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'1'" dc\ clop the type of product. muu ufacluroo by t he Genera l Had i" 
( :oFlipany requires a large s la fr of engineers, each a specialist in OlJe 
',j' more phases of the work in \'ol\'ed . Qne of tho fll llct ions of th i ~ 
~ La lr is to assist the customer in the selection of illslnuncu ts in order 
tha t the cur- red.. equ ipmell t may be pu rchased with a Inilllll1l1l1 l 
"x]lclld it ure. 

There has a hHtys UcCH all inti ma te contact Ucl\I CCIl uur engineer., 
and out' cus tomers. The techn ical nature UlI(llhc mani fold uses of QlI r 

pmc.iuel make the maintenance of this con tact css(,lIl ial. For t lli ~ 

rcason, t he ( ;ollol'al n adio Compu llY mainta ins 110 so les agencies ill 
the UuiLed Sta tes, bu t dis t ribu tes it s pruducts to the consumer on a 
Ilel, no d iscount, basis d irectl y from the facLory or through bra nch 
prtgilleeri ng ofli ces. 

In onlcr tilaL Customers ou tside the United ~)ta t cs lIIay rccei\e 
equ ivaleut technica l service, exclusi\c representa.t ives have hecu 
appointed ill ma lly other cou utrics, each capable of giving tech nica l 
and commercia l infonnatioJl regardi ng General Hadio produc t.s. In 
ulllllUtlers regardi ug (; eneral Badio apparatus the customer sholi it l 
(·umlll unicate with the represelltalive from whom this ca taJog wu:< 
r~Cf'i\·ed . Prices listed in the catalog a re fO I" domes tic usc o nl y. Cost:< 
in ot.her coull trics, where import dul.r, freight and iusurallcc m ust be 
ad df'd . ('all h,' obta ined fmm the rcprescntati \'es in t.hose coun t ricf'. 

GENERAL RADIO COMPANY 



 

SUPP LEM E N T 

r, I ~r f\ 1[ 1 
LJln 11 ~_ 1.UJ 11 

~11l'n . "'1' ( ' 11"0 . Illlun \'1) F O C II TIt . : IIITI()'\"i" 

T 0 

:-;inCt: l hc pubJiCfltiuli of C311110g h. in II)~I). lI'artime d(' ­

II1<1nd made it.llccc!tS.'l ry 10 puhl ish;1 ;;.coond c(liliOIl III 1912. 

,I third in 1944, and a fo urth ill 11)·15. With each new ed ition. 

"'IIIif'" Items wrrc dl;.contmucd and lIew ones werc aeldell. 

This supplement list" dis(;o ntinucd C(lui pmcnt and d,' ­

;:cril )('!l. C<lui l)lI1cnt 111:111(' 3\'1Iilflble since the puhlication of 

the first edition of Ca talog K. It brill l-os:'l il editions compl(> tch 

up 10 date. 

\ lIew cala log of General Hudio products will he published 

IS ::iOO1l as possible. i n the mea ntime, as new items bceonw 

H'a ila hlc, new pages describing them will he sent 1.0 yO I! . 

GENERAL RADIO COMPANY 
CAMBRIDGE. MASS .. U.S.A. 



 

SUGGESTIONS FOR ORDERING 

ORDER BY TYPE NUMBER 
,\I ",,,y.q .. r,!,,,· by "'<1 1<110;: 1)'1 "" lIu, ,,I )(,Ir, ,,"ll wl ,ene\'c" 

lM,""I .,, · ",e ntion ranges or other sigllifknnl ~neri fi ... a'ions 
,, ~ I, r()! ~" 'ion lIg"ilL~1. ", isulldcr~ I(O nu i ng. 

II,' ~urc to include ordcl'!:l for Oil Y "ccc~~or i (.g <S Ch ired 
,.,' fM Cfl lihral ion~ whid' "'lJ ~ t loll IIndc hcfor .. s hip,nr'nl , 

TELEGRAPH AND CABLE ORDERS 
IV" It" .. " direcl Idegrn "h pc;"tc r co""" ctiooa ,,-ill, 

W"s t ~r" Unio n for the prulll p l imndliug of ",<,sslIges. 
lI~c Be ll lIe)l 's ('ode ;",,1 1 he (,..-xlc wvrds ,,(:cOtlll);''' ~' i " ll 

.'"d. cnl:,lo;: ,I '-';;crirtion. 0". cn hle nt l,lr ...... ~ i~ "~: "·n .u,.·" 
IINlTO~. 

SHIPPING INSTRUCTIONS 
IJ "r~ SI.cci lic ins truel io ns (ICOOnll""')' t he on le r Wf' 

.• 10 ,, 11 liS(: Our lK-s t j UUg Ul CI1 t ml t o 1 ,,.. II1 ... l hod "r ~ hil" 
",,,n l. 

All wiecs <He F.O.B. Cnlllhridgc. ,\ I ~i!SacilUselt~_ 
The re is no dOUlCSlic 1"'1.". I<in).' d l" r.,· A,,, I nO .. h"r.,,, fur 
" ltil)pinll' "a~cs. 
C"~/',, nm not re lurn" l.I /, _ 

TERMS 
.~el :w d"y~. U "Ic~s c redi t h,,~ "Io· .. "dy \0"1',, I's.,, !,­

li s loed . s lo iprucnb Ar<) "" " II) C.O. D . 
Wlo~" full I'apucnt U"OO'UI>lHli(~ :o n urder fur new 

"(luil)Oll<' n t , " . .., pay t r~n~(){)rt il 'i .... " eI,ar!:cs I" "" ~. 
llOi n' in l lo p. co nli .. " n l ,, 1 Pn, lNI Slnl ..... . ".~""J"ll \In."n. 

REMITTANCES 
:--h"uhl he ,,,,,,Ie ' ''' )',, 1>1 ,· " I I"" '" 1t,.,.I"" " r :\1'''' 

) 'or" r" ,,,I,,_ 
SA LES AGENCIES 

Ih:<:au~e of t lte CO"'I""'Y'~ ,lirl.'.:l ",des 1)l,1ic~' ,,0 l;c n ­
" r,,1 iI" I'-"I " 1;cnr'e:l are "l"'vO;nl<)<I. Co",,,le te " I< ... "s nro ' 
,~ ~r ried .. "I y a l the r" ,, ' nry ..... ~rl'hr"'~e . A ""rl,a l s l""' k ,s 
"""n[<,incd at LoO~ ", ,,,,,drs 

PRICE CHANGES 
All pr'c .. ~ are suloje,;1 In d, ,, nll'-' withuut "olic<). Uilkd 

I'ri <.:<)~ wi tl be ill (lc<.:onl,," <,:c wi t lt " 1)pli,-aLI<.: 1·'"der,,1 
Il I'j:t ublio01" "I li",,-, uf shiprn l'" I . Form,,1 priel' Q , "-'I.~ ­
tiu,,~ r" rnain cpl'n for 30 d,,),!!. 

SPE(lFICA TlON CHANGES 
We resen'c Ihe rig ht tu d iscun linue inst rumenls wil l,­

" u t " o li"e, and 10 d'(I"~(: slle(:ir. ea tio,,~ "I a" y Ii", .. 
" 'ilholl t inenrri,,;;: ''''Y oblig(lli()jl 10 i" .. " q .... r" 1.., r}('w 
(,,(II u ~ • ." i" i ns l .mn..,n I" pr ... " i. " , ~I y .,,1,1. 

TAXES 
P, icCil a rc ~uhjcc l toO sud, ,t< 1<1 iliuns for Fed<)r" l, slalc 

"r 1",r,.ll nxes " S we a rc "ow or '"U)" IX) r"''Iui r,,<1I .... ol1eel. 
~ "d 10 re"is i" " ;os lu all)' Ml Cl) , e ~ ' · I ~t' . • rr s ir",!;" l " x,,~ 
... hieh "'HY h("t"c:,rter 1)<) i",pu~ ... d. 

NO TRADE OR EDUCATIONAL DISCOUNTS 
Our prices :"lre rn nde On a di r~d-In-" "n s"n"'r I.," s is 

wh id, p .. rrnil ~ of no sp~ .. i"l di .... n H .. 1.~ . 

Q UANTITY DISCOUNTS 
Whe n 10 oOr more idcn li .. ,,1 i l (' '''~ ,,, .... "",len·;1 a l II ... 

SlI lile lime for " ~i ngle shil'mrnl, Ih" fulh ,win,:: <t unn til ), 
di seo\!n hl "rtl (.l lowco.l: 

10- 19, , .. . 5 I"''' ""ut 
20- 99, 10 per ~""t 

InO (Or ,,"rr~ ::51"-"" d <1' "",-, ,,,, 1-0 """ted ,,,. " ,,,,,,,,,, 
'1'10 .) nhu",., di~"o ,,,,I,; abo upply 10 '1" " nl i li ,,~ ... f tr '''" ~ ­

".," ~ ... It ~r~ t it .. "" i, " f s"l~ i~" IHld "",,, " r~ "' ,, 11 1", "1-' 
BRANCH ENGINEERING OFFICES 

1 ';ng i n~ .. ri'''1 "II i" ,." a r .. ",,, ;nl,,;,,.' ,1 ito II, ,, fu ll, .... ; ,,,, 
it ics: 
;\"w Y.,..k 6 .. 90 W""I St.recl 

TclcphnM WO"h 2-5R37 
Chic.~II" 5: 920 Sou l l. ;\1'eI,i"'''D .\'-C,,"'" 

Telel'" '''''' \\'" 11:,. 1, 3K:!0 
1.0.' "n~~I"" 3K: 1000 ;\"on l. s.,,,,·,,,.1 ~ ...... , 

'J'd el,I'cne HOll)· ... ""'1 (,3~1 
(: 1I~ t o rnel"ll in ur neur thCtie ('I ,i"-'l !!(." ' l" i, · "J ~ " ,,, I 

' 'QJl I'I':niCll lly "1 .1",,, i"(,,,,,,,,li, ,,, a l ~ ,"' "ur p .. " Ju " l ~ 
from the~e o Ui .. e. •. T';""." o/li"" i ~ in d,nq;() "r 0 gr:l<hHl lc 
c ngi'1I' cr whu J",~ I",d ~""cr,,1 ycurs' ex peri ... ",: • ., in th l' 
,'n!:i " toe r i It ); d elHlr l rn"'" t "I I he 10 0111" .. m,',·, 

,\I t ho us.:-h Ollr don,c._I' e ~ al<)s n.c It t; ,d c nn " di rect - I'" 
Ihc-consume r basis, we h,,"e "rranged will , "unre ro,, ~ 
(ureign repr .... enl"ti ... ,,; rur lhe ~~le :o mJ s"fI' i" i,'!; "f O Ul' 

1""",, [\lCI* o\lt~i,l<' olf ' 10,· 11", ' ".1 SI ... I .. ~ . 

WARRANTY 
\\' e " ',un,,, t .. ,,, .,, ""w "'~t r u to"' '' t ,,,,,,,,,f,,,, I,, <,,.J ,,,,,I 

"r -!IOld hy ,,~ tu hc free f ro", d,·f~",h! i ll ,,,,, Ier; ul ,,, ,, I 
" 'ork " ''' tos IIl V; "" • .-.I~ ,grthon 1I,,,I" r t Jus w"r""rl t~· I",i" l' 
li ",ito' ,1 W r,' pl,irin:: or n.:pla"i"8 a,,)" ;" .<lr ' ''''''111 <lr P.1 r1 
Ihereot , ex"':pt lubt..." '-' lId oo Ueries, wl,ie t. ~1r ,,1I . wilh i" 
one )'car nfter clelivery to the .... il' inall'un;I ,,,sc •• pro"" 
,, (IOn ,-,u r eXII' ulnal i"" 10 he t lills ,Ie .' ct ; ,·" . . \ I" I.;ri ,,1 
~ h"ll 11 0 1 he COllsi.]ered a~ ti etec ' i"e 0" noOt i ll <.'(I1IIpli"n<·" 
... il l, your order e"en though out in ,",'eOrd A,,"e ... il l, uur 
c(' lul \l~ ~ I)c<.:i[jculions or ot her ~pecili eu li on~ if il ~ ltb ­
s t~ lt lio lly fulfills l' p. ,.form~n .. e ~ I'& ifi,' n li o ,,~ . 

REPAIR PARTS 
When ordcri,, :; re llUir par',;. he Sure 10 "c~cr i"'" ~ar"­

fu ll)' the Ilnr t~ reqn;r<)d aud togi .. e the In)e 'lu",I"" ""d 
$cri u l lIIuulie r from t he Iluuet o f thc i n~l r ltttl"tl l. 

SH IPMENTS TO GENERAL RADIO 
\ \ ' hen r~tt1r"in:: ins trumenls for r~tln ; r, recali h,.;, li"" . 

Qr for !I"y o t her re"SOIl, "Ie,,~e ,-, sk 011 ' ~':n'ice 0 " 1,,,.1-
ttle n l f<1 r ~h i ,)JIi ng i ns l . ue t inn ~. PI ~a~e ~ I" t<.: 1 ~' I'e "" ,,,I,,,r 
"",I ~eri ,,1 nU' ''Uer ,-f ins trumen t !I" d ,I" 'e (f 11\IrO' k .... ,·. 

O TH ER GENERAL RADIO PUBLICATIONS 
1n IIddilion 10 thi s ea,,,log "'e Ilu l>lis h u ,,"" n l l, ly 

',, ~,:u~ ill e, I lle Gc",~ro l /ladio I'Tf~ril<lellff'{" for fre" 
' li ~ lrll"'li"" (l nlung iItIC"~s t cd Jl crso"~ , I I cunlni" s 
lochnicn l a nd semi-Ieclwicn l e ",:i,, ~er in,: (Jrlid~." whic h 
"re <.'t.l nl r iJ,,, lcd, rur t he ,,"os t f",.I. hy o w' on!:i"e" ri,,!: 
~1,, ] r. T u be pJac"d on Ihc ",,,ilong lis t. ~ i')lI,l y ",Idress" 
rrquI'sl lu It S cun la inin ;:: yoltr nn","' . ul nilitlil nd" r<'~~, " ",I 
!.lts i,,, .;.~ ,.,mlinli"n . 

PATENTS 
.\I ,,,,y of "'" 1 ...... d .. ,,1<1 "'e """" ,t,"'t ",~'1 ,,, ~I ..... 1.1 ""d,·, t '" iled 

SI" IOO l.en ",,", "a tent OWIIL..! h)' II,,, t; ~ ....... ,,1 li nd." eo"'I"''')- or 
"nd~ l ic~"oc ,::ranu. (, om ,,!hur <:O"' I~",j"". '1' .. ~;"' I , l ir)· I I,,, 1 •• 1."" 
,,( tloe..: 1"'\eo lJr. I I",), a re g"'en h .... c in lI . ir.glc l isl 011,1 ,eI"er re<1 to at 
,·"d, i"~\ 'u ",e .. 1 utr ly It)· ~1'I,rollri "ttr rcf,-'tC.1C'O ",,,,,\ oe, . 

I. \ 'nc,,,,m-uol ,,, anl1' l;lier dc.iO'c.o, d«lrie wavc \i lk .... ",,,I 
"ae""",-,,,I>\> " .. :illalo ... ~re lice, ...... hI' W""em 1;1",,1 •• .., Co''' I''' ''Y. 
1,,1.' .. " ",I ... r n il [J,,;I (!<I ~1',I"" l .otto,," l'nl'-'fllQwn()d " r OOtltr"Jl ()d I, y 
'\ ,ncr;cn" Tel"l'ho"e "nd Tde~.,.., ph Cnmllll" Y. n. W(J!Itc.u Eleclr;c 
C""'P"")·. Inc_, n"d 3try '" ull ct l, e. lJ ,~t ~~1 Rtnte. palcnt.o w;lh 
'""' ...... ) 1 \" wbid, \\'C:ll ~ rn 1':1""" ;0 C')"II''''' Y. 1'1<'" hM Iho ,;j;ht I." 
1I, ,, ,,t n lic"".e. 8010h for ,,"Ii la lio" in . ... ~"rt.h. '"'·<:stigati"" . 
","".",c,ue"l. I,,"I; "~. i .. <lr .. el i" ". "",I ,tcvcl o}p'nctlt ,,"o.1t. ill pn," 
"", I APJ.lied ~~;ellce . ;"d,,'I ;,,~ .. "~;,,, .•. ,;,,I.( "", I ,ndn . ".ia l tid d •. 

~. l'ale,, ' 1,871,886. : . I'ntellt 1,'}H,315. 
~. I'nletlt;),::') I.'}It . 1:' 1'"lcnt 1,967,IR~. 
I. I'al . n! "ppti"'" r.,, _ 9. 1" ,le '" ::. 173,127. 
5. l'nl e uI 1,9(/1.3.]3. HI. l'''tenI2.:I(,1',6R1. 
6. I ',,'e nt 1.901.3.\-1 . I I . I'hlent 2.009.01l. 

12. I.icewwd "",Ier .. 11 l"' lu,, '" .... 01 I""~nt npl'lI""I;" "" uf lIr. 
G. W. l'i~, ... > 1",,",i";" 1<: 10 I.;"""·d ..,., rrlc .. ,, )·~, .. I~", ... t t),,,; , ........ "'i,, ' '''1 
d rcu i ... 

IV 

13. 1'''1''''12,06\1 .... :11 _ H. l > .. ~ .. t 1 .\l IJ.:sij~. 
15. !.ioo"""! u!ldcr """igIl>. J"" ...... I& .. <I JNOtcnt " 1>I,lication. IIf 

1') lgc, l" n , (;"r", .. <1."" •• ·" ~nd (; r; ..... . includ,n g P l l l:" lo! "08. 
~, 1 8S, 11I'" .2,302,690 
2,201,1 6f, 2,33I.J I : 
~.20 1 . 1 67 

16. Pulenl 2.376.l~ ·'-
17. 1\, IClttlt 1.713.1 1(. ,,,,d 1.7 \1 . ~7;' . 
In. I'Aleut l,nl,~·I ~ . 
19. Pute" t 1,967,181. 
20, " "teo t 2,012"197. 
11 I'nten t 2.01 2,291. 
~2. ['" tQu t 1.99'.8(09 . 
23. l'", ~" t 1.7qO.l~:l and ,,' .I, ~, \""" .. , .• . "" vo:,i,,~ '·!."I.i~A I ,I; • . 

d ,urll" <!evkl'l nnll c;re" its wit h w ,;"h :.aid d 6YIC<Ja ,un )' I", ",,,,,I. 
,,"-ncd lo y II, e G~n~,a l El,"", ;c C:ornp""! .. It ondo, " ' \oklo ;1 " ' '') 
~ "'''I t licenSCoi. 

~ I . I'" lcn t 2.17:\,.126. 
~ 5. I ~.t ~n l ~.298,117 _ 
26. ]>" ,,,,,1 2.362.503. 
~7. I ~tlc"t ~,OZ9,35;:. 

;)8 . 
~9. "'. 

Pul .. " , 2.JH.7 1 ~. 
PnlenI 2.025.7'/ t •. 
' 'to I'',,1 2.3H .~ I ~_ 



 

INDUSTRIA L INSTRUMENTS 

STROBOSCOPES 
During the war, we have deyeloped a light 

source, similar to those used for stroboscopic 
work, bu t designed specifically for high-speed, 
single-fl ash photography. This instrument, the 
TYPE 1530-A Microflash , has a fl ash duration of 
only 1 or 2 millionths of a second, yet the il­
lumination produced is sufliciently intense to 
yield satisfactory photographs on commercially 
available film. lL has found wide application in 
testing ammunition as well as in mechanical 
fields. (See page 2. ) 

VIBRATION METERS 
Since the publication of the first edition of 

Catalog K in 1939. two vibration-measuri ng 
instruments have been cataloged, the TYI' l'; 

761-A Vibrat ion Nlet.cr and the Typl~ 762-13 

50·A 
SO.AG2 

Price 

' Iarine. . $100.00 
2·Gnllg. Tn'", 50-'\ Vllr'''c 

Assembly. 225.00 
50-AG3 3·Gang. TYPE 50-A Voriac 

Assembly. 
50·B Vnriac. 

335.00 
1 00.00 

50-BG2 2·G~ng. TYr~: :,O·B V:' ri"e 

50-BG3 

50-Pl 
6O-AM 
60·AU 
70 
'0 
90-B 

100-K 
100-l 
100_0 
loo_0G2 

l oo-0G3 

100-R 
100-RG2 

100·RG3 

200·B 
200·CM 
2oo·CMH 
200-CU 

Asscmbl)' . 
3·Gang. TYI'~: 

Assem bly. 
Choke. 
Vnriue. 
Vuriac . 
Vur;acs 
V<Jrillcs 
VllTine. 
V.uine. 
Vnri lle. 
Vnriuc. 
2·Gang, T n ' t; 

,Wembly. 
3·Gan/:" , TYPE 

Assembly. 
"u rinc . 
2·GHI'I:, Tyl'!': 

;\ s.'1cmbly. 
2-Gnng. Tyrt: 

Asselllbi )'. 
Vo rine. 
Voriac. 
VarillC. 
Varir.e . 

50·R Varj"c 
225.00 

335 .00 
7.50 

15.00 
13.00 

Di$c{mli" "cd 
Disc",,1 i''''td 
Discon/ i f! "cd 

Rep/Cleed by T n'lo; ·IOO·Q 
Rep/flud by '1' ,' 1' .: -IOO·/? 

40.00 
100-Q Va riac 

100-0 Variac 

100· B Vari,,,; 

85.00 

130.00 
40.00 

85 .00 

130.00 
10.00 
17.50 
21.50 
14.50 

Vibration A nal yzer. These instruments measure 
solid-borne vibrations in the s~ne way that the 
sound-level meter and sollnd analyzer measure 
air-borne vibrations. (Sec pages 4 to 7.) A vibra­
tion pickup is also available for lise wi th t he 
sound-level meter (see page 6). 

VARIACS 
TYPES 70. 80 and 90 Variacs have been dis­

continued; TYPES J OO-K and 100-L have been 
superseded by TYPES 100-Q and 100-H., 
I'CSpecl ively; and a IICW 5 kya model , TYPE 50, 
1u1(1 a IIOO-cycle model, TYPE 60, have become 
available (see Pl f;cs 8 through [0). 

Industrial insLruments cUITen tly availa.ble 
and those discontinued arc listed in the table 
below: 

Name I',ite 

200·CUG2 2·Gllng. TnI': :!OO-CU VlltifiC 
Asscmul y. S 36.50 

200·CUG3 3·G",,/:, '1'\'1'1': 200·CU Vari .. e 
Aucmhly . 

200-CUH V ... riae. 
56.00 
18.50 

200·CUHG2 2-G'mg. T n'.: 2oo·CU I Variac 
Assem b!)' . 44.50 

200·CUHG3 3-Gang. Tin: :!OO-CUl l V .. r;ne 

6S!1 .M 
631 ·8 
631 ·Pl 
648_A 
648·Pl 
715_AE 
715_AM 
759-8 

759·PS!1 
759·P35 
759·P36 
759-P50 
760.A 

761_A 

762·8 

1 S!61.A 

1530_A 
1530·P1 

Asscmuly. 
Po,n:r Stroooscopc. 
Slrobolue 
i"l eplacc, l]enl Slrooolron . 
Strohulux. 

68.00 
B"il//Q Order 

95.00 
4.50 

150.00 
1 5.00 

250.00 
225 .00 
195.00 

Ileplnecme" t Lamp 
Direct·Current Amplilier 
))i rect-Current .t\ mplificr. 
Sound-Le"el Mcter 
Heplace"'ent b.'Uer)· for aoove 
Tri pod and Extension Cubic 
Vibration Pickup. 
Control l3ux . 

3.50 
11 .50 
32.50 
30.00 

A-C Power SU llply 
Sound AnalFer . 

IIcplaud by 1261_A 
260.00 

ilcllincement b., Ucr)· for abo"e 
Vibr ... tion "Icler. 
I\eplacement baUer)· for abo"e 
Viuration Analyzer 

7.10 
260.00 

3.50 
275.00 

H,mlnce"lenl batlery fo r aoo,'C 7.10 
A-C Power SUPt)I )' for TyI'I': 

759-13 Sound-Level i\leter Set I'. 63 
i\I ierollash 525.00· 
ilclll"eemcnl Flash I.amp . 15.00· 

1 



 

STROBOSCOPES GENERAL 

TYPE 1530-A MICROFLASH 

USES; The i'Vlicroflasb is a light source for single­
flash photography. lL provides a high-intensity 
light flush whose duration is approximately 
2 mill ionths of a second. Consequently, it is 
capable of arresting extremel y rapid motion. 
Conventional camel'<. equipment is quite satis­
factory for usc with the 1\'1 icrollash. 

Photographs of bodies mo,"ing at extremely 
high speeds arc possible with the iVlicroflash, 
and it. finds many applications in engineering 
and the physical sciences, particularly in such 
fjclds as ball istics, hydraulics. kinematics, and 
industrial chemistry. 

2 

Tile iIIicroOosh was used liS o.light~O\1 rce in taking 
lhis photogr(lph or n projectile in night. 

DESCRIPTION: The clemCII Ls of the _\ licroflash 
arc a power suppl y, a gas-filled lamp, and a 
trigger circuit.. The high-voltage transformer 
and rectifier. operating from the a-c power line, 
charge a condense .. across the lamp terminals. 
An electrica l impulse, which may be derived in 
any one of several ways from t he phenomenon 
to be photographed, ionizes t be gas in the lamp, 
and the energy stored in the condenser is dis­
sipated in a discharge th rough the lamp, pro­
ducing a short brilliant flash. A minimum of 10 
seconds is required between flasbes for the con­
denser to become fu ll y charged. 

The trigger circuit includes an amplifier, so 
that t he flash can be tripped with a conven­
Lional crysta I microphone, if desired. The flash 
can also be triggered by a make or break 
contact. 

FEATURES: The outstanding feature of the 
i\'l icroflash is its high in tensity and very shor t 
flash. During the Uash. an object moving at 
1000 feet per second would be displaced only 
one or two hundredths of an inch. Conse­
quently, sharp records can be obtained of 
bullets and other projectiles in flight. 



 

RADIO CO. STROBOSCOPES 

SPECIFICATIONS 

Dura tion of Flu h: Appro:<ima tch 2 ,uicros«:onds. 

T emperalult and Humidity Effects: T emperature und humidity Variations 
(32 to 1000 F , 0 to 95 % R.H .) have no lmpreciabJe eITect upon the 
opcrat iou of tbe ins trument. 

Power Supply: 105 to 125, 210 to 250 volts, 50 to 60 crcle5. 

Power Input: 70 wnlts. 

Tubes: 
I - ST4 (RCA) i - FG-17 (GE) 
1- 2V3G(RCA) 1 - 6AC7 (1852) HeA 

Oue 1530·1' 1 (Genera l Radio) 

Acctuoril!ls Supplied: l\I icrophone with cablc; tripod; a ll tubes; spare 
pilot lamp~ and fusC!l ; 2 spare flash lamps T YPE I S30·PI: plug for con· 
nection to CQntactor- trip jnek. 

M ounting: T he \"lo wer suppl y and t rigger circui ts [ore assembled in one 
meta l case, the lamp iu another. The two cases lock together for t rans­
porta lion, comple tely protecting the lamp and oon trol8 . 

Dimensions: 24- J,.i x 13M x 11%' incl,C:iI. overlill 

Net Weishtl 72 pounds. 

(RighI) View of t be i\licronash assembled for t ranspor tation. "~ __ ~ ______ ____ -.J 

Type Code Word Price 

1530·A 1 MicroRuh··· ·······, · ·· · ····· · ·· · ·······1 
1530-P1 Rep ltlcement Flu h Ltlmp , ........ • .. .. .... • 

TAl'f V 
TO/'l' IC 

5525.00 · 
15.00· 

'1'1"3 curr~nt Fooernl LOU on ,l'bOIO","~phic equ ipment. 
PATENT NOTJCK See ""teo 15. 2J, p!lJ,:e iv. 

TYPE 621 POWER STROBOSCOPE 
The TyPE 621 . Power St.roboscope supplics 

even great.er light. intensity per flash than does 
the TyPE 648-A Strobolux and is capablc of 
being flashed at much higher speeds. It is par­
ticularly designed as a light source for the Typ!:: 
651-A Hecordcr. Wi th this combination, motion 
pictures can be taken at. speeds up t.o 1500 ex­
posures per second, penn it.t.ing the st.udy of 
higlHpced transient. or non-repet.itive motion. 
turbulence and cavitation in fluid flow, and 
other industri al and research problems. 

When the Power Stroboscope is used in ultra­
high-speed photography. the flashing ralC is 
commonl y controlled by a commutator on the 
camera. In this way the individual exposures 
are accurately framed for projection at normal 
speeds. 

When stroboscopic lighting of high intensity 
at a high flashing rate is desired , considerable 
power is required, since the power that must be 
supplied to the light is directly proportional to 
the desired intensity, as well as to the frequency 
of flashing. Thus. al though the TYPE 648-A 
Strobolux fu rnishes a ligbt intensity adequate 
for illuminatillg small arcas or for single-flash 
photography, the maximum useful flashing rate 
is limited by the power supply to about 100 per 
second. For applications involving vcry high 

flashing rates or for taking high-speed motion 
pictures, a stroboscope of considerable power 
capacity is required. 

T he powcr stroOOSCOPll is buil t to order only. 
I>rice~ urI req.!est. 

1' ,\ 'n :NT NOTICE. See Note. 15. 23. page iv . 
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VIBRATION METER GENERAL 

TYPE 761·A VIBRATION METER 

USES: With the TYI'I:: 761-A Vibration l\l c tcr 
mcaSllrcmcnts of the vihra tory characteristics 
ofmncb incs and structu res ca n be made quickly 
and casily. The exce llent. low-frequency re­
sponse of this instrument makes possibk the 
measuremen ts of vibrations at freq uencies as 
low as two cycles per second. This permi ts Ihe 
sludy of the operation of belt drives and of the 
effectiveness of mountings designed to reduce 
vibrat ions in adjaccilt. s tructll rcs. 

For the manufactu rer of machinery and 
equ ipment, t he TVPE 761-A Vibration MeIer 
is extremely useful in researc h, design, and 
prod uct ion testi ng. I'l'l uintcllancc engineers .... "ill 
fiud the inSlrument useful fo r check ing the 
operating condi tion of bcari n{!s, gear trains, and 
oli ler mechanisms. With this instrument. ex­
cessive vibra tions due to improper adjustment 
or design a nd to structura l resonances may be 
loca ted and measured. 

When an a nalysis of Ihe freq l:cllcy spectrum 
of thr yiiