,lnr f l .... ii(hl-li".., <::llm"i t:Uloe 
r~:H'-"I ... " "II It""to·ls. 
Dielec:tric: Lonu : '1'1,,· rig"", ,,{ "'!'rir DC (tlb .• ilkl.tiull 
fll"Int ti""", ~111"" 'i''''''''j ) I:' "1'1 .. <)~i"'''lcl.,· OJ1J /.1,,1 for 
nil IYJ1" ~' 
Supports : ,\ 11 IllI)(h'l ~ h",'" IIIIlI,,1 ..,11,11,1"1,,. WiTh l<mall 
e"r:""i" CQne~ ~'II)pvttillL\ 'h~ ~\ "t"r . T lw rul(,r i .• j","uiuwu 
frOlll d,(' ~I,,,fl ] .... ""llow_lU$! Ihcrm01.1",;liu ,...,ll~ t~. 
Mu imurn Voltage: l1U4J "011~ 1)\)uk for '1'1'1')( ].]28·:\, 
,",,1 7' )11 \,.,1, ... I ... ·:tk fur :,11 nll "~rb. 

, , - , 
1'/IW ,1111.1;"''''''' til i,,,,,,,,,,, 

1428-A 550 !LP,f 20 l1!Lf 
1428-8 1100 !L",f 20 "'l1f 
1428-BM* 1100 !Lllf 22 I1ILf 
1428-C 2100 !LILf 29 ILlLf 

Shaft : ~s-i"d .... ,Ii,\ ~I/~·I ~hnh "II "II ." .... I.-.I~. 
Drive: ;.i.) knob.; 01 dn,,!', ,.rl' • .,PI,I .... 1 e.~"",,~ OIL .1,,· 
Tl'l'r, J.I:!S-U:\I ,,·I,i .. 11 I",,, ,. din:rt-rl·:"h"l< ..Ji:ll. 

Termina ls: :$<'t1d" r inK 111'=' OIL 11""."",,, .... 1 .. , ... "·I ~: ~':t,,, I ­
:1M j"ck-I"II hill<l illll 1,..,.,1., "11 ,,,,,111110 ..... 1 '",~I<:1. 
Mounting: T, .. to; 112~-B .\1 j" "'''''''INI On "" "lu",ill'"'' 
JY."",1 in " "h io:l.Io~1 .. ,.hilt,·t. All Qlh~'f' ",,"lcI~ ,,~ "t1_ 
"""Ulted. 
Oi m ensions: Ty,'" 1 IZ.'i-B.\[ ""'UI" " ~ ' I "" ... \d . .';1 ~ 11 :, 1 ~ 
jnchC!! .lI (hcillht) 7 illrhc$. "",· r-"II. I : ",",,""(~~l ,,, .. d,'I, 
"'..., :\I',,,,,,,,,,,,,yill!,: >km"h. 
Net WeIght: Tn'l(, 112": • .\ ,,,,<I _II. 2'~ I>oulld,,; '\'1'1' .: 
1.j2~-('. 31<:! I'n"lIl[': '1',' ,·.: 1 . 1 2'!· 1I~ 1. ~I4 "",,11,\. •. 

N"millat MIl"'''''''" 
C"I~'cj"",~ ... 1O "'flU"" 

}(fl/" r . .:./,,/'" 
15 l1!Lf 12 !Ll1f 
15 !L",f 12 Il",f 
...... .. " " 

18 !LJ.Lf 16 I'ILf 

(' 
'""'C" ""C' ·~'c"----c """'C""'-:-_ 

$2 • . 00 
31 _00 
57.00 
40.00 

(·.\MEI. 

C.\ [.1" 
cm,;;] ' 
ell";';;']' 

~10""li"", dime,,~iu"~ for 
TYO·I . 1012, '·~r;"hl .' _\ir 

C a lm'·l'M. 
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PARTS AND ACCES S ORIES 

TYPE 1427 VARIABLE AIR CAPACITOR 

USES: The TYI'~~ 1-12, \:a l'ia lll(> Air Capaei tol' , 
,;imilal' ill dt,.~ i~n and el)n.~ll'lu:lio l1 10 \ h e '1'1'1' 1'; 
1 128 dtN'riilcd on l he precedi ll)! page, i.:; :1\':1 il­
:Ihle in lower-('lIp:tl'illlll('e rlwdds. Th i . ..: ell­
pnti\or j:-:;. high-~.IIl:llilY Hllil , !<;uitahlp fo r usc 
III nH'a"llrJU)! ('fjllipmell \. 

DESCRIPTION: III ~ell~'ral de:;il-:' tI :I nd ('ons! m e­
Lion , Lhi.~ (:H P:H:it o]" is "imila!" 10 t he T H E I 128. 
n e:H'ings and in .~lIblion are rhe .~am(', plates 
are :;utdel'ctl. and hoi l! rolur aud .-;ta\'.ol' (l rc 
iU"ll la tl'd from Lllt' frame. 

SPECIFICATIONS 

Ca pacitance Ra n ge ; TI,r"" " ,U<.Jd ~ !lr,' li._te,1 bd<Jw, 

Pl ate Shape: ~ul"i"'rcul"" ~t r:"I:I,t· l i "c c:,p"ci\~,"<:(l on 
,,(] ''''~kk 

:1. 1:0";""",, ",-""i",.1 t·"I""·il,,, ',,·.:. (Ii rOlOr to f"""c is I : ~ 
iJ.iJ.f, "wi ~"'I"r 1" fnu,,'! II IIiJ.!. 

Dielectric Losses: The liltur" of "'ctit {)C (d i".i palioll 
f, ,,",,,,- ,i"It:, ""l!! ... il ,''''''~ ) i _ "pl'rOXi""II~h' U.lJ:? ).<!J-f f'lI" 
all '.1 I'll-. 

Supports: ,\ 11 ' <l0<\~1~ h: ,,'c ''' l'I ,,1 I,,.up l:,t(ls \\,;th ~ '''all 

",·m",;.' ,'"''"''' ''' 'l'I''''',i,,!l' the __ ,~vw __ \ 11 r"' ''l";; :In' i".'Ll­
J"".~J fr"''' lhl! .h"ft~ h.' I()\\'-l ,,~. lherm"]ll ~ ril ie ,.oll"r~, 

M<llI" i m u m Voltage; l,i (~I. 14U1), !lnd l lOU \'olt .• l...,ak, f<)r 
the T\' T-!:~ 1-1::/- .. \, - II. "",\ -l', rl'>l I)Uc;li n .lly, 
Shaft; 3';-ind, .<<)Iid ~l('(!I., h aft <)IL all ",,){lcI ~. 
T e rminals: Tinned "OPl''"'' ._old'·""1; lUI;" arU provj,k ... l. 
Mount ing: S~ ~kl'tc!, lJelow. TlLm/! ILwllmiug ~ 'J'c,,".­
:If.;! rurtL1~h l'<.l. 
Dimensions , S"" ~k"l,·h hel,,,,', 
Net W eight; .\I! ",o;ld~, !~ s \Iu"lld~. 

.\""" ,." ,,1 C"I",dl".,,;~ - /:0>[11' (;rt>"",/fd 

T ill" 

1427-A 
1427-B 
1427-C 

.\l ou"I"''' ditl"'1L,io,,~ for 
Tn> l · l~~ \ ' "ri")'I ,, ,\ i r 

L'''I':lcil<.!r , 

.I/o,dun"" .I I ;to," <II ' ''', ('m/, IV"," 

75 !J.)1f 15 )1)1f C-\ P ~:H 

110J-L)1f 16 )1)1f \J:\ po "," 
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PARTS AND ACCESSORIES 

FRICTION-DRIVE AND DIRECT-DRIVE DIALS 

Tlw."'{' dials a rC' fit t 1':1('1 1"\' in appearance. 
with accurate. phn\u-cklll·d ":I::il(',,,. ~lllcl afC 
1111(.:n1l('d for 11';(':< wlll'n' PIX'I,j,;('[Y I'll! :,(':\Ic;: 

and PI'I'(-;."i(1II dri,'CS ilrc II UI Il c('tk~ L Dial 
pbtp,.. art' (If alUlllin lilu . with an,,..liz('(1 11111 ... 11. 
Thr('(' ditrf'!'f'tll tlialllt'h'l':', art (n'ailahlc. 

'I' ll(' ':;111:.1.11('.-:1 li i;I]". '1'\ I'E !IU I. :trc :\ ,';\ilal,lc 
onh' willi dil'('('\ tlri\'C. IILI! lhc- Tn'~:s ~(jl ami 
UO·j arl':t,';til:t1,I!· wilh IH )II! din .. '(·, :11111 ft'il'lillll 
(Id"t''':. Tlu' frit,tioll-lll'i,'C' 1\\('(·h:\111."1\) ('(1I1S1O'$I:; 

of a Lhill di",c. Irhidl i.~ 1ll0111111,d 011 lilt' \1;Ld.: 

of the dial pi:ll!" I-(I'ipp('d nlld dl'i\'c'n h.I' (.\\'0 

!;JJlall tii,'!·" all :,d u ~ IIO I he friCI illfl-drj"c shari. 
Thi" .\I'i\"( ... ,.:haft i .~ lI1.nlI11('([ ill :\11 "(,,,,'II!l'i,' 

maline" ,,() 1 hal IIII' I ('Illiiun Oi l he drive C~lII be 

c:Mil," adjlL,~lcd arler Ihe dbl :tUd d ,.i,'(, :11'(' 

motLlIll:d, 
,\11 of I h(.> dial,.; ha no! t h(! dial pia leli il\~tL lal ed 

(rOIn I he ,.;han, I": I1l1b" :11'(' ,"I't'U rNI I II IlIl,i" 
~haf l " I.,\' Iht' u~(' !If \ " '11 :;('I"CI'(:\\'" S('P:I"~lIt"Cl 
b," !}O", ;IlId ;111.' ,.uppli" • ..! 1")I' ... ~III' 1'1'('(';"(' a }:.~ 
illdl "klf1. Bu. .. hilll(:" :tn' pr,,\'i"I~1 "I) Ihal tilt' 
dia l" (';111 he ca,;ily arr.:IIII;CtI fur' IlIUlllllill;! UII 
>,,~im'h :-h;l ll ", 

Tilt' iutl ical .. ri< ,.hll\\,11 ill Ihe phulogr:lph" 
;HC d('si;,::nl't.l lO I'('m:tiu flush wil II I ht' '''lL l'f:WI' 
of I h ~' 11 ial. lhll,~ ('liIUiu:llilll:' p:tl'all:,:..: :m.1 :Ih~ 
l'ui'l.ing nll~' "ligll L ct.:l'('lllril'ilil',; oj' 1111: maill 
I'h:!f\. Tilt, illdi{';IlOI':-, IH'I'I',~~ al '.'" rnollllliug 
I't'rew, .. , d .. i\'(, knob", :lml drill ing If'mpl:tL('S arc 
fUl'lli:-:lwd wilh Ihe uiak 
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PARTS AND ACCESSORIES 

/)f,, / -,",'el. ('",/~ 

TY/>e .. I rr Ili"i~(",~ D,.j,p<; W ,'(/h./ lI',mi Prico 

+ 4·INCH DIAMETER - TYPE 904 DIALS 
904_HO 180~ , .. Dirt"f:t, .'i <>7.. hll' .\H $3 .15 
904 -JO 2700 2 •• Din:i:!, 5 uz. nll'(J[) 3.25 
904-HF 1800 , .. Friel juu, .5 , , 8 oz. 1! 1l'.:~ 4.25 
904_Jf 270~ 2 .. Friclion, 5 : I 801.. HI I' j ;T 4 .25 

+ 2 % MINCH DIAMETER - TYPE 902 DIALS 

90l-HD 1800 , .. Dj""cl, 21 ~ ,, ~. 1'1.\1.\1' $2.75 
902_JO 2700 , .. Dir,,('I. :H<!,, ~. 1>1 .\ 1 rn 2.7S 
902 .HF 1800 , .. Frir.t i"II. :l.:\ : .\ Ill.. nl.\I ( .1\ 3.7S 
902_Jf 270e , .. Fricli'!lL. :L~ : -I ')~. 1lI .\!1 1<: 3 .7 5 

+ 2-INCH DIAMETER - TYPE 901 DIALS 

901.HO 

I 
HlOo , .. Dil'\~cl , :2 li Z. 1.[ Lt)(; $2.75 

901 _JD 2700 , .. Dirt:!cl 2 uz. IJIl..\J' 2.75 
901 . LD 360G , .. Direct. 2 ,, ~ . 1)11.10 2.75 

TYPE 907 AND TYPE 908 GEAR-DRIVE PRECISION DIALS 

The TYI'~: 907 ami \)08 Geal'-Dri\'t! Precision 
Dill l!' 11:I \'v :duminum di;-,l plillc!; with anodized 
lini,.,!!, Seaks a1'(.' intli\'id\la1!,\' c nj!I 'anxl on ;111 

ll lll omalic, 1:iClf-index ill J.;' f'ngnl\'ing nHH.:hi n l~, 
The finc . radial. ;1c:cumtclv located line,.; dh-idc 
the comjJietf' (·in:umfe)"('I\ce into ;300 tiiyis ioll:> 
numhered from 0 to ;) jiO. 

Setlings call eOllsiSl en tly be duplicat.ed t.o 
one-fifth Ilf 11 di\'i"illll, IIl10wing a p)"eei"itl1l of 
I"escttinj! of hetter tlm u O.O(jl70 of 1'11 11 :seale. 
P;mdbx is ('Iimillal(,d 1)\' t,he u,.e of :HI indi­
('1111))" ,ila t. ail\"avs rt.'maiil l! flll Sh wilh IiI!' ,~ lIr­
f:tee of Ibt: dbl: and whi ch fI.t. the "'a rne I,ime 
ait.';(lrils, th rough ,he lIexihilit .v of it=- mount.­
ing ann , ;lIlY sl ight cecClHri (: irie,; of the m:lin 
,; l1afl. 

lid""" Trl'l, ~1I1i"-L .. \ Gcnr-lJril'C l'r C" ;';<J" Dia1, 
.11 ri!!"' , TI"I' I-: ~ ~ !S_ l.A. 

'I'll!' ring gt':ll' alld drin' pinion :lr~' p1"l 'I'isiol1 
Cllt gear ... , spring; pn~~~cd to (' I il))il1:1l I' an." 
h:u'k la"lt, The (\1'1\'(' mlio i."i 10: I, imd i ~ is 
po ,;,~ ibl(' 1.0 u"r a ealihl·:i!('l.l n'l"Ilil'r or in Cre­
ment dial on lhe pinion shaft if dc'sired. :\n\" 
st,:\Iltiard Tn'],; ~JOI di;d (P:lg(' 222) n lll I)c 
adapLed for 1I.~C 0 11 the pini otl "llat"L. The 
dril'e pinion is held ill a s lailll('.$'i s teel clIllet; 
\\'hi ch rlln,~ in :l p)w~phol'-hronze Im:shing. 
Th e cu llet :ll!o\\'" the dl"iYl ~ to h{) adjusted for 
an.Y p:llwl I hi cknc>'i' up \' 1 Ytr. ;111'h. 

Tho main dia1~ :Irr :<cl perm:tIlPlIt1y llnd 
sceur,,1,\' to their .~hah.~ thl'OlIgh (,Ill' 1I~1' of 
two S(! l-i;;,(·n)\\'.~ \10" ~IP:\I'l,: this procedllre 
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PARTS AND ACCESSORIES 

elim inate..; :lny <li:l1 Ix\~kb$h wili{"h might 
Iuill'r\,-i>'f' 1 W(,II 1" . The di:\1 hllh~ lire 1101'('(1 10 
r(,cl~i\'l' :1 :l ~.illf'h ~haft. I.ul :l ~pli t hll~hin~ i ... 
pro\"i.J"d for 11 ,« · wiil! ',-ilwll -"haft 1<. The 
;~tiO-di\'i :::ill ll dial platt, i:< lIPid hy tltn'l' s('n'wl<. 

Lell, '1",, 1": !1C).Il.1.1.l ( ;"'"r- ll ri..,," !'rf'<'i~iOlI Dial. 
.. Ib", •. '1' ,- ",: \lOj-LB. 

and c:m be {'"liily l"{·plarN.1 wil h 01 her I-inch 
dial plate,.; .~ U(·b :\ >j iill' TYI' E nOI (paJ'c 222). 

Th(' di:l1 inflic:ltor. kno!>. :Ind a ll 1L('{'('!<;:::I r\' 

1ll1Hl111in:.:: Ilal'l1'; ;I!'C :HIP] )]i, 'c). a>' an' ('llmp\ci'c 
drilling awl mOlllll inl!; insln l l·li ~m :<. 

lIi .,1 .11<,,(. ,"'"",-, '{'.,/,, / Xd ( ''l/It 

T!JJ'" J / n"', /; ng . I ~ IJ;.'i~·o,,~ 7'/,;(t'l<;" /'(wc/ . l r .... lI' ~iuht 11"",../ I'r;c. .. 4- INCH DI AMETER GEAR-DRIVE PRECISION DIALS 
907 . lA I F"'nl .... ,f-f':llll'i I 360' ". I I 4 x 5 iud'l'll 11111.. ,,'1'.\ " $10.50 
907 -lB B:odH,i-I'al ... l 360~ ". Ks inch 4 x 5 i"rhCll 11 07. . IlIT"" 10.50 

~ 6-INCH DIAMETER GEAR -DRIVE PRECISION DIALS 
90 S-l A 1 1"rolll-of- l':llld I 360" I 360 ! 
90a.l B B:I/'k_M_ I':",,·1 360 360 ~5 iud, I

I; x i' ~ inctwsl 
ijxi' ~il1(:hclS 

:.!I "1.. 
1~,,1.. 

III \ '.\ '1' 

" " 1.\1 

$14.50 
14.50 

rA1·.E~T J'O-rl(.;f:. s... ;o.;:",~ 14. "Mile ,·L 

TYPE 318-0 DIAL PLATE 

This dinl pblc ea rl 1)4! 1I,wJ will! Ccncral 
nadio rheo;;tal.voll;.;!c di, ·jd.·I'.'5 (:111 Iypes ). 
V:lrl:H'.i (Tn'~:.., 200-H. V-.'i. V·IO). :11111 for 
olll('r f'lluiplllC'n l where a 0 III 10 ;>'I'al(' i", 
de~il'C!I. 11 IS d e") igllcd for U":(' wi lli 111(' (11110\\" 
ing knnh,.; (,.;ee 1':1),;(' 22.j ): l':'\:-il'-(i. l-\;"::;p.~, 
I";::\,S I'· 1Il, :llId J':\B-2. lb." 11I'0·h., I(· lnoUn1-
in:,!;:I:O; :-;h(JwlI in phvlO: hate "p:lcin).!: i:o; OIlC 1111'1. 
on c("lllCI''''; dillmClf'1' of ('('Iller hol{·. Yi inch. 

7'/1/'" ("'HI.· 11'" ,.,1 p,.. .... 
31'8 -0 I Dial Plate • ..... • l 1)11',\1. I $0 .50 
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TYPE KN FLUTED KNOBS 

TYPE KNB-l 'Ylt.- INCH SKIRT DIAMETER­
WITH BAR 

B:tr-t . .\'!lc (:xtcw;i')11 m"k('$ klloh cspl'<:i:.]I.\' 0011-
vcniCIiL till s\\"itc1,~,; . ~ l ulcl'ld pointer i~ nikJ(1 with 
wldtc. 
C(Hlc Word: nMI l\:-;O!101St: .Net W('iyid for 5: aV! oz. 

200- -100- 200£1 
;W~l l!l!l!l up 

Unit IJ ric(;tl $0 .65 $0.55 $0.52 $0.49 $0,47 

TYPE KNB-2 l o/i6- INCH SKIRT DIAMETER­
WITH BAR 

r~lrgcr Ioar t.yl'!' \\' itIL p .. inter. 
('Qdc 1I""rd; 11.\111';;"')11'1"\\' 0 XcI W ei!I/.J j(lr 5: 6 07.. 

20- ZOO- ·1011. 2000 
I!H) :mfl ]!)fI!1 lit' 

Unit I'rir..Jt l $0.75 $0.65 $0.61 $0.58 $0.55 

TYPE KNSP-6 H 'i6- INCH SKIRT DIAMETER­
WITH POINTER 

.VeI Weir/Il//ot .5: " Y2 oz. 
:lO()· ·100- 'lOOn 
:I~I~J 1~J!j! 1 III' 
$0.47 $0 .44 $0.42 

TYPE KNSP-8 P ¥t,-INCH SKIRT DIAMETER­
WITH POINTER 

/'''''' W ri!lhl 1/1' .j: :5 07 •. 

ZO- 2()O· -WO- 2000 
qU:llltit .,· ,< ' _I',' I"" '1<.° I""" I' ;'-,-;:c.c..,,.e'-:""--,-"'''':-r:'' . " " . u 
r nill'ri t.·,-,tl $0.75 $0.6 5 $O.6t $0 .58 $0.5 5 

TYPE ZKNU-3 1 t¥16-1NCH SKIRT DIAMETER­
WITH SPINNER 

Thi~ kll"h h"s an (' l[ xili" r,1' finltcr spimll;r .,«, thllL 
klt"b C; II I 1", .~1H11l n'pi, l1.,· will. 111(' index 1i1l ~cr. I'ar­
licul:.rly w>.,.rul lI"itlo ,,)f1l1"-ulUtion dril'c.~. 

("Hie 1I'0,d: ";1· IX I\OII"1·I\.: N et "'eiyld: 2M "7.. 
Unit. "dr.,' $2.00 

TYPE KNSP-10 2 3/. -INCH SKIRT DIAMETER­
WITH POINTER 
(',,,fe 11 '()rd: X ' · IU.X'mTEI\" Nd W rit!hI fm' Ii: 12 M 07.. 

20-
19!1 

200- .1(1). 2000 
:I!)!I I!lf)!) Ill' 

IJni t I'l"ic(41 $ 1.05 $0.95 $0.9 0 $0.85 $0.80 

TYPE KNS-12 2% -INCH SKIRT DIAMETER­
WITHOUT POINTER 
('(Wil; lI""r'/: XU IU':':,)flUt)1. Ni'/ II" eiyhl fllr .j: 

Quantit." 
20. 200-

.,,)4·1 !l Hi!l :m') 
"nil I'riedl SU O $1.00 $0.9 $ 

I''\TE)o;'I' KO"t'ICE. SN -",(>to) 1·1. ""~c vi. 
'.\t ini"""" (1"~,,tiIY .oM, 
J:-<~I. ~Q 'u'lhcr 'I""nti,)" .Ji.w""t •• 

'00-
I !Y.)~' 

$0.90 

Ii m:. 
2000 
up 

$0.8$ 

Thu Tl"l'~: h:~' FI",e,1 1\ ".,1. .• "r'" ~I",w" :')lpmxinml{'1y 
I h rN,...,il':hth.~ :''-'((lill " i~{' ;11 tl", l,hu1('I!'r:q, ll . 

Thc,~e mulded phenolic knobs arc uscd on 
General f{adio 1:11>01':1 tory ill,.;1 rltlllf'1l1,.;. They 
arc molded in one piece with a hrass inSC1'1 
!Jun·d for :1 :, ::.-i nl'h shaft. A bu~hi ng i ~ fur­
nis hed wilh (':leI! knuh io a.d:q)L it 1,0:1 YHndl 
sit:1f1. Kno\) i.~ damped 10 :;;ltufl. 11,\' two .~f't.­
:lCrC\\"5 ,,;paecd 000 apart .. ('x('c'pl in Trl'E 
K:\SP·n. \\·hi\·h Ita,.; I;~;")o :;pa ci ng. Tn'~: 
l\XB-1 h: l,.; "i nglo :<('t· "e rell' . 

KNB-l 

KNB-2 

KNSP-6 

ZKNU-3 

KN5P-l0 

KNS- 12 
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BASIC PARTS 

TYPICAL ASSEMBLIES 
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TYPE 938 BINDING POSTS 

T III"-

9J'.A 
93'.C 
93'_0 
93.-88 
93.-811 
938.F 
938 _l 

'1)0/.. II "'" I" .... ~~J 1)fl!1 H~. ~' 

M.tol_Top II. P ' I'~l .. \)' I''' II.\lH' $0.30 $0.26 $0.24 
8Iod • • Top 8. P. :<'1·1 "1'''11\ II I. 0 .40 0 .34 0 .32 
Re d _Top 8. P . • ,:rn .\I'\ UUI.I' 0 .40 0 .34 0 .32 
8la~k Ina . (Pair) "T.I.'.:'".'!!.I ' - " 0 . 125 0 . 11 0 . 10 5 
R,d In •• (I'"i,) I i<T.I:O:I',IU ,\H ; 0 . 125 0 . 11 0.10"1 
Spont •• • ;11'.1 -" 1'\1111'" I 0 .025 0 .02 0.02 
Shorling Linh • ,rr.o.SI' UUU:T 0 . 10 0.09 0 .01$ 

Till'" 

938 -1' Melal lop , 938 · F Spo(~t 
931-W MetClI lop , blClck Ins . 
918-W8 Siock rop and i,". 
931.WIt R. d lop a nd ins •• 

(:""/,,; .. ·-1 IINI- Innil 
T."/,, 11l0-!~ 1 \1'1" I!I!~' 

938 -P $0.325 $0.11 $0.26 
938 _W 0 .425 0 .3" 0 .3.5 
931_W8 0.525 0 .45 0 .425 
93,_WR 0 • .525 0.4.5 0 .42.5 

GENERAL RAD IO COMPANY 
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SO.23 $0.22 
0 .30 0.29 
0 .30 0.29 
0 .10 0 .095 
0 .10 0 .09S 
0 .02 0.02 

(',wI, 11'",.! 

"'r.I.",'.IHI" .'1' 
eT\ \"MI''' ',' 
$'1'1 '-" ,\1(11 ,\ \ 

!IT,\SI' .IR.' I ' h 

::u~)- III.lUI 
!1'~l!t II" 
$0 .2.5 $0.24 

0 .33 0.31 
0 .40 0.38 
0.40 0 .38 
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PAR T S AND ACCE S SORIES 

PLUGS AND JACKS 
TYPE 274 PLUGS AND JACKS 

T n'l:; 274 l' !ug~ a ral ,Jacks, "l' i):611:.I,;d by (;\'II<'r'll Hatti" in H/Z·j :U'(~ nhn()sI \J n i \,f'r~:l !l~' Il;>cd in i ' li:ctmllic~ and 
"fHlllllUl licatjotL!:lI"!HlratHrics for C<lnn..clljn~ (;'llliplllcnt in h:I1l!,"rary "r ,~rni-lwr l llaTllm! .'iCt lll' ~ (tlld fu r COtllICC\ ­
inc: pIU",-111 deme nl $ ill I III,illg ~.\·stcnl.~ :lIlJ (Oll,or l:1bor"lory ill.~t rtlll!<' I II~. Al[ '1\' 1'1: 27", l-'lul<~ :lnd .Jllcks :Irc r:ltL~1 
a1 15 :(llIll('res, For il1:'1n ia(cd ~i lll("lc ,Hid dvuhlc Iflub'S, S(.~ Pl'!!" :n s. 

TYPE 274-P PLUG 
B:1I1"WI I,lug, lI i(·kcl-pla tcd hmss 

~t ud, 1>(:r.\· IIi Il Il H~"ppcr ~jJrill:;. rur­
ni,,]u'd w il l. l!IIl ;011.1 ~"ldcri lLg lug. 
(',/'Ie Word: STA .... . ',\JU·AT 

QHfwli/y ['ri",·t 
1O·-~I!J $ 1. 25 P l'T 1('11 
I()(H J!I!) 10.50 I'<:r hundred 
[OOO- I!!!)!! 87.00 11<'1' Ihuu~"nd 
2()()()- I!~,m)\) 85.00 1,,"1" 1 h0u~,,"d 

TYPE 274-X PLUG 
~imil :1I' lu Tn'" 27·)-1' , (a l.H.we) 

hUI willi luhuLu' !"i"I·I. I,(m,). 
Cwlt: jj'ur": .~T.\;XI' .\ I\TI X 

(jH""lil!l f' rir,d 
10" \1\1 $0.85 pN len 
111O- !j!)\! 6.70 p~1" hUll.I I"e<) 
1000-l! )~ )~) 6 1.00 PCI" l li uu,;.:,IH i 
2000 - IH,! )!)!) 57.50 1)1.;1' T.h"u~"nd 

TYPE 274-U PLUG 

TYPE 674 JUMBO PLUGS 
AND JACKS 

lTe'lvy-duly p;II ' I~J dc.~igTlcd for 
3(, itrn IH:I·,"~· . ;-;i ll~il:t r in dcs i!:(11 III 
1'1'1'1:: 27,1, Im l 1a1'~(;" . Xil·kd-l'1:tlcd 
bras~. wi! h 1"·I'.vlliulll ('oPI"'1' ~j1 l'i Il"'~' 
:\ul~ :tll,] ~olrlo:ri n l:; IUl!s iw·lud(1il. 

TYPE 674-P JUM BO PLUG 
("H/" 11" "" /: 
lW-~)!1 

WIl- I\l!1 
21 1O-!1!1! ) 

:<'·L\."I·,'J\.\I 'f~ 

$0.25 each 
.24 each 
.225 ea ch 

TYPE 674- J JUMBO JACK 
(,,,,/,. 11 ·",,/; ;;TA~!'\I( .. \\· ~: 

Hl '-~!I $0.22 eoch 
IOU-n~1 .2 1 each 
2()O·i~ J!) .20 eac h 

PhI l:! wilh U -2S !l,n·".!,..:1 gl Ut!. 
.I:u·k I"i' :"'Cl'J!(~ 1')"1'10: 27·1 I'l ug. 
(;(ilfe II'or,l; Sl'.\XI'/lltr:\lT 

TYPE 938 JACKS 

OrWlllitl/ ['rir -e t 
IU·- \J\J $ 1.50 I"'" ten 
IOO- U!)!) 13.00 pel" lnllldn~d 
IOOO- I!I!)!} 123.50 1)<"1" !l"Jll$,rnJ 

TYPE 274-SB SHORT-CIRCUIT 
PLUG 

Handy for shorting 1\\" 0 T.f'rmirmk 
L'olls.is\S of t.wo T\"I ' ~: 27·j · LI I' l u !!:~ 
';(HItW(;I\lI! by t WQ pb u ... d link .•. 
Cr~I,' Wor'{ : ;;-rll ." " .\1(1.1I · 

I',.,'..,' ; $0 .75 

TYPE 274-J JACK 
J ilek. 1<) (il T\"I'~; 27·' Phil.,"'. 

:\i"k,·j- I,I"I,·d 1m;.,,,;;. 
(",,/,. W .. nl: 'H.\,"".\II.Tul' 

QI/ulllily 
11l*- !)!) 
II)(I- I I!I\I 
1000 I!)!)! ) 
:lOOO- I! I,V'J! J 

I'<"ied 
$0.75 P"I' len 
4.95 pCI' t.llnJ!'f~1 

46.75 [H'" lh()\I~ar,,1 
4 4 .00 pi'[' tl",u';:l nd 

A jad, a ll,] ja<:k :l~.'<C",[,I.i' n~ i u): 
T\'I> ~: !).'lS-lill IIt~Il IaI(ll'~. J:l\·k i ~ 
sim ilal" 10 'fH f; :l7-I-,/ .J rl"k, hut 
",ill, l .... lIger ~h'''lk. l' iLS Tn'~; 274-
l' !n~s. 

TYPE 938- J JA CK 

(',,,f~ lI''1r,/: 

Q""lIli/lI 
lOA_V!) 
][)() -~I!I~) 

1000 I ~11I~1 

;;;-['.\."<IJ '.\ 11..\eT 

(r"il. PriNt 
$0. 175 
0. 15 
0 . 14 

TYPE 938-X JACK 
ASSEMBL Y 

CQI/r Word: 

(/lIlIlllitll 
W*- \J! ) 
lOO-!)!I !1 
lllOO- I\J!)!) 

ST.\ .... p .. \IU"'1' 

/I"i l I,,.i,~,t 

$0.30 
0.26 
0.245 

TYPE 938 - Z REPLACEMENT BINDING POST INSULATOR 

Blad! P"lysry....... 11." 
14 Iq""ro 

~nli.,al",jGftal 
~ .... ck.., 

Ti n! T n'f; iJ38-Z In.~ubIOtS Iii Ill\' T n'le iJ!{S Biw.iillg P()t<t.~. as well as 11", 
nhsolete T n 'f; 138 Bin,jing l'n . .; j,;. Sin",·. ill nddiLi()n 10 Ih,· :,l'"V1'. d,e TYl'f: 
\138-7. i"~ul:tlnrs !U1l111l [ in Ilu' ,,,.m,· I J?' ,J i'l,u"u'r j Ilnl(',; a~ illl" "hs" I"lc T YI'f; 
138 il1~ll btr.r~. Il n·y ."<Jrl', ' :,'" l't'placl'lll,,'lIS r, w tIl<' T "Pf: 1:.18 ill~II[,. [ nI'S ,1 1" I." 
IIl<lUI,L 1'1'I't: il3S l,irL<l jn~ p"~lti i ll pl:H' l' o f T rn; laS lrilldill~ p"SI~. 

~E 
L ""1 Fil, Type 938 r BindinG P"'" 

938-Z 

:WUII- l'I,INII I 
TYI'" \m""~_I""""""~--""""''''''.'~-'Ull 

938 -1 I l n .u l~I'" ... 1 S'\'AXI',\}IIIUJ) 1 $0.175 f $0.165 I $0 . 155 I $0. 145 1 $0. 14 

*Min;m,,,n 'l ",,"lil)' ..,\d. t :-lH ",ic()II. N" f".ol,~, ,!ua" t i.y di>:cou,,~. 

GENERAL RADIO COMPANY 227 



 

PARTS AND ACCESSORIES 

TYPE 274 AND TYPE 838 CONNECTORS 
BASIC LEADS 

1l8.A86 
IU-AI12 
838.AII30 
13a_AR6 
1l8.AR12 
838 -AR10 

6 " Black Tnrl",d 
12 ' I!ola<~ fUll . ad 
30' Black Tnl lead 
6~ Red Tn t Le .. d 

12' R, d TU I l ead 
30· Red Tut Leod 

rhd<t 11",-.,.,1 .:i ..... ~, 

!<TA.\"',llU •. \I' $0.40 
"1'<\XI' ,\III.l·;" ." ",'fAX I',UII .1 U ... 
1<1'.\;\;1 ''' 111 .' ''' ." 
1''1".\:-11''\ 111))"1' ." 
"']" \ .-':" \ Ill . I ' ,: ... 

IU- l~ :''1t-\r, . 1'.1 Ill' 

$0.31 $0.36 SO.34 
.n ." ." .., .<1 .n 
.n .36 ." .n .36 ." . .. .<1 .38 

I ~ .·t' II" f u nh~r ' I"""'''Y .Ii,""',," .... 

274 _NF 

LEAD TERMINATIONS 

838.C R, d Tu t ',001 
838·0 8la(k TU I Prod 
214-M6 Double Plug 
::174.061 In.,, 101ed Single Plug (block) 
274·DI~2 Inlula' i d Singl e Plug ( .. d ) 
838·8 Alligolo, Clip, , , . 
· ~Iltl" ,,"m <11,,,,,, il), ..-.Iii, 

:l74-ND I SlI ie lded Double Plug 

n .so each 

, 
" HHI!/ Hil.I :''1MI- llM~ t 

r",/. 1i"nr;' l'~1 !'!r.1 UI' 

,,'('.\ XI',\ III'I:O; S I.OO SO.9S SO.90 
fI,". \X 1' _UtJ>~;,; L .. 0 .95 0 .90 
~TA-"I '''I(II U(J 0.6S O.S$ 0 ,52 $0.49 $0.47 
ilT .\I'I.L"G.\:-T 0.50 0 .40 0 .38 0 .36 0.34 
:<'1',\ "I.l' '',\IK' O.SO 0.40 0.38 0 .36 0.34 
"T,\ "t-\11:-111' 0 .20· 0 .19 0 .11 0.17 

,:-<",1; n" ,,,.Iher ' I'", nt.ly &..,.,,,,,, •. 

$1.50 ucll 

COMPLETE LEAD 
ASSEMBLIES 

SHIELDED LEAD ASSEMBLY WITH 
UNSHiElDED TERMINALS 

( -",IT 1I""",f J'riu 

274_Ne I I >i" A:-;t'AJt1.".l I $3 _10 

SHiElDED LEAD A SSEM BLY WITH 
SHIELDED TERMINAlS 

'1'1/1" ,'"d, 11' .. ,..,1 f' ri,'" 
":,"."-Nc,:-;----,,-.. ,c .• c,,c,-''''(;r.rK $5,50 

SHiElDED LEAD AND PLUG ASSEM8LY 
WITH ALLIGATOR CLIPS 

274 _NH I I S'r,\:-;"Mt .\(.\I' ! $4.25 
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PARTS AND ACCESSORIES 

TY PE 941-A T O ROID AL TRANSFORMER 

USES: Tld~ ll"all ... forrlwl' j,,; de ... iglH'd for lI.~C as 
(U) impcdurll;c-Illillehinp; 01' bridgitlJ; tra ns­
fO I"llH' 1" in 1()\\"-i('\"f·l liOU-ullln l:ulll lllUnir '::tIinn 
circuit..;. I ~ is pspcc·in ll .\· useful where either u 
hi~h degree of :t>ilatic i,.;m 0 1' :III ultr:l-widt' 
frequency rang!' is dc"ired. 

DESCRIPTION: The C0l1' is lol'llilial. \'on"i"ting 
of high-pcl'Illcabili ty-allo:" tapt' \\'ouml ill :I 

,.;pint!. ('n the eu!'C arc tWO idl'nti('al :icmi­
(·in'lIIll fcn·1I1 ial inlier wi nd ings, on'l' whir'h lire 
{\\"\l idcntic:d ouler wi nd ing ... , Terminal" ;'Irc 
brought OUI f!'Om (':tell \\'lllding. 13 .... ('O lll lt'C­

t iOEL in 1'('1';('." ~\Ild p:'lr:!11!·] 1' ! )m l ~ i r !alilJn"J 
\'ariuu" imper l: llll;c rat ius Call UtI "illaill(-( i. 

'I' ll(' 1I':IIlSj'Ol'lll('t' is h OIlSl,d in a I't:danj!ul ar 
:IIUlIlinuliI ('a.~". '1'11'11 (Iouhle-drillcd mounti ng 
hlm·k,.; rll.'l"Inil mOlllltin)! ( I) on the larj!c f:n:c , 
t2) on til(' ,.;m:dJ 1":1("(' uppm:it{' lhe it!rmi lLai 
panel. ur t:! l projc'I'ri ng rhrollg:h a holc :ns x 
Irs indlt's in all a,;:-;cmhly \·II :1 ..... -; is. 

FEA TURES: +- T oroidal "01'0 

:t .. -;I:11il·. minimizing pickup 
fit'ld. . 

IS 

alld 
inhercnll.v 
induction 

""" ( ·ouplin/.\: is ,, 1\)";01' than if; passihlt, \\·itb the 
('OI1\"cn \ i11I\(l1 ,.; 111,,11-\ .\"1) (' ("ore, and 1 hI' 1"('10'1111 ill)!; 
1 .. \\' (' 1" Icaka!!f' rpa,~t:(n(:e ('xl('nd .~ Ih(, Id;::::h­
fl'\'IjUCncy 1"!t:u';lclcri,;Lic by :dluui a dei·ad£,. 

+- ('onn"I'1 ioll d ia.u; nlll1" f(ll" \·ari()u .~ imlWd:!II('\' 
and frl'qw'1\('Y I"ft.nge" :11"0 printi'd 111\ \·:I!)C. 
,.. Ea>li l .... 11l0UlIll'l l ill allY a.-;:;ombly. 

SPEC I FICATIONS 

TABLE I 

'1""",;,, "1;,,(/ {"'I.,A"II(·u 
("i(rllil " ~l 

I~)(I !)(i()O 
:'~::~:~~=,!.~:;:~~;;;i<~"="="~'<~'~~~~Si~;-~"~"~'~"~"~"~"~'~h:'~,_ r!1/1 I ,,~rrliQII ::: {"", r 11" ''''/;''11" () .. /,., l\'i"Ji"u~ 1,(1, 0/,",,/1 l,,,s~ I., ~.II" ,,,, 

l'ar:.!I,·! Sedl;:;; SO C 100 I{c U.;; dh 
2 liQ(J 2-100 

" (j()(1 2·lon , !~)O 600 
5 150 600 

" I.SO "'" 7 :I'.!; "'" 
Impedance Range: &'\: T :d,le I. 
Frequency Range: ....... "1'" 1,[,, I. 

Sc,.i\'~ .-:'cric~ :.!tI r: - I;)'; Kc 0.2 lll, 
1'(II"<lJII-I 1'",""llel , .. 0 c - :HO Kc 0.2 dh 
:-:cri,'~ i':lr:\Uc! 20 c - 200 I{c 0.] .11, 
,~ri.,s ;o:erit:s ;') c - .SO Kc O.i ,II, 
PI,n.Il"] P:.r:tlld:l() c - :lOU I{c n.:! tit. 
1':t,,,lId :-:":ril'S 5 c - TJO I{I;: n.~ til . 

TABLE II 
' ~J..r!ld, Initia! Inductance: lnn.:.r <I"'"d"'I:.< . ill ~cric~, ;; til V 

I,,:;ury~; IJU h,,· ,,"ill, ] i"I:~. ill <'erie •. :!() 10 ~·I h"lIt~·$. 
Ope rat ing Level : 1"'\,,,, '1',,1,1 ..- II. 

r .. "' .... ,f""'",'ti,,, 

Distortion: ~"" T :dJle I I. 
Resistance : 1I,,,,"r wi"di, ,/o:s. in ""ri,!~. tl ohUl$: outer 
willditlJ.:_. ill ~ ... ri,,~ :1-1 "1,,,,-<. 
D i m ension s: .. \ I\IIII ill1l1n "'''''''. 3%" :17'8 x Hoi illl"t.t-~. 
:\[U\\n tillil. hl( .. · k~ I" .... jeo·, U: in,·., tw.' O", l l·""", III:J~ inch 
dimcn~ioll. 
Mounting Dimen.ions: :j l~ " .. :lIcs .... II ,·cnler.!. :\ 1011 111.-

l.:lll 
I 
O}. 
0.0:12 

< I' it 
< 0.5<:0 
<O.2'io 
<0.1 "i1 

in.: hole._ "rc IlrHl~ ... 1 r .... clcut:tHCi! with \U":12 nllu·hillO 
""row"'. 
Net Weig ht : 1 :J 1 "!.IJ\\"~II. 

941-A To roida l Transforme r , . • . . .• . .• . .. . . 1 $35 .00 
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PARTS AND ACCESSORIES 

TYPE 838-K TEST LEAD KIT 

Ip 
wwmJ 
" y~",," 

);0 1:1hor:llOtT :-:huuld be Wi UlOUL this h:'\ndv 
ki t of tesl. l e:1d~ and tcrminai inns. Consists ,;f 

[ - TY PE 838-C ned Tc.~ 1 1'1'1l\'C 
I - TYI'r; 8:38- D Bbck TC:oi t P robe 
3 - T yPE S:l8-.\H Bcd Test Leads, Ct, 

12", a nd :m~ 

3 - T n ' l': 8:~8- .·\H Black Test Leads, I;~ , 
IZ", (Illd :30~ 

JO - T YPE S:3S- B .\ Iligator Cl ips, of pho:;-
ph or hnmz(' 

3 - T YI' r: 27-1- \113 Douh le P lugs 
4. - TYl' ~: 27-1-D 13 In";1I1alcd Sinl!l( ~ PIli,!!:; 

These arc 11 11 h igh-quality P:lI"ts. Pill ICI'-
mi n:'lli< on test leads all plu/! into prod,.,;, into 
all iga to r clip", lUHl into don !.)/ ' plt lj!S. AlI igalOl' 
(- lip::.: ha.\'e naIT()\\" jftw.<; to ('I ip into j:H'k tnps 
of insu lated plug,.: ;If; well :'\s on to wires ;md 
"I her tNminab, 

Net Weig ht: 7M ounrl¥, 

Pr;r,· 

838-K I Te st Lead Kit. . " " " """ " " ", .1 K I l)SK $7.75 

TYPE 119 RADIO-FREQUENCY CHOKE 

T his choke is n"du! in nlC'uulll-lll b(' ~'in' uiLs 
find also a,. :Hl inciu('la tWe plCllll.'1lI ilL lillC'r."; 
find 1111 1('(1 (,in'niL'S. 

T he win ding i.-; ilte so-c:t!lcd hellt·al lype, 
complJsed of a large nllll1l1cl' of thin. spir:tl­
woun d pies , Tn'E I l !l- B lI.~es ;1 du:;t - l .\·pe 
core. T Ill' ('oil is lllo11 ulml in a molded phenolie 
hou",ill~ whir'h j" ('[ree- Live ly scaled against 
moi,')t lire PCllct,!"a I i (lil, 

FEATURES: .. There is oll l:y olle $igll ifie:lIl t 
poin t of resona nc!', all minOl' J"t 'sOllflllces hei ng 
prnclically eli minated by t Ill: me thod of \\·i nc!­
ing a llil :ltlsern hlillg. 
+- T Ilt' shunl I'apacilancc i,; low . sO I hid t he 
choke 4' :1I1 Iw lIsed :H frN juc.-neie.-;:(,; high a;.: 
40 Jlwgacydl's. 

.. 'I'll\) II~ of;U\ irnn-d u,~t, core! ill TYI'E 11 0-B 
m:lkp.-; po>:sibJ4> a high-i nd lWl:ulcf' unit \\"ilh 
\'cry li llie inc'n~asc in cflp:II·ital1(·c :\1111 1"(':<isl­
anee. The e:l]llLCil:lIlt'C :lllt! CfJllllllCla IW(' of 
of I l l(' TYI'~: [Jfl-.-\ a·<; :1 fUll e l ion or frcqu(' ney 
a rc shown 1)1\ page 8:3. 

Acc u r CiCY o f 1 nd uctance: ±2U''': .. 
Maximum Cu r rent: GO m~, 
Net W eight: T,' !'f: 11!J,A , :!! ~ "',.: T n'l: 11!I-H.:; o~ , 

J)·c 
--:C.fC'1I'f .. "':-,-:c-;:--:-_ ___ "'--:_,_f"'?"f':"Cd~""'''".·,"(~·''~f>''''''iI.",~",",,~-'f"'.·",,""· ~'''~''"'·'~-'',,·~OfC··-'ICr,~,,-'.,~ _ _'f_'·,"·i,C··_ 

119-A Radio - Frequency choke " 1 0.25 h 4 Il).lf 450 n !.' I.\G~ $3.00 
119-8 Radio-Frequency Choke.. 0.5 h 51lllf 450 n 1MBEO 4.25 , 

TYPE CAP-35 POWER CORD 
'---'==""'9 

230 

Th i~ iii 1114; power 4'ol'd suppl ied willI Genl'ral R :1dio !I-I: operaic,d 
in"tru IlWIl!S. :\ h i~h-q\la1iI,v . dlll"ahlt! eonnec.:lOr. de,-;iJ,(lwd fl)I' l'\Ig~{'d 
:<('rvil:O. Cord it; i fect, long. elln.~i,;t illg of 1\\'0 :'\In. 18 stranded con­
IhwlIlrs, ruhber el)\·cn.-U, Plug and connOI:\O I' bodies arc molded in 
ruhher dil"ecUy t,t) the rubber ,.;hCtllh of t,1J(\ cable, 

Code Wo,.d 

CAP-35 1 Power Cord., ,.1 8 oz. COHOY $1.75 

GENERAL RADIO COMPANY 
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• 
INDUCTANCE CHART 

• 
WIRE CHART 
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SMITH CHARTS 
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DECIBEL CONVERSION TABLES 
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IN D EX 
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APPENDI X 

REACTANCE CHART 
Alw.Vt UIC conClpondln!l ,«1., 

10M g 

~ ~ .~ .~ .~ .~ .~ 

1M, 
II iii ~ • ~ • ~ ~ t2B1 t2 • t2 ~ 

.~ ~~" .~ .~ .~ .~ ~h 0· 

loo,ceo g 

10,ceo Jl 

ila . ,frll lJ' • ~ .... '/'~" I a a - ~ - ~ 111 
~ ,0,,)' ::1 .~ .~ .~, 

lUI ~ 
~:: 

~ ~ "II· e~,o '~.a It.Il • I~q,~.",. ~ 
~ ~ " ~"" " ~ ~ 

W 

V 

Z ,=, 
« 
~ 

V 

« 
w 100 , 

'" 

II 
. '. 

~ . • t.Il • ~' ;, "'m ••• , I~ • ~ • . ~ ~ ~ ~ ~",,)~ eo. ~ 
" .. ~ II· 
~' 
~ .<9" ~ .,. I t2 .. t2". • til ,.;;;: 

~ .~ ·~'o .~ .!l o>.~. ~ , 

10 , 

'. 
~ I • e_ ~'q,~, •• , II t2 • • ,0' .~ IfJI ~ 

~ tlt"o ~ .~ ~ .~ , .")!l 
, ., '..II • • " ~II t.Il - t.Il • ~ II .,: .. I i> ltil· '%~, 

~ 1iIi"~ ~ ~ ~ .~ .~ 

.1 , • ~ II .t '..II II ~.;j .. ~.;j .. ~ .. t.Il • I 

1 , n , loo~, lceo~, 10.ceo 

1 fo.'..; 10........ 100 Me l0c0oV.c 1O.0c0M.: l00,OCOfo.'..; 1,OCO,CCOM, 
(300",) (30m) (3",) (30,0') 0<",) (.3,.,) (.03< .. ) 

FREQUENCY 

'1'1". ,,,·,".n,I':"',.j,,~ (-10,,,, "';'." I ... · ".\·01 ," ';"d: 
(1) 'l'hr r('a"''',,,,,, ,.f ;, ~j\"." ;"d".·',,,,, ,\· ", " :;inm 

f"\··I"'·"'·.' . 
(:!) '1'10. , ,' •. : ... ".",-,' "f :I 11'\ ,." '·"I., ... i, ,,,,.·,· ", " g,n'" 

f",·"Il'·lL'·" 
(:1) '1'1", 1'"."",,,,, (""1"\""') "f" >!i,'f''' ;"01"",,,,"'t· and 

""1"'''''''''''(' 
I" ""IN , .. f,,,,il',,,,,· II,,· ."·10· ... "'''''""" .. [ "",~"""de 

fof ,1,(' '1"""';'"'' i",'"I,.~1 ," 1\\,. ," !h,· ...... ,i:!"ili.·"",,, 
ii::,,,'''' II ... ,·J,,,rl j •• 1h·;.I("<1 iu'" l"" I,,,r(, 10',::,," •. I ;< tI,,, 
"""'1.1,., •. "10",, '" , •. " ... ~I rh' "",~I . ,·"I.·"h,',."" 1';>1.""" 

J.'IG, I 

2. ,,-hi,'1, ; .• " .in~le .1t.r,,,le "f r;~,,1''' 1 ,""h, 1If',1 """,.,,);; . 
"",10·1,' ; 'i'"i". i. , ,, I,,· ".,." ",I ..... ,· 11,,· .il,:";(;" ''''( (W<.t 
"1' 'h,(·'·I;'.!U , ' ,·~ "r<' ". I.· .!,·">""i,,,· ,I . 

TO FIND REACT ANCE 

1':II1o>r , I,,· ,·I",r!" '('1" ;,·,,11.,' i ,-,,'" 1 I,,· 1."" "''' '(n" I' 'l'''''.' ) 
"",1,,1""11 110 .. li"",. ~bl"il"l """':01',1 1" ,10.· It·i1 \""1':"';' 
'''''''' ' 'of' 1" II,,· rod" " ",h",,,,,,, ,,·I . l'"rh"I"""lilll! <""le· 
("1'1"'" ",' I",,,·., ,,,,,·1 I., ",',! II"-""ltl,,,,". I'r,,).·(·! 
1~" · it""I,,I1 ., · h. I!,,· I ... (t f,'''", ,10 .. ;II'{"""'!;'''' "".! ,.""J 
",,,,-,,,,, ... 

Write for Enlarged Copies of These Charts 
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TO FIND RESONANT FREQUENCY 

CUll'" the' ,b"d"l! lilLc~ fnr If,,· ,,-i\ ' ~" illdn~l''''' ... · ,,,,,I 
<.:"1""·;1'''''· .... J'r"je.,( ,1<",·"II":lr<l {"""' tli("i,' ;"" ·,."" '1;,,,, 
"",I "1'",1 "'>'''''''''1 fn'que,,".,- fl,,,,,, The 1"'0""\ « '"le. 
1'''' 'r~'I~,,,,lill!: M·:tl .. ~ (upper "r !<.,,',.,') ""'_\ 1.<) ",,",[ 
lh, •• ,,,;h""l. 

",'r,,,,,p/': The ~:lrnl>lc I>(,;nt i"di'·au,.! ( Fil(urc I) 
'·',rrc~pulI'l,\ 1"" fn''I''r.wy of "1,,,,,, 71~1 ),;,. :lwl an j,,-

• 111'"1:0""" .. { ,jol(l " I,. <or " ""1,,,";1,,,,,,,· .. f 11M' ""r. "-;"j,,t:: 
in "itl",r , ' ''~e " r(-,,,,(:o,,,'.' "r "1 .. ,,,1 :!!wlQ "h",~. The 
r"" " ''''" I""'I"C""," "~I " ,-;r""il ,·"nl:oi";,,,,- II,,: .• ,' ""I' ,e." 
,,( il1d,,(·t"Ii"~ ,,,,,I \'"I' "\"it a,,,''' j" ,,( C" ''''''', 71H I k.', 
"ppmxjll,aldy. 

REACTANCE CHARTS 

USE Of FIGURE 2 

Fi::'I1" - :! i" ,,-~.j I .... h':li" ,,,ld;li,,",oI 1"',·,·,,.i"11 "f 
rc"dill~ 1,,,, .I .. ,., " .. , pi:.(·r Ih~ ,,,".·,,,,,01 p'.i,,~ whi"11 I"""t 
I~. I .. ,·",c,\ f, •. ,,, " 1',-,·lill1in'''' .' ' '.",,'.\' ',lI F,~urp I .. ..;\t,~f' 
11.,. ,·h"," ''''''('''''''' ' il~' ""'I"i,..-,,- Iw •. 1"J:,,,·;,hlilir ,IN':o,h'~ 
f"" ;1"111('1"",·,, a".1 """,,,·;,,,,,,·r f,,,' ",,'m·.\' ~in~lc d<!~,,,I1· 
..r fr."I"f'I .... '· ,,,,<\ ,..·,,,·'all"O::. ""10·",, Lin' /'''l"I'et·[ "" .... ,,,1,, {fir 
Land (. i, ,·h",.·".II,<, ,·,,1,·,,1:<1,·,1 , · :ol"e~ .. r 1"<J'''',roll/'<)' and 
("'·'Plt·"'·.'· "ill I .... in ('lr",' 10.,· " f:"" .. r uf ~,l'i . 

H'-'IIIII"' . ,\ ·'",li",,,,.I ,, TI.l: 1"1:" ,'1",,..,, ""rr"_' II ,,, ,,l illll: 
,,, .,' M I 1,1, ,,,. 11 H, 1-' .... f i < ;!'":1Il "I, In,< :., 7 I:! k.·. tilt·" , ,-e,,,n,,n' 
"1'<:\jUl ' '''·)'. 
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APPENDIX 

A CONVENIENT INDUCTANCE CHART FOR 

SINGLE-LA YER 

T h(' "10:11-' " ~ II II,,· "l'~1 ' '''~ •. i.· I"",j i,,,' ,h" I" '1Iliroj,,1t I I ,,~ 
,,,,,,,I ... ,. ,,[ ""-,,. ""'"i'~"") r" .,1.,,,;,, :0 ,,;,ru j",i, ... '''''''c 
•• "" ~i\"" w;".iillc r .• ,-",_ T h .... I",,-IIM·J,' wi.l'lv'.(',j fr<>1tl 
"':Oll.I:or,1 wi,,,lj,,~ ,I",,, 1,"I . li~I,,·d I,.,· " In' , """"ia""lo"("'~ 
,,,,,I;. ",,·01 I" .I'·" 'J"';' I<" II,e' " iI'''' ' ;"" _ 

'1'1..' ,',,,j,oI.I,,, :11 '1' II. !I,,, "",,,I>("r "r ''',ns. "lid I" Ill.., 
,:0' j " "f wi,"Ii,,:: l~""tI, I.n ",j"djug ,li:"''':I<:r. Th ... t :tl i" "r 
i"d".·"""., · ,,, ,Ii"''''-'''r "I wII,.lillt! I . . 1 j. "'l~J 11._ " 
1""''' '''' '''-'' 

"1'1,,, ",",,~. "'C"- "'''''''lll~llr",,, II", .. xl."· ..... j",, ~i\NI 
jn ,'i"'"br ,I ,,[ ,10 ... I ' .... , 11""':"1l "f .'';t"".b"I.,. ~ ,,·hid,. 
.,.j"" 11,,' Io·,.,ui,,..l,,\!} ,,( II", dm". '''''Y I~· ,,,.in ..... 

_1I~:,Il.' ,,"d' f, 
/. - - - 1 - (I) 

,, 1 ....... /. ,_ ,I ... ""I"'·':O""· ' ttplt. ". i __ ""I!,,,.I;"·~'·""~I""t. 
:0 ,,, I " , ... ,1 / "r.· in " ... 1 .... _. 

1',w;, .:;; '" '' i". I"'"''''",,·ll,,; ,,,,,,,1.,, ,.f , ,,,,,_, i.< II"·,,. 

•. ~ (:!) 

TI, ;._ f""'I, "r ,)" . "xp " l·,~i, ,,, i, I,ar,i~" b rl}" ,''' '''I'ui''ut 
I. ·,·"" .. , .. itt d."'i!'tti ,, ~ ,~,i l ,. ,I ... ~",.i", .... ,- u'lI,tll.,· ,t"n~ will , 
"fi •• ·" ,· .. il (",.,,' (/ ,/ ),;""w1l 1 ",,, I "ct·",;, d" clt ;tt.JlI~'­
,,',, ~, I. t /. d (>:>'il} ,·,,\.·,,!:. .... I) . 

SOLENOIDS 

"i",~· >:"c" .. k,,·~ ,.,,"""'" d, ·"" ".!.- .,,, ,I,,· ""do / 1". 
110" """ ,,( 'lt i- "" ,i" ("r " ,.·I",ri/."", ,,I ,"al,· ",,,1;(., ;"I,It~ 
.. "..-'(>- 1'""tll,·\. .'" ']'''1 . i" "I"',i".: lit",,,. ",,1.,- •• ",. "un'c 
,,("<~I I. · ,·,,1,·.,)"1<,1. '1'1,,' .. ,10,·." ,."" I.· , I,,,,,,, ir .. ", a 
,e' nplalj·. 

r". i"'cl'I",I",i,,1" I.',we"" ,.",,'C>-. a 1"1(,,, ';,10,,,;.· ~",dn 
N" '~"i,,~ .. ,,.. ,J,·,·",ll· .. i f. d i. ,1",wII ", ,I", "i~Io' "f Ih" 
,-I",,". 

EXA MPLE 

.\ _ "I> '·,X''' ''I,I,. H( II", " .... Hf ,I"" .. "I""' I ~, ,·"".i<l<.",· d,c 
"""1,1,·,,, "f , k·' ill"il>~ " " "il "f L'M' I,lt i",I". ·"",,·,· ,," " 
l<' i, ,,li,,,! (per" Til' '' i,,..I,,·< ;H db""·,,·,,. ",illo ,," ,,,,,,il,,I'k 
",i",lIn., '1''''"(> .. r' 'w .. i",·I,,· •. T h,· """"Ti'.\· I 01 i~ H";! .' 
,,,,,] t. ,fi, ,-,II, I·;"h·,;".: 11,,- "1 ,,,,·, ,,, t, ,/ - :,,, ""d ("II"w_ 
;UI: .1",,"11 ,Itt· ,'u!'\'(' '" If ,,· ,<.""i,·,,1 Ii, ... f ,/ .. I. w,' li"d 
,10", ". ,,~ ;",Ii,''''<-'<! I,,. ,h~ (,.(, h""d 1·,·Hi,·,d _.·"h·. i~ 

.-" ""." .. 
',\"i,h" "i",Ji , ,~ _1""""'( 1"-,, ;" "1,, .. , , I,i_;' '''l"i,·" lt'I>t 

1";: ~ 111 .... ~ 1"·,·lill",, , "wh , '"',,_,. """",,,1. '1'1,,' .,.,.,"'.! "j",r, 
~h"",~ ,10", _, ,,. b ,·n,,,,,...1 " 1' ,il>!!I,· __ ilk •. >: ... :!1I ,1",,1,1,· _ 
-ilk·. "r -;!,:!k .... ·,'I,.-,n· "r ;-.;". ;::! d,,,,I,lt'_"'\I"'''_'''''' ~r~,1 
W; "I ' \\'"" Id I,,· "''''1 ,·1,,,,· """u,,d. "'J. :!.-, k,re wire. 
.1",,1.,,-, 'I',,,~.,l. ",,,,Id :<b" 1~ , "~c··1. 
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INDUCTANCE CHART 

Write for Enlarged Copies of These Charts 
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SMITH CHART 

SMITH 

1n mC:1."\ll'crn(,!lj~ on transrnil>'''lon-lin\! cir­

c lIi l";, it, i" oflel! IlCn!S'''';ill'.¥ \.0 dt;\crlllult! o r 

eOl' l'cet for t ile impcd<l I1t;c tran::!fl)rmaliol1 
pn)chll'('d hy a leJl l-!;lh of lint:. Tralbmi"sion­
line ('ql!:ltions call be llsed to make t he calcula­
tion. 1m! t Ilc I1I"O('C-"" i,,, luborioll-" . . \.. (·llart \\";[h 
which Ill(' \ ':1 k11la 1 il,ll;' ("ttl he mad,' graph il'a Il,v 
\\"1111 '"('1'." lillI!' ('nor! has been de\"ii'icd Ily 
1'. J I . Smi!II' alll] i ... 1, 1111\\' 11 u:< (h(' ;-;rniil, chart. 
III mall,v (':'."('.": \',rllwh!\, inl"ol"l11;llion call be 
' EI ~""'J"jt •. V,,1. Ii , K". I. PI'. I~(\" J:\~ . :ll$-3~.'. ,i''''UMY Jf)14. 

CHARTS 

gaiuNJ hy (brett ly plot (ing n SNit,S of mC:tSUI'C­
nwnl.~on [he (;l1an . 111 addit;oll til ti Le :lll])li":1-
lion indica.lpd abov!', the dl:lrt ('~"Ln hc used t,!) 
determine the \';:;;Wi{ corresponding 10 an,\' 

impcdanel' and to ( '011\'1']'1 fro m impedn llee to 
ndmiUaIH:(, and vil:() vcr,,:1. Thi.~ cllart, ii< \'cr,\' 
u,,,duJ for llWa ,~IlI'(!Il1\'1l1:< lI:;ing the TYPE 
1001-.\ \'-IJ-1" H ridW', TYI'I': 11;02- ,\ If- ll-F 
AdmilblH'c :\ [c\t,r, ,1.1111 I·he '['''I' E 871-1.13 
SlnLted l.inc, 

Smith chnrts arc usually drawn with 
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nOl'mali:M,:d impetlancc coordinates, i:=O that 
lhey tan be ll,;cd wit.h iin(Ji-; o t" any imp(:d,uH;C. 
For work at, a .~inglc dwra CLCl'i.-;tic illl pl.'dan('c, 
a eh.nt, reading: dirccl1r in impedaLH:c i~ more 
cOllvcl.licnt. bectlllse it. c lim ina !.e.-; the !101'lnal­
i1.ing operation. The cha rts 8ho\\'11 above. one 
in impedaJ1(::c cuurdinatcii :lIld t.he ot,hcl' in 
admit.tllll(:e co()n l ina l C.~ , ha,\'C heen pn'pnred 
for It.'''C wit h li l:neral 11 adio c'o,lxi:d t'e II Liprncllt, 
whi l:l l h:1S 50-ohm el1:1I':I( 'II 'I'I"j ie imp('{i.uwl:. 

Scvcl':d ('opic:-; uf the :lppropl'iate dlal'l a rc 
furnisht.·d with the Trl'l~ S7-l- L13 Slotted Line, 

SMITH CHART 

t.he THE lIi01-A V-IT-To' Bridge, t\nd lhe 
T YPE I G02-.\ U- II-F .\dm itlanec !\Ieter. 
.\dditioua l copie:; can be obt.:linct! fmlll the 
(;Cl1I:' ra [ Radio Com pany Ilt the followhlg 
pri(·('.'i: 

QuU/dily 

50 
100 
250 
500 

1000 
2000 

Pr ice 
$2.00 

3.00 
6.25 

11 .25 
20.00 
37.50 
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APPENDIX 

DECIBEl CONVERSION TABLES 

I I. is ('o l..\ \'('l\i('nl ill Il1l'ui'.tl n 'ment.s and cal­
culat ion,.; on commUl\in~ tillwl system;) W 
cxpn:.'8S the !"Iltiu betwC('n nlly \,WO :l tnounLs of 
('icct,ric or R,('I) \lstic 1>011'01' in units on a 
logarithmic scale. The dcribrl (1/ lOth of tim 
bel) on the brigg . .;jllll o r b.-'t."C- IO !;I"a!t: ami 
the 1Iept7 011 lhe napicrbn or ba..-.;c-c scale arc 
in ldmo .... t, uni,'er:-::d \I:<C for th i..; J)mposc. 

SiIH!C yullage :md CUlTf'nt, arc rf'\utro to 
IlOWN by impt'dani'p, holh til" clcdbcl ami 
ill(' n cper ('an be 11Sl,d 10 CXpI'Cii-" voltage a nd 
current ntt io.,;, if ('at't' is lakl'lI to aC('Ollll t foJ' 

Vccibel - The numher of d~ 'f' ihpl..: .\' db 1:01"11: ­

,,:ptllH li ng hI til!' rat io h('I,II"('(.'n two IltnclUlrL...: 

of POII"f'r Pc :1 l1d 1.12 i,<: 

(1) 

WIl('li two \'oila,!!:tl" g l and 1~"2 or 1,\1"0 ('111"-

1"(,lIt..: II a nd 12 uperate in ilk'lIt ind impcdanees, 

a nd 

\ . ?O I I~\ . ., = - {!j! l b -I' ., (2) 

(3) 

If RI :wd I~'~ or I , !Lil li I ~ !Opt ' mll' iUl llli'qllal 
irnl )(,llanec>', 

a nd Noll> = 

k + 10 lug! ,, ~ 

? I , 
_0 lugle ~ + 

x .. 
I () logl ll ";-,., 

l"l ) 

15) 

11' \1('1'1) 1.1 tllld 1., ILI'l' Ill(' ah",ol ui c magnitudes 

of the COrt"C:;punliillj! imJ}(,,(hnces :\nd k\ and },:, 
a rc the v:lhll'S uf po\\'el' faet.o!' fol' the im­

PI'(ia lU'15" E" t::. J" a nd i : arc abu t he 
ab""ululo magnit uJ (·:; of III<' I:m'I't.'Rponding 
qlLanli ti(.~s. 1\ote t,hat Tahle [ (L nd Taule JI 

the imped a,lIccs il..<;sociat.oo wit h them. I n a 
!-lim il[l.l" manne r the co rrc~polldillg ucow;tical 
qutmtitic:: cnu be compared. 

TIlhle [ and T abk' II Oil the f(llluwi llg pal{(>.'; 
ha\'c h(~11 pre pared t,o flwilitat.ll making con­
n~~i()l1:j ill eit her dif(,(,t io n bctw(.'C1l I,he 
Hu mbel' of dccibel..~ and Ihe corrc~ pol1dinA 
power, voltage, and CUlTcnt mtio~, Both 
I:\ble;< {'a n :\I~ be \l;<cd for IIrlHJr,~ and th!! 
III-i/r. (lJ I.!lomlord Cflhlr hy appl,\'in:; I II!' con­
nw..:iun f:~ctol':S fl'om the table on the opposite 
p:.ge, 

I:an be wi(.'ll to tl\'aluatc the iml)cd :ultc :lIId 
1)()\\'Pr factot" t t'rm;.;, ~inl'e both ttr(' "i milar to 
LlIl' (':':}Jrc~~ i u ll ful' power 1':l. tio , f'qualiu ll (J) , 

Ncprr - Tire numh('f' of llf'!lt'I',s .\" ~cp ('01'1'1.,-'-

I" , I'" SpOI\! tng to:l. power rallO I'~ loS 

Fol' 

\ . 1 I I " 
, • • p = "2 o!!". P: 

1 
. H, 

VU tllV;t~ !"atlo,; J::~ or C'llt'l'I'ut 

\\'n!'k il l~ in illeIl 1i~ ·a' impcdall('j'S. 

"\"~'jO = 

alLtl .r •• p "" 

' ti) 

. I , 
ra.LlOS 12 

( i' ) 

\\"hpl! 1'.:1 :~1Il1 J<:: 0 1' I I and I : (!\It'rat.e In 
tllll'Ql lld irnIH'(la lU'I~,". 

,lud 

1I'!rI 'tU hi ttnd h! and /;, and '" aN' a, .. in I'qlla­

tion'" ( I) and til). 
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DECIBEL CONVERSION TABLES 

RELATIONS BETweEN DECIBELS, NEPERS, AND MILES OF STANDARD CABLE 

, If!{'ihd~ . . . . 11 5 \ 1I()IJCr~ 

.lcpii ... , ls .. . .. . 
"Jile~ of ., t,""!:.r<l cI, I,le 
mile~ uf Hllmi:.r'[ c"l ~l" 

nepcf~ ..•.. 
UCllCr~ . 

l . fI."I' 
. !.~7 

. HI\! 
... !' ..... " 
!I , I;,; 

",il" .'1of st:",d" ... 1 ,·" l ,h· 
d" c ih(' l~ 
n{! lJ<!r~ 

d~><:i hcl ~ 
rnil ('~ "r ~ ':I!hl:tnl ,· ,,1,1,· 

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES 

Vahw:) ou! ,~ide t he riinw' uf " i"her ' l ·.~hll' I 
or Tallie I I 011 1lw fullowill,1; pagl»\ ('.tli Ill) 

r('adil ... found \\'II.!J tIle' hpJp of t.he following 
.<:i mpk I'ule"': 

TABU 1: DECIBElS TO VO LT AGE AN D POWER RATIOS 

Number of decibels positive (+ ) : Subt.ract. 
+20 decib,·I,.: "lLecc,,!<ivcly fmlll t.he A"ivCII 
number of decibeL'> until t he remainder fall s 
within l':\uge of 'fable L '1'0 jind fh e "(lllage 
mlill, multiply thc cOITo"pondlllg value from 
the right-htwd volt~'\W' -t'atio column by 10 
for clll'h t.imc you :,ubtractcd 20 db. '1'1) jind 
fh e 1){)w(>r n ll-io, multiply t.lw corre"pondi ng 
\'tllllc from the ]'ight-hand power-ratio t;olumn 
by 100 for Oitch time YOli subtracted 20 dh. 

Example - (li1l(>1I: -40.2 dh. 
4,\) .2 dh - 20 db - 20 dh = D.2 db 

\'Qltcff/c /'(Ifi,) : 0.2 dh _ 2.88·1 
2.88-l X 10 X 10 = 288..1 _ -IU.2 lih 

/'uu:er ~'(//iQ : 0.2 db -) 8,318 
8.3 18 X 100 X 100 = 8;3 180 _ ·1{).2 dh 

Number of decibel s negative ( -) : Add +20 
,lecibl']'" '<: \Jc(;c;;."i\'l,~Jr to Ill(' gi\'cn nllmber of 
decibel,.; until I.hc " lUll fall.~ within the 1':\ 111((' 

of Tahle I. ,,'ur IIw ""II{lYf' mlill , di vide t.hl' 
val ue from the ldt-hand \'o!laW'-t'11,t;io ('O!Ulllll 

hy 10 fol' each lime you add('ti 20 db. Fur Ihe 
{)Ower /'lIlio , di\'idc ill(: \':dl1t' from \,lw left­
hand pu\\'cr-r:~Lio column Ii~' 100 fOl' t':~dl timc 
you added 20 db. 

Example - (;iN'It: - ·In.2 db 
- ·IB.2 db + 20 dh + 20 dh = - !1.2 db 
VoitarJl' nt/ir,: ~n.2 db -> ,:l·lli7 

.3·H.i7 X 1 10 X 1/ 10 = ,00:3-\07 ~ 
- ·1\).2 db 

{.InIOn mlio: ~n.2 db - . 1202 
.1202 X 1/ 100 X I/ IOU = .0000 1202 -> 
- ·~O.2 db 

TABLE II; VOLTAGE RATIOS TO DECIBELS 

For ratios smolier than those in table- .\·I LlI~ 

t,ip!y the given rat.i\) by 10 .~ lt c cci'.."i\'ely Hlltil 
I.he product (.tl.1L be fo und in the k\blc. From 
the number of decihds t.!lII,-; found. suhtmt't 
+20 d/;'~·ihpl,.: for paeh time YOIl m\ll tipli(~d 

by 10. 

Example--{ti!'f'fI: Yollllgt' rat io = .0 1:31 
,0 131 X 10 X 10 = 1.:3\ 

From 'rable IJ , 1.31 - 2.:~·15 db 
2.345 db - 20 db ~ 20 db = - 37,05:') d b 

For ratios greater than those in table­
Di vide Ill(' given mt.io by 10 $\I('{'cssi\'('lr 
Hntil Lht~ remainder ('all be found in the lable. 
Tv t.h<' llllmlwl' of dl!cibe!.~ Lhlls fou nd . add 
+ 20 db for (,It!'h tinl{' .VOIl divid (-'(I h~' 10. 

Exomple-Givl:lI: \ 'olt:tge ratio = 712 
712 X 1/10 X 1 10 = 7.12 

From Table ll , 7. 12 - 17.050 db 
17.UW db + 20 db + 20 db = fi7.050 db 
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APPEN D IX 

TABLE I 

GIVEN: Decibels TO FIND: Power and { Vcoltagte } Ratios 
urren 

TO ACCOUNT FOR THE SIGN OF THE DECI8H 

for pOliti •• (+) volu u 01 tho doell •• J 1I", 1i vuh aun 
:1,011 p"""er r:di"" HI\' .,:",:.1<;( 11.:111 tinily. I '",. II ... 1\\".) 
Tlght-h",u[ t.~,lum ... ~. 

r-'''I''fI' l /t'l/io 

1.0000 
.UNS6 
.9n;! 
.(lUlil 
.95511 

.0401 1 

.033:) 

.U:l:!1i 
.11 120 
.DOW 

.S913 

.88 10 
.8i 11) 
.SG IO 
.8:' 11 

.114 14 

.83 1S 
.II>!:!"! 
.S I'lS 
.8U:i!i 

,7943 
.785i 
.77lh! 
.76B 
.7,;1;1(; 

.7019!) 

.7-11:1 

.7S'lS 

.7i44 

.7161 

.707? 

.G!lmi 

.6\11 8 

.6~:m 

.G'iGI 

.6(l8$ 

.61iU7 

.653 1 

.ti4,j'i 

.6SSS 

.6310 

.6i37 

.6166 

.60!I!i 

.0026 

.5957 

.5888 

.58il 

.5.154 

.50S9 

-db-+­.. ... --
l''''c~r 

db I ' ,J/"!I" 
1/,,/io Il(l/i() 
---- -

1.0000 0 1.000 
.!l77i .1 I.OU 
. !J!j~U •• l.Ot:! 
.!I:J.')3 ., iJI35 
.!lI~O •• 1.047 

.89J!'1 ., 1.0.~!) 

.M710 •• !.O71l 

.R;'11 .7 1.0114 

.S:! !!I .8 1.096 

.IUiS ." I.I O!! 

.7<)013 1.0 1.1 22 

.77Hit 1. 1 L. I :1:; 

.7586 I., 1. 1<l f! 

.74 13 1.3 Lltll 

.7iU I.' 1.17!; 

.7079 '-' 1.189 

.GfWI I., l.'I!n'l 

.(l7(11 1.7 1.'11 r. 

.(WlI7 '-' l. i:1U 

.li 1:.7 1.9 I . it·,:. 

.6310 2.0 1.259 

.6 160 ' . 1 1.27·1 

.GOiO ~.2 1.~8S 

.MI~K i .:i 1.:10:1 

.57M ... UIS 

.. ~ Oi:'l U 1. 3:'1 4 

.549!i 2.6 UHH 

.j:'l7CJ ' .7 I.S05 

.SU8 ' .8 1.3KO 

.5 Ii!) ' .9 1.S0G 

.501 2 3.0 1.41 3 

.4!:198 3. 1 IAi9 

..1786 , .. IA45 

.4(1 77 :t~ I..IHi 

..157 1 , .. I.n9 

A4ti7 ,., 1.40G 
.·, jUS ~.O 1.5 14 
.oli/ 611 '.7 U S I 
.ol 169 :U:I 1.!i '\11 
..1074 :l.O 1.567 

.3981 4.0 1.585 

.8800 '1.1 1. 603 

."'"" ... 1.6ii 

.871 6 .. , Ui4 1 

.S6S1 ... 1.660 

.35"8 .., 1.679 

.:1467 4.0 1.698 

.8~8R ' .7 1.7111 

.5811 ' .8 1.75S 

. 8i 36 ••• 1.758 

Power 
Rill;" 

1.000 
I.OiS 
1.047 
I,U72 
1.096 

1. 1ii! 
1. 1·18 
1.17l 
U Ol 
U~O 

1.259 
L, fI!88 
UIlS 
1.!H9 
1.38<) 

IAI S 
1.4·15 
1..l79 
I.!i 14 
1.5·'0 

1.585 
1.01!'t 
l.(i60 

I 
1.698 
1.7SB 

1.77~ 
I.KiO 
I.S02 
1.90,; 
1.950 

1.995 
i .04i 
i.OS9 
2. 13R 
i.I S8 

'l .i S!) 
i.lWI 
i .!:I-H 
t .SU!) 
2..155 

2.512 
2.570 
\!.G$O 

I i .ROt 
i .7,5., 

UI8 
2.88" 
i .951 

I 8.0i O 
8.090 

For " .gall ... (-) vo ...... of Ih. d .. lb. 1 1t.<1h \,<1h,, ~ •. 
:u" II ~'\\'l'r ntl ins :L1l' h"", 1 han moil , ' . t · ",. I I ,~· IW" l..fl-
han. ( .. ,hulln.i. . 

+~! I ~Ih 
- !J I .11. 

Y ulll/",: I 
Uali" 

.5623 

.5!i:)0 
•. ';49,; 
.. H:J3 
.,r,:17t1 

.5:109 

.52-1S 

.Il IKK 

.:'iU!) 

.IlO7U 

.5012 I ,4955 
AS!IX 
,4SU 
,4786 

.47~i 
A077 
.46,N 
.·. ,,7 1 
.4S!!) 

.4467 

.441G 

.4:l05 
,4315 
,4266 

.4'l1 7 
AIO!! 
Alii 
A074 
.4027 

.3981 

.S9:l0 

I .$800 
.HtHH 
.5S0i! 

.8768 

.3715 

.3673 

.3Gjl 

.3M'II) 

.3548 

.3aOK 

.8"07 

.:JUS 

.3:l$8 

.83.50 

.3311 

.3273 

.Si86 

.3199 

I'Qu:er l'"llng,· 
/("lia Holi" , 128 2'831 

II 1130 () 3."1111$ 

- db+ ..... --- --
/'nu:r. . 

"b 
VII/"!r 

Italio UO/lin 
- - --

.3162 5.0 1.778 

.H090 '. 1 1.7!19 

.3020 ... I.S'lO 

.illSl 5.3 I .Ml 

.i !:lS" .'>.4 1.862 

.i S IS 5. j 1.884 

.t i.'i4 5.0 1. 905 

.'l092 5.7 1.028 

.i 6::10 5.8 1.950 

.2570 '.0 1.97i 

.251 2 6.0 1.995 
:U.i5 '.1 'l .UI S 
.'l399 6. ' 2.042 
.'l344 0.' 'l .U{l5 
.'liD I ... 'l .OS9 

.'l'l39 ,., i .11 3 

.'l1 8S 6.' 'l . 13S 

.i l :'1}! 0.7 'l . 163 

.20811 lUI i. Iflli 

.i 04i '.0 i .'tl::! 

.1995 1.0 2.239 

. 1950 7. 1 i.:l65 

.1905 7.' i .i91 

. 1862 7.:1 ~.S I7 

.11I'tO 7A iUH4 

. 1778 '-' 2.:17 1 

. 17!1f1 7.6 2.31m 

. 1119,11 7.7 Y.H 1 

. 1660 7.' iA55 

. 1022 7.0 i.4MS 

. 1585 8.0 2.5 12 

. IM!! 8.1 i .541 

. 111 14 '-' i .57n 

. ln9 8.' 'l.GOO 

. 1445 6.' i .O:JO 

. 14 t:l fI .t. i .OIl I 

.1380 8.6 'l .G92 

. 1549 '.7 t .7!!3 

. 13 18 ••• i.7M 
. lillS 8.' i! .7S0 

.1259 , .. 2.818 

. IUO 0. 1 i .851 

. U Oi • •• UIS4 

. 1175 0.' i.OIi 

. 11-lS 9..1 2.951 

. 1122 0.' 'l .0!!!; 

. IOU6 9.0 3.020 

. 1072 !j~7 3.055 

. 10<&7 0.8 8.090 

. IOi8 9.' 3. li6 

l 'ul« ' 
Il"tio 

3 .162 
8. t :W 
:J .~ II 
3.888 
3.467 

3.Il. S 
3.03 1 
S.7 U 
!i:80t: 
8.890 

3.9111 
4.11701 
·l . 1 (ill 
" .ituO 
4.3G.S 

" .467 
4.571 
' • . 077 
·' .TKtI 
4.89S 

5 .012 
S. I'lll 
a.US 
5.:nO 
5.495 

I •. U!!3 
5.7,H. 
r..tlSS 
6.lIi6 
0. 160 

1i.310 
6.457 
1I.(i07 
6.76 1 
lI .lI lS 

7.079 
7. i H 
7.413 
7.5MG 
7.702 

7.943 
S. l i S 
8.S 1S 
8.511 
Ki l O 

8.913 

I 
9. 120 
USS 
9.550 

I 1I.77! 
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,',J'''!I'' 
/l,,(io - --
,3162 
.3 1\/6 
.!lu!XI 
.3055 
.3020 

.9:9R5 

.f!);;1 
oIW 17 
.flSts.! 
.2Sr.1 

.2818 

.2786 

.17M 

.2723 

.2(192 

.2661 

. 11: 630 

.2 fJQu 

.t570 

.254\ 

.2512 

.i!4H3 

.i4.5,; 

.i4!7 

.2S99 

.2371 

.'l~H 

.1131 7 

.'i! i!tll 

.iliO:; 

.2239 

. IIi I ~I 

.21 88 

. 216~ 

.'lI S8 

.1I 1S 

.11 081> 

. II: UG5 

.i O·11! 

.201$ 

.1 995 

.107l 

.!USO 

.192.'1 

. 190-'; 

. 1884 

. 180il 

.184 1 

.ISiO 

.17U9 

.1778 

.1 7SS 

. 17SS 

. 17 18 

.1698 

.1679 

.1660 

.104-1 

.1622 

.1603 

DECIBEL CONVERSION TABLES 

TABLE I (continued) 

- db+ .... 
f'uf('er 

db V,""!!,' [ 
H.lliio U(Jlio -.1000 10 .0 3.162 
.O977'l 10. 1 3.199 
.011550 IO.l S. i!!J6 
.093:13 10.3 S. '!;! 
.00 1::tO 1O.-lo 3.3 11 

.08!I1 S 10.5 3.350 
.011710 10.6 3.3811 
.OR5 11 10.7 S.·U !:I 
.083 18 10.8 SA G7 

1 .08128 10.9 3.508 

.07943 11.0 3.548 

I .077 112 I Ll !USO 
.0758G 11.2 3.631 
.0741 3 t 1.3 3 .67!1 
.012"·' 11.4 3.7 15 

, ,07079 l Ui S.75R 
.QOilIS 11.6 !UIOi! 
.(1676 1 11.7 :i,S.j.(j 
.(16607 II .S 3.890 

I .00 .. 57 11 .9 :i.9:1ti 

.06310 12.0 3.981 

.U/n (HI \'t , 1 4. 0'l7 

.U(;Oiu JI!: .~ 4.074 

.05888 l i .S '. I i l 

.Oa75. 12A 4.169 

.oaSiS Ii.S 4.i17 

.OSW5 li.O ·1.lU(' 

.U:j!J70 1'l .7 4.3 1.5 

.052·18 U .S ".:IU5 

. 0.~lil) 12.tl ".+16 

.050 12 13.0 4 .467 

.u4898 1S. 1 L~ I !J 

.U ·~7S(l 13.2 <1..57 1 

.Cl4677 I ~.S 4.6U 

.04571 1S.4 4.077 

.0,'467 IS.S " .7S2 

.04S65 IS.6 4.780 

.OHIIG 13.7 ".KH 

.!I·II/H) 1:1.8 " .898 

.0407-1 13.11 4.055 

Pow.;, 
/tulio 

10.000 
10.23 
10.47 
to.72 
lO.!J6 

lUi 
11.-i8 
1\.75 
l !i!. O~ 
12.30 

12.59 
\t .SS 
I!U S 
13049 
13.80 

,·u s 
\.J . .j.5 
14.79 
15.1-10 
I SA 9 

15 .85 
10.22 
111.00 
10.98 
17.38 

17.78 
18.!O 
\lUl il 
10.05 
1!).50 

19.95 
iOA! 
20.89 
i l. S8 
111.88 

\!i .S9 
IhU)J 
iI: ~I. ·~ 4 
i3 .9!) 
24 .a5 

J'<i'''9C 
!(lIlio 

. 1585 

.15{)7 

.1549 

. 153 1 

.15 1<1 

.1496 

. H71> 

.14M 

.144-5 

.J.l1l9 

.1413 

.1306 

.1380 

.1:165 

.134-9 

.ISS4 

.13 18 

. 1303 

.lts8 

.1274 

.1259 

.1:HS 

.liSO 

. ltl O 

. IIlOil 

. 11 89 

. 1I 7S 

.1161 

.1148 

.1135 

.1122 

. 11U11 

. 1(11)6 

.1034-

.1072 

.1050 

. 1047 

. IOS5 

.IOft3 

.10U 

- db+ .. .. 
P /llI'er 

db 
1 · .JI"y~ 

Il,,'io Iluliu 

.02512 16 .0 6.310 

.0'l45S IG. I 6.3~3 

.Oi3!10 10.2 6.4';'7 

.Ot S4-" 16.3 6.5~ 1 

.Oilil91 16..1 6. 1i07 

.Oii39 16.5 0.683 

.01! UI8 10.6 0.70 1 

.0 ~l:I:J8 16.7 O.H:W 

.0lO~1!J 16.8 lU ll S 

.01/:042 16.1l G.998 

.01'1"5 17.0 7.079 

.OHI50 17. 1 7. 16 1 

.0 1005 17.11: 7.""'4-

.OHUii 17.:1 7.Sil8 

.0 ISi O 17.4- 7.41 S 

.0177S 17.5 7.·~9!) 

.0173K 17.6 7.586 

.ollms 17.7 7.6701 

.01 Gr.o 17 .8 7.76-l 

.OI6U 17.9 7.852 

.01 585 18.0 7.943 

.OIH9 IA. I 8.11:15 

.11 I !. "" 18. 2: S.li8 

.0 ]479 ]8.S IUl!i 

.01 " 45 HIA S.3 I S 

.0 14 13 UU AA I .' 

.0 1:-1KII 18.0 8.511 

.01 349 1K.7 S.61O 

.013 18 18.8 8.7 10 

.11 1288 IS.O 8.8 11 

19 .0 8.913 
19. ] 9.0 ]6 
JH. ~ 0.120 
HI.S 9.220 
19.4 9.333 

.0llU 19.5 9.-'41 

.01096 19.0 9.S50 

.0107\! 19.7 9.661 

.01047 11>.S 1I.77ft 

.0101!3 19.9 9.S86 

, Jllu:n 
1/(1110 

- ---
39 .S1 
40.74-
41.69 
n.n6 
4-3.65 

H .67 
45.7 1 
4G.77 
47.86 
48.98 

50. 12 
51. 1!9 
5iUS 
5S.70 
~4-.95 

56.23 
57 . .i-l 
SI:I.SS 
60.20 
6 1.66 

63.10 
64. S7 
GtL07 
67.61 
GU. IS 

70.79 
7tA" 
74. IS 
75.S6 
?7.61i! 

79.'13 
8 LiS 
83. 18 
85. 11 
87. 10 

80. 13 
DUO 
0:1. 33 
1l5.50 
97.72 

.0398 1 14.0 5.012 25. 12 . 1000 .01000 20.0 10.000 100.00 

.09890 14.1 .~.070 is.70 

.1I~80i 1.J.t 5. li9 26.30 

.037\.'> 14.3 5.188 l a.ott -tl,,+ 

.1I:lOSI 14.4 5.148 27.5" .. .. 

.03548 14.5 5.309 'lS. 18 

.03407 14.6 3.370 i s .S4 '8:1:188 14.7 5ASS i !UI 

.13:1 11 14.8 SA95 SUO 

.0:12:16 14.9 5.559 lJO.90 

r d/(l!/" I / 'OICU db 
I'<il,,!/" P OICU 

/falio lIa lio }("Iio /l alio - 1---3.162 X 10- 1 10- 1 10 3.162 10 
10- 1 1{1-1 " 16 10' 

.03162 15.0 5.623 31.62 .osooo 15. 1 S.6S1> 32.S6 

.0:1(IiO 1;; .2 5.75 4-

I 
~3. 11 

.Oil1l5 1 15.S S.su SS.S8 

.0288-4 15.4 5.888 ~Ui7 

.Ol8 18 15.5 S.957 3;;.48 

.0'l7S" 15.6 6.6" , S6.S1 

.Oil(iIl2 I S.7 6.01>:; S7. 15 

.026$0 U.S 6. 166 38.0'l 

.02570 1:;.9 6.237 S8.90 

S.162X JO-! 10-3 30 ::S. 16Ii!XIO I 16' 
16~ 1 10- 4 .. 16' 10' 

S. IOIi!X l o-I 10-' 56 S. 162 X 1Ol 10' 
10-1 10-< 06 10' 16' 

3. HltX IO- t 10- 1 70 S. 16iXI UI 10' 
10- 4 10- ' 80 10' 10' 

S. 16i! XIO"I 10-< '" S. IG2 X IOI 10' 

10- J 10-10 166 10' 10 10 
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APPENDIX 

TABLE II 

GIVEN: { Voltage} Ratio 
Current 

TO FIND: Decibels 

POWER RATIOS 

To flnd th e numb .. , of decibe l, corr,,"pond inll '0 a given 
power ro l io - A.s.>Ulllll the Itivcn power ralio 10 be :J. 
vulta!;!; ratio ami find th" corn;spl>1j,j iug lillmber "f 
d,,<.:ibcl~ fr(j11l 11,,-, tabl.::, TIle dc~iIWII~·.~!l I1 , iii cxa~lly 
(HIe-half of 1he numher M d';I·ihcl~ H\U~ iuund. 

I'vlla~c 

Ralio .00 .01 .O~ I .os 

1.0 ,000 .0.'16 .172 .257 
1.1 .SiS .lIOG .98ol I,OOI! 

'-' 1.584 1.656 I. ii7 1.7[1.'1 
1.' !i.i7!! 'I .M5 !All 2A77 
1.4 i!.911$ t.9S-I 3.046 3.107 

'-' :i.lIti: :i.!lSO 3.(lS1 3.6f!4 
1.6 -I.OS'l -1. 137 -1.190 4.U·1 
1.7 4.G09 4.6GO 4.711 4.761 
1.8 5.IU5 5. 1!H .~. 'l01 5.2409 
1.9 5.575 lUll I 5.UB6 5.11\ 

l .' 6.021 6.064 6.107 6. 1 ~ 0 
' .1 6.4H 6AR6 6.527 6.56!1 ... 6.!H8 a.HIlt! (I.9 t7 6.966 •. , 7.\!~j5 7.!l7\! i.310 7.347 
.-' 7.604 7.6 -1 0 7.676 7.7Ii 

'.5 7.!M9 7.!J1i3 8.0i 8 8.06'l 

••• 8.\!99 8.333 8.366 8.S99 
'.7 8.6 'l7 IUl59 8.691 8.7 'lS 
' .8 H.IHS !I.074 9.005 9.036 
'.9 9.2-18 9.278 9.80S 9.3S7 

3.0 9.542 9.571 9.600 9.629 
S.l 9.827 9.855 9.883 9.911 
S.' 10. IOS 10. 130 10. 157 10. 184 
S., 10.370 10.S97 lO.4iS 10.449 
S .• 1O.6S0 10.655 10.681 10.706 

I S.5 1O.8R I 10.906 10.931 10.955 
S.6 II.l'l6 11.1 50 11.17-1 11.198 
'. 7 11.S64 11.387 11.411 11.484 
S.8 11.596 11.1118 11.641 11.664 
S.' 11.8U 11.844 11.866 11.888 

I ••• 12.041 12 .063 12.085 l2.106 
'.1 l2.t56 12.277 12.298 Ii.SHI ... Ii.46.i 12.486 1i:.506 !'l.S27 •. , l\!.O69 111.690 12.710 12.7 S0 

••• 12.R69 Ii.8S0 12 .908 12 .928 

'.5 IS.004 IS. 084 18.1 0S 13.122 •. , 18.i55 13.274 I S.298 IS.312 
' .7 18.442 I S. 460 IS.47!) 13.497 
' .8 IS.625 13.643 13 .661 13.679 
'.9 13.804 I S.8U 13.839 IS.857 

S .• 13.979 13.997 14 .014 14 .031 
5.1 I ·U51 14.168 14.18.3 14.i02 
6.' 14.3'l0 14.3S7 1' •. 353 14. S70 .. , 14.486 1-l.;;02 14.518 14.535 ... 14.6-108 14.664 14.680 14.696 

'.5 14.807 I ·U23 1-1.1139 14..855 
'.0 14.964 14.979 14.995 15.010 
'.7 !.S .1I 7 15.133 15.148 15.1(;3 
5.8 15 .269 15.2S4 15.298 I 15.31S 
'-' 15.4017 15.432 15.4046 1.5 .4061 

h"mple- GiI'CII ::I 11,,\\'O"r r;t! iu of :3. -11 . 
"i'I '/: 3.11 in llw table: 

3.41 - .10,G55 db (vollagc) 
1O.1ir •. " db X )'2 - ,j.:1ZS cl io (power) 

." .05 I .06 I .07 I .08 

.341 .424- .506 .588 I .&68 
1.188 1.21 ·1 1.280 1.8M l A SS 
1.868 1.938 t.OO7 i!.U7{] !i .14.f. 
i.54\! !i.607 'l.B7l !i.734 2.798 
$:.167 3.ti7 S.ilS7 3 .. HO 8.-105 

3.7:'0 3.R01 3.86'l S.!H8 S.973 
·U91 4.350 4AD'l 4.454 4.!l06 
-1.8 11 4.86 1 4.9\0 4.959 5.008 
.~.'l!l6 5.!143 1i.390 5.437 5A II3 
5.756 5.801 5.845 5.!!8!} 5.933 

6. 193 6.235 6.277 6.319 6.36 1 
6.608 6.6-19 (i. 6SU 6.7'lO 6.769 
7.008 7.0H 7.0Si i.I'l1 7.159 
i .3fH 7.UI 7.4058 7.495 7.5S2 
7.748 7.7 83 7.819 7.854 7.889 

8.097 8.131 8. 16S 8.199 fU!S2 
8A3i 8.465 8.4098 B.SSO 8.563 
8.755 8.787 8.8 1S 8.850 8.881 
9.OG6 9.097 9. li7 9.1.~8 IUSS 
9.S67 9.S96 9.4'l6 9.455 9.484: 

9.657 9.686 9.?14 9.743 9.771 
9.939 9.966 9.994 10.021 10.0·19 

10.211 10.288 10.264 10. 291 10.817 
10.475 10.501 10 .5'l7 10 .553 10.578 
1O.7S1 10.7.56 10.78\! 10.807 10.S3'l 

10.980 11.005 11.029 11.05S 11.078 
II.'lU 11.'l4.6 11.'l70 II.293 11.317 
11.457 J 1.481 11 .50-1 11.527 11.550 
11. 687 11.709 11. 7S2 11.7.54 II. i77 
11.910 11.03\! 11.954 lUl76 11.998 

12. 128 12.149 12.171 12. 192 12.213 
Ii.S4Q Ii.Sfll 12.382 !'l.403 12.H4 
12.547 Ii.Sfl8 12.588 li .GO!1 12.620 
1'l.750 li.770 12.790 111 .810 1i.8'l1I 
12.948 12.967 a.9S7 18.006 13.026 

I S.141 IS.160 13.179 IS.HI8 IS.'l17 
18.380 lS.!H9 13.368 IS.386 18.4005 
13.516 is.534 IS.5st 13.570 13.589 
18.6117 13.715 13.783 13.7.B 13.768 
18.875 IS. 892 18.910 13. 927 13.945 

14 .049 14.066 14.083 14.100 14.117 
14.219 14.286 14.253 H.rnO H..i Il.7 
H. S87 HAOS I ·. AIW 14.436 1",.4.33 
14 . .5.n 14.567 14.iiSS !-I.ii99 14.6 16 
J4.711! 14.728 14.74-10 1-10 .760 1-10.776 

14.870 14.886 14 .902 14.. 917 14.933 
15.026 15. 041 15.056 

I 
].';.072 15.087 

15.178 15. 198 1:;.208 l!i.iI!4 15.239 
15.S28 15.S43 \.5.358 15.373 I 15.388 
15.4076 15.490 15 . .505 , 15.519 15.63-10 
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I .09 

.74? 
1 . .5 I I 
!i.ile 
V~{]O 

3.-164. 

-l.OtS 
4.558 
.~.0:'7 
5.5110 
5.977 

6.403 
6.fl09 
7.1!l7 
7.568 
7.9U 

IU!66 
8.595 
8.9 1t 
!J.I! 18 
9.5 18 

9.799 
10.076 
10.8U 
10.604: 
10.8.57 

11.102 
11.341 
11.573 
II. 799 
!'l.01 !) 

12.234 
12.44-10 
li.040 
12 .849 
13.045 

13.236 
18.4'i!S 
13.607 
18.786 
18.96i 

14.134 
14.S03 
14..469 
14.682 
140.791 

14.1>48 
15.102 
l r..iS4 
l.S A02 
15 . .5 49 



.  

DECIBEL CONVERSION TABLES 

TABLE II (conlinued) 

I I 
--l'oIl"~ I .08 .09 Rafio .00 • 01 ••• .0' .0' .05 .06 .07 

- - ---- -I' -
6.' 15.563 15 .511 15.591 15.606 15.621 15.fl3 5 15.649 15.664 15 .678 15.692 
G.I 15.707 Ja. H I 1.'i.;:I.~ 1;>,749 1.UGS I.U 7S 15.792 15.806 15}li Q 15.834 
G.' IS.S·IS JS.S6'i: loS.SiD 15.8nO 15.00-1 HUllS IS,!:!31 15.0 -1 .; 15.950 hi .t173 
G.3 15.11S7 16.m:1I 10.0J.! 1r..01!8 l G.04'l 16.055 16.069 16.083 16.0 !iG I ii. 11 0 
G. ' lO. i i4 16. 137 IG.U l IG.Ha 16.17t! IO.IIH 10.IW5 16.21 8 \6.232 10,245 

6.' 16.258 !(l.i7i 16.2A5 16.298 16.812 16.825 16.398 HI,S51 IO,MS 16.S78 
6.G I (l.~I! 11 16.404 100417 16.430 Hi.4<iS JO.HU 10.469 \0.488 16.496 16.509 
0.7 ItI .. H I 16.534 16 .. \47 16.560 10.573 lIi.580 16.599 IO.O U IO.GU 16.6S7 
6.8 1!l.OSO 16.66:1 16.676 w,ns:> 16.70 1 16.71 " 16.720 16.7::19 I G.?S!! 16.7040 
6.9 16.777 Hi, 7oo IG.S01! HI.S IS llUli7 16.8" 0 I 10.~i! 10.865 10.877 16.800 

7.' 16.902 16 .9 14 16 .927 16 .939 16.95 1 16 .964 16 .97{1 16 .988 17.001 17 .013 
1.1 17.01/5 17.0!l7 17.050 17.062 17.07" 17.084; 17.0tlS 17. 11 0 17. l i i 17.1:15 
7.' 11. 1-17 17. 15\1 17. 171 17. I S!1 17. 1!)5 17.20; 11.U 9 17.2:.11 17.i49 17.255 
7.:1 17.!G« 17.!!7S 17.2!)O 17.ao!:!: 17.SI ·. 17.8116 I i7.398 17.lH9 I 17.S01 17.S73 
7.' 17.Sfl.S 17.S90 17"'08 17 ... 20 11 ... 91 17..143 17 ... 55 17.460 17 ... 78 17."!}/) 

7 .5 17.50 1 17.513 17.5\!4. 17.5~6 17.547 17.559 17.570 17.5S'l 17.503 17.005 
7.6 17.(1 10 17.I;~S 17.089 17.650 17.IlOrt 17.67S 17.MS 17.600 17.707 17.719 .. ... 17.7SH 17.7-11 17.7:ii 17.7G-l 17.ns 17.786 17.7117 1'.S0H 17.li20 17.831 
7.8 I7.iH"!! \ 7.S5:.1 J7.8(H 17.875 17.886 17.8117 17.tl08 17.!) 1!) 11.931 17.9-\2 
7.' 17.!).'i:1 17.!.HI" 1'.U7S 17.0KS 17.£19(1 18.007 15.0 18 IS.Oi G 18.040 HI.OS I 

8. ' 18.062 18.073 18.083 18.094 18 .105 18.tt 6 18.127 18 .137 18. 148 18.159 
8.1 HI. 170 I 18.18U UJ.\91 IS. i O"!! 18. 21 2 IS. U S 18.2S·l IKi!44 18.255 U .. 26O ••• 18.27fo 18.281 18.i97 18.S08 liUI9 18.829 18.1HO IK.8:iO IS.:Ull IH.57 1 
8.S UI.5!h! IS.892 IS ... Oi 18. 4 13 IS.4ltS IS.4S4 18.4H 18 .... s;. ht .. 65 HI.415 
s .. IS.486 18.4-90 18.500 IS.517 18.5i7 18.5S7 lS.M7 IS.5::'S 18.568 l1U78 

8.' 18.5S8 18.51)9 18.601) I S.61 9 18.6i1) lS . 6~9 l S.6-1 9 l S.660 l d.070 18.6S0 
8.0 ItI.OHO IK700 18.7 10 Ul.7'lO 18.730 18.74-0 18.1:;0 I K.760 18.770 18.7S0 
8.7 18.7fnl 18.800 18.8 \U IS.S'iO IS.J:I!IU IR.S-I.O 11:1.111.0 111.800 lS.K70 1 ~.8IJO 
8.' IiUi!lU 18 .900 IIUWlI IS.919 18.111m 18.9311 11J.1HO IS.95K l S.II08 \lUI7S 
S.9 HUISS 18.998 Ig.0\)7 HI.01 7 10.027 Ig.US6 HU140 19.05(; W.OO6 19.015 

9.' 19 .085 19.01)4 19.104 19.114 19.123 19 .133 19.143 19.152 19. 162 19 .171 
'. 1 19. I RI 19.I!IO 19.200 19.209 10.219 I!Ut S 19.238 19.2·17 1 9.2.~7 HUOO 

••• 1{1.~70 HI.2S5 1!).i9J 19.504 19.5!3 1!).323 19.5!li 19. :H~ IIl.S51 w.:mo 
, .S I fl .!nCl W.37!l 19.3KR 111.398 19.407 W.416 19.426 19.-\35 10.H·1 

I 
19..153 

9.' 19.-1.63 

1 

WA7i HUS I 19. ,,9U HI"'!l9 19.50D 19.5 1S W .527 1!l.530 19.5'U 

,., J!>.5M I I).S04 19 .. ~7S HI.582 HUIOI 1!l.600 19.(lOn In.61S 19.(127 111.636 
9.0 10.645 l!Ui.H 19.6(H 19.873 1!l.(lSi HI.09! 19.700 HI.709 19.7 1S 19.726 
0.7 19. 73,j IlI.7""" 

I 
ID.7,j::\ 19. 70'! 19.77 1 19.7S0 19.78!) 19.198 111.807 

I 
19.1i16 

9.8 1fl.MiI::' 10.833 IIUH2 19.5S1 19.8(;0 19.869 lD.S1H 19.51l0 I I9.S9S W.904 .. , 19.9 13 ID.!)21 10.930 1!UIS9 19.!HS 19.956 1 9.!l~ 10.9 ... 19.083 10.99 1 

--'·n/I,,!!,· 
Ilnlio • I I , S • , G I 7 8 I , 

16 20 .000 20 .S28 21 .584 22.279 22 .923 23.522 24.082 24 .609 25.105 25.575 

" 20.0il 'lG ... "" 26.848 27.255 i 1.60·' t7.05!l !lS.29!J i8.627 28.943 I ".U' 30 2!U4i 29.St1 SO. I O:I 30.370 30.630 30.SS 1 31.1 20 SI.SM 31.590 3 1.821 .. 31t.0·.1 32.256 SiAGS 3 i .G60 3f .S69 33.06" 33.255 33.442 S3.62S 89.801 

66 S!U170 3-1..151 Sol.Si O 34.486 34.64R S4.S07 84.904 35. 11 7 85.269 35.417 
60 85 .. '>08 3,j. 707 S5.S4R 3:i.UHi 36.l t 4 86.258 30.891 36 .. ~il 36.650 36.777 
70 :in.!IO"!! 87.(lt5 :37. J.J7 :37 .206 S7.385 37.;j(l1 57.0 16 :.11.730 31.84t 37.953 
80 !18.0tl i! 38.170 38.m I as.S3t SSAM 38.:j88 3S.G90 98.100 5S.S!}/) 3S.9S8 
06 39.085 39. 18 1 39.i76 39.370 SQA 03 39.554 39.045 S9.7S5 39.825 :1U.9I S 

100 40 .000 - I - - - - - - -
To find ratios ou u ide t h l! r ll n l1;e of rhis tabill. Sllll page 239 
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T!lpe 

C.\ P-J5 
Ie, 
Y·5 

V· IO 

\'-20 

,iO 

,iD-I'\. 1'"2 

flO-A 

71 

lOti 

lUi 
119 

2(JO-13 

214-:\ 

210-'\ 

2i-l 

2H 
30 1· ,\ 
;~ 1 ,1-,-\ 

3L-;"\J 
:Ji l -. .\, T 

:3:-;0 
4:3:~-.-\ 

4i l-,\ 

:JOO 

.')(}.i 

.iOU 
;)10 

:,:10·'\ 
;,-1..\· 13 

ij·\ti·C 

'JEil-1> 

,'iiit .... \ 

;,i2- B 

5iS 

5S:1-.\ 

lIZ()· :\ 

r~.11 

tt~ 1- 1'1 

64K-.\ 

6.:,0-.\ 

6:10-1'1 

(i,i l - .\ I·: 

Gn·I-.\ 

244 

INDEX BY TYPE NUMBER 

1'1lI1" '!' (',n'd 

I.{nuh~ 

NUI/I'> 

V:I,riac ~ .\ lIt. ,t.I·:I!1.~f, ,nun. 

V:1.ri:w i: .\ut, 't·nlll ,~ r.) rlllcr . 

V:triuc i) .·\ltt l)t nl!1 .~f!!rnwr. 

Variuc·' .\ lI t(lI,1':In~f'll"llIcr. 

('11,,1\(, 

Va l'iac ill .\ lLwtr·:IIlSfpl'lncr. 

V,tri:l\: if) Tral);:.f"rmrr 

:-il-illUlanllmlald,1!' 

\':Irinbl,: lnoilldor 

H-F Ch"ke: 

Y :trinc !l .\ut.)I,ran4""1lIcr. 

RI1C'I)'bL 

D('c;u!t\ ( 'olldl 'II"'-' I'. 

Plu.!'s :J11I1 .1:Il:k;:. 

I'[ltch Cor,];:. 

Bh", ,;:: l:tl 

Rhe,,~tal, 

Dial I'lat-t-: 

n lJ(~)"bt~ 

OC\::ld,' ("IIJ: ... it"l" rui t 
mw,,~bl, 

R!I('''~I:II , 

R\'~i;;.j,,,r . 

Condcn:cl' 

Standar,1 C:lp:1.citln' 

DI~c :l<lc BI's i ~ talH:c ['llit 

Balill-I';I"~ Filter 

i\lcgolllll Ikidgc 

i\lil'n'\"I,lkr 

V:\ ';U IlIlI-Tll hl' Ihid\1:c . 

". a l'l'1l1ctpr , 

i\li cn'plItJ!w J I Ullllllt~ r 

PtlljC 

230 

225 

n 
21 

:l:{ 

2:) 

2i 

2S 

2S 

23 

." 
;)1 

4"2 

22..\ 

:? 17 

Shieldcd T raUSf"l"llIcl" . 9i 
Output I' f>wct' :'Il cter I ~() 

U('tcr, ~I YII(' l"rcqlli'IIl'Y :'Iktet' 210 

btro,j>l,tro'll 

Sln,b()\ux 

Itll p,~d:IIWI ' Uridgc . 

Osdlluto)" .\mplilirr 

Oscil\o~r:\Jlh Ih~c"nlcr 

\"oltllgc ])i\'ider 

, , 
:j 

'J'YII~ 

t ~;:) 

Utii-A 

IRiS 

tiiO-F 

lii,1 

iUtJ.-:\ 

iOO-PI 

i! n-.·\ 
i 11\ 

i 2f)..:\ 

7"22 

nl 
i 2'1- 13 

n, -.\ 
i2S-. \ 

n9-A 
7:11;-A 

i 40- 13 

i ,is-.. \ 
i ,{I-I '21 

i5D-I '22 

' .'ifl-I~.!,i 

i,l'j- I':t') 

, :ll-I':Jij 

ifiO· 1 \ 

,til -. \ 

,ti:l-B 

i :-: :-1-. \ 

"":0:-)- ( , 

SI:{ 

S11·,\ 

$11'· 1\ 
S: .... 't.C· . I) 

8;J~-1\ 

S:Ji-A 

"'ti'.)-A 

xi..\ 

1101 

NOIllt' !'UY" 

ficsi;:t.ur. 

!ndlld,HlIOI' Bridgc . i i 

CnllljlClls:ltcll Ueeaole Hf'sist· 

:\U(;t: I'nit ;)5 

CmlllK'n,;:1icd J.)cI:ad., H\!~i ~tur :H 

,JlJlIlb" 1'11I J:!.;i" awl obck~ :.!"2i 

\\ ' i, 1t'- lbllgC 131!:lt-Fn!I IIU'II('Y 

U;;eill:1t.()1' 1·\,1 

V"ll: ,gc IJh·ider 1·1:) 

l)i l ... 'tI~l' Ul"rcnt, Al11plificr 10-1 

(':I P:1Cit~lIlce Bridge on 
Hctcl'<Mlyne Prcqllc llc), i\lelN 212 

Precision Con(lcn~cl' 46 

Y:IC\lll lll·TlllK' F" I'k \;ji 

PI\'cisiot) \VlIvClllrtcr 211) 

Yacllum-Tubc Vultmctcr . I i .") 

])-C' \ ·aCIIUllI-T llbc \·Uitlllf.:tCr i ifi 

:'II cK" ilmlllctct' 

\\":I\'c :\wllyz<'l" 

Cap:lt:itauep Tl'st 13ridge 

\Y:I\'t'mct.t'r. 

Tri pl){1 :md Extcll,;itm Callie 

IOO·Foot (':Ihlt: 

Dynumie \licn'!llu)lJc 

.-\ s><rm\'\y 

Vilmltiol) l'ickllP 

('"ntrol H"x 

8'il 111O! .\n:llyzcr 

\"ij,rati()f) :'Ih,te r 

Vibr:lti(' I\ :\n:llywr 

Output !'ml"cr :'Ikt,(' r 

Stall' ian !-:-,i):;II:11 (;elll'r:l t,.)r 

.-\ udi" \ '~Ci l111tO l ' 

Twin·T 

Dccadc AttClIUlltor {' nit 

\\"a\"c Fi ltcrs 

Te~t 1..f':\(I;; 

AlliJ,(:(11l1" ('lip 

Te.~\' Prod" 

Test I..f'ad I{ it 

C-H-F O.~cil1ator 
Pul:o;e (;CIlCI ', ltOI' 

Coaxial Elemcnts 

Obi. 

I i i 

Iti2 
,.1 

21 S 

J:ii 

82 
3fi 

Illn 
11~ 

:.!18 

130 

1.12 
I;);J 

112 
222 
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.  

'11!l/le 

! JO~ 

nO-I 
\lOi 

nos 
!l1t;..A, AT.. 

\1:18 

~).lS 

!).IO 

!I'I I-:\ 

1000_1'3 

1000-1'4 

1000-1'5 

1000-1'(1 

1001.1-1'10 

lOOI-A 

1021-A 

IOZ:~- t\ 

IIOn-_\ 

II Ui}-A 

I lOti 

I tn7-A 

I IOS-A 

110IJ-_-\ 

1110-A 

11.\O-A 

11 ·11 -:\ 

II ill-_\ , AT 

Ili5-1\ 

Ili{i-A 

11$I-A 

11)01.3-"1' 

IZlJl-A 

12CI-l-13 

12rl(i-A 

I:!OO-,\ 

121 ,\- ,\ 

12:11-13 

INDEX BY TYPE NUMBER (continued ) 

Dial . 

Dhl. 

,V UlUe 

I'rt'('l:<inll ncar-nli\'~ Diul 

I'n'ci!<i"lL l;£l:lr-Dri\'c Di :.1 

1l:llli,.-F I'~:qll l' I1t'y Brill~;' 

Bindillj!; Posts 

Jack.,; 

D Cl'adc Imluetor ( ' ni t 

Transformer 

Vulla)l;t' Did/IeI' 

Dummy Antennll 

'1'l"anSr'WllIcr 

Crystal ~iode l\l o!\ubt,()T 

Tcst l .oop 

SI;uHbl'II-$ign:d GCIICr:lt.Jr 

Stun,bnl-Sig:nal (;Cl1t' l"at'Jr 

Alllplitllde ~I"dllbtnr , 

Fn'lll lt- nC)Y &t:lllll:trtl 

FrccIUCllUY :\le:lslIl'inJ.: 

E'llliplllcnt 

Fn,~ IIlt'nl'y TI·:tll"rCl' 1' lIit , 

inteq)C)I:ltioll U"dlbtnr 

ClJuplin.l!: P;lI1e1 

C'llllpariS<.1 11 Oscillo:wopc 

Inh'rpolatin~ FrtllIUt'I1"Y 

:-it":Lwlard , 

\Y:L\'('.l!lc l{ll' . 

,\wii,,-F"('.lllICIlCy l\ ll'tl'l' 

F-:'II l\ \ 'mitn]" 

i-"reqllclLc .... :'Ilonitl)r 

Frequr!H'Y l\lclcr 

Page 

222 
2'22 

2'23 
:.tl:~ 

~o 

'tlU 

:t]i 

129 
132 

132 

132 

133 

1:32 

12~ 

1:U 

13G 

19i 

200 
20a 
205 
:?OI; 

2117 

I\lO 

2H 

Frequency 1.)(·"i:ltitll1 _\I " u it " .. 1 ~7 

'1'-\' St .. l tion ~ I onitol' l j'\Ii 

['nit !'"wer Supply 104.. 

{'nit \':Ir\:lhlc I'o\\"er ::\ uppl)' 10i 

Unit Amplifier IUS 

\ ' l1itO;;t'illutol". III 

[nit. O:;uilbt.or. 

[nit llscilbtor. 

,-\mplifier ami !\ull J)ett,'Clor. 

'/'y /l l' 

121)1-,\ 

1301~, \ 

1301-1'1 

1:302-A 

130:"!~A 

1:10-1-..\ 

I:~:m-A 

I:.JOO-A 

\ .\01 

1.\27 

1.\28 

1.\:32 

I.\;j() 

I-U;! 

1,190-..\ 

1500-B 
1501-,\ 

15:10-.\ 

15:12-B 

\ 5:j.\-A 

15:5.3--,-\ 

155Q-.A 

1.'"";;1-,-\ 

1552-.-\ 
\;,,55-'-\ 

HiOl-,\ 

16(1'2-,\ 

Hi\ 1-,\ 

1612-.\ . . \L 

Hi.'",I-:\ 

luT,2-,'\" 

Wi!l-,\ 

Iti'JO-A 

POII"er SII\,ply 

L()w·])i ;<{.<u'ti"l! {).~,'illat.< 'I' 

P"9C 
101 

1,16 

nallJ(c Exl.tm"i() 1L [Hit 1·17 

Oscillat.or 1,18 

T W'I-." ign:d Awlil' (;('IlI'I~ ,t,J!' . 1,12 

Ik:,I-Frctj ucm'y o.~cilbt.<,r 1-10 

Bri(lgc O::cilhtor 150 

Ibllll"m :-';L)i;;c l;CIlC I~'t,.U· 1:".;J 

Vi x!:.! ,\il" C:1I'a>.:itul" -IS 
\'ariablc ,\il" l'ap:lcitnr 221 

\':lIhbll' .\;1" Cap:lI.:itor 2'20 

])et:a,lc Hcsistor 31 

l)fol':llle .-\ltClIllator 30 

St:111d:lNi 11III ucior .;7 

])1't::I,le l wlll('{.ur 5!1 

Coulltil1g-Iblf' ~Ictt'r, 18-1 

r ,iJ!;ht :\ Ictcr Isa 
~ I iCl'uAush >!) 6 

St"U!)OIUIlIC, 

l'IJbri5COI)C . 7 

COll t:lc\,or 5 

Ocl:ll'c-Ball ,1 :\ oi~I' ,\u;t lyzcr 15 

~ol1l11l- Lc\"cI ~Ict(')' !) 

$0I1II1I· I ,c\"l'1 ( ': ll ilm,L',," 14 

:;olll1d-:;ul"n::y :'Il cli~1' 11 

\"-1 I ~ F lIl"i.l~ 8-4 

u-n-\<' ,\dlllitt:IIH·P :'Ih;t.;r BG 
Cap 'Lci t:lIIcc T e,; t lid>!:,:!' , 74 

Cal':l c.it.:l II Ce :'I1!'tnr 78 

13ol"lllCt\'1" Ill"i ~l!;t· 

Ht:sistahcC LilLlit Bridge 

_\l:Jgnctic Tc:;t Set. 

Dielcctril' $:III1Jllc Il vldcr, 

1700-B V:\Tia,' .!I :;pc(.~1 C\lI\u'ol 

1701-.\ K . ,\ U \" :lI"iac~ :::ipeed Control 

11 ti 

D' 
90 

96 
ID 
ID 
19 

16U 

17:3 

172 

178 

170:!-A Vn ri;u;@ ::l1"-'t)11 COIMol 

l.SUU-A \":\U\L\IIII-Tul >e \"llltlllctCI". 

12:~ I-I ".!, I'a. 1'5 TUILe<I-Ci rcuit Filtt:rs ' 

11 0 

111 

98 
99 

100 

102 

lS02-A 

1803-,.1. 

1 S{j~-A 

I9JI-A 

1932·'-\ 

1932-1'1 

C I·yst:tl \ 'I ,lt11lc\.I;l' . 

\":l<'lIl1l11-'I"II1.>C \ 'oltmct!:I'. 

:'Il c),!;ulLlLlulctcr . 

;\Iodubtion ~lo ll itor 

1:!:j l -1'1 

12;~1-:\ 

.\tljnstahle .-\tte lluator 

Power ,\mplincr 

D ill turtirlll :lml :\uise ;'.Iewr 159 

1\-1\1 Uclcctor Wi 
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INDEX BY TITLE 

.'hi:'pI 01'8, Co;lxinl . 
.\<I;l pIOr .... Nll:keL 

/'(lgt' 

12-1 
7!1 

A{l ju~lab'c Aulolmn"(l)rmcr. \':lri,U"'~ 

l\djll~I Hb lc Tr:llI ~f()rllU" r, r llri:w''fl 
i\ rhlli tl ll lU'C )[{,Ic:r , 1..:·11-10' 

21-28 

'" 86 
Air Capal"ilor, Fi xf!<.1 

l 'I'f..~·i~i(on 

t!l:lIlObr,1 
\'Hrlalole 

Air Lilll:, ( ·oa .~ i ,tI 

A-:\1 Uclc.-l\)T 
Alllplifil'l', t\uo li ... Fn,·'IW"Il',\' 

j)il"<.:l:l (,Urn-I,I 

Powl'r 
Uuil 

Amplilh::r :wd :X u ll Ikl""'"r 
/\lILpli l IHI,· :' I".lubl, ,1' 
A.n:tly~cr, :'\vi~o: 

lkl a \, ..... 11:., ,,1 
&11111(1 
Vihrnti\!11 
Wave 

<S 
-11.;-4).: 
lIi-l8 

·16 -18. 220.221 
11\.1 
Hi] 

\,1', 1(12, 108 

1(1-' 
102 
10' 
!IS 

133, 136 
16 
I:) 

'" 18 

/\111 <: 11 1111 :\lc:l ~lIring J '~ llI i ,m lt'1I1 

'\""'-=1111,1,\', J)YUlllllio> )1j,.rul,II<JlI!· 
AI I tllual M, ('().,\xbl 

IIi , IS. hi2 
00. X-l,:oI(i 

'" 12 1 

Dei·"dc 36, 37 
l\uu io- Fn .. '<lucnry Il ri'[I>1' 215 
Audio-Fn.l(IIICIlI-y:\l",.'r 214 , 2 15 
l\ utlio- Fn .. ~ I UCII(·.r C)i ... iI1:. Lvr 

111,138,140. H2, I·lil, 1-18, 157 , 15$.205 
Awliu (;"ncrat()r, T\\· .... :'iillll:, l . H2 
Aututrllu:sf()rl!lcr, V:.ri:u;® :.!1-2ii 

Ihnd Analyr.cr, Oct.ll·to.. 
lhlnl- I':" ,s Fill er " 165, I ij(j 

Bar l ';nvl,~ . :l2i) 

Ha.:lic L'UIIIII;,·tOf. t '""si,, 1 12:~ 

I leal- Frcqu(~ tU'.\' ( 1;IO" ill"'"r:- 1·10, H 2, I·H , 20:, 
I li~:'l_ FrCIIUCTl C)' n~"ill,,'u'" \\ i,[t~lI : rn!;1l 1·' ·1 
llilll lill!; 1' .... ~ l s "w i A~~cn,hlic~ :l:m.1:l7 
Bvlonll.Ji cFl! 111 
UUIUlIlclc r Bri. l):c . 116 
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B ridgc O!'(·jJl:.I. ,r 
Bridge Tran.:j forulCr 
ll road-13:lIId ,\Irw.lul ,tl.)r 
Bturtd"H~1 FreqllUll f'.\- .\ Iunilor 
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Prt.'cision 
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I)i~turliul\ and Xui~ :o.lch-r 
lJyrl:uuit· ;\ li,- rol'hUlI<' '\~'m"ly 
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u.s.·illal or- AlUpli lier 
( ",,· iI!ogr:tllh lh·\ .... rdcr 
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l'i.·kllp, \ ' jJJI";I\i<)U 
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S\"I100 Li llI! . 
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~t I'OUO~COVCil 
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Termination, W .. f! Coaxial 
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Tc~ { 001, :\1:Lgnclic, 
Tlu:l'nJislur , 
'l'r!l]};;;fcr Unit, f'requerlcy 
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TUlliug .. Vork ()~.'ill:llvr~ 

Pllyt 
21 - 28 

!Ji 
~, 

!Ii 
132 
28 
1 ;~ 

T will" T [ mp,ed:Ulc"''-.\!'~:1sul'il1~ .'\t'I w" rk 
'I'wo ... S ign'tl Audio GCllcL':i\,l)r . 
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FOREIGN DISTRIBU TORS 

AUSTRALIA 
HAYWARD C. PARISH 
Box 2148 G.p.a. 
Sydney, Au~lra l ia 

WARBURTON, FRANKl, LIMITED 
380 Bourke Street 
Melbourne, Austra lia 

BElGlUM 
A. A. POSTHUMUS 
Vondelloon 15 & 17 
Boorn, Holland 

BRITISH ISLE S 
ClAUDE l YONS, LIMITED 
76 O ld Hall Street 
l iverpool, England 
ClAUDE lYONS, LIMITED 
I SO-IS2A Tolfenhom Court Roo d 
London W. 1, England 

CANADA 
CANADIAN MARCONI COMPANY 
2442 Trenton Avenue 
Monlreal, Quebec, Canodo 

CENT RAL AM ERICA 
AD. AURIEMA, INC. 
89 Brood Street 
New York 4, New York 

DEN MARK 
MOGENS BANG & CO. 
2, Jenslovsvei 
Chorlottenlund, Denmork 

EGYPT 
THEODORE T. CASDAGLI & CO., LTD. 
16, Shoria Sheikh Hamza 
P.O. Box 885 
Ca iro, Egypt 

FINLAND 
K. L. NYMAN 
11 Meri lullinka tu 
Helsinki, Finland 

FR ANCE 
RADIO PHON 
50, Rue du Foubourg Poissonniere 
Paris 10, France 

GREECE 
K. KARA YANNIS & CO . 
Karitsi Square 
Athens, Greece 

HOLL AN D 
A. A. POSTHUMUS 
Vondellaan 15 & 17 
80arn, Hotlond 

GENERAL 

INDI A 
EASTERN ELECTRIC & ENGINEERING CO. 
129 M ohatma Gandhi Rood 
P.O. Box 459 
Bomba y, Indio 

ITALY 
ING. S. BElOfTI & CO. 
Pia zza Trenlc. 8 
M ilo n, Italy 

MEXICO 

AD. AUR1EMA, INC. 
89 Brood Street 
New York 4, New Vork 

NEW ZEALAND 
HAYWARD C. PARISH 
Box 2148 G.P.C. 
Sydney, Australia 
SPEDDING, LIMITED 
Cor. Beach Rood & AnlOC Avenue 
Auckland, CI , New Zealand 

NO RWA Y 
MASKIN-AKTIESElSKAPET ZETA 
Drcmmensveien 26 
Oslo 22, Norwoy 

SOUTH AFRIC A 
BARTlE AND COMPANY 
Post Office Box 2466 
Johonnesburg, South Africa 

SOUTH AM ERI CA 
AD. AURIEMA, INC 
89 Brood Street 
New York 4, New York 

SPAIN 
AD. AURIEMA, INC 
89 Brood Street 
New York 4, New York 

SWEDEN 
JOHN C l AGERCRANTZ 
Vortovag en 57 
Stockholm, Sweden 

SWITZE RLAND 
SEYFFER AND COMPANY 
Konzleistrosse 126 
Zurich, Sw itzerland 

TURKEY 
ETABllSSEMEN T MEHMET VASFI 
Boi le Posto le Istanbul 143 
Istanbul, Turkey 

RADIO COMPANY 
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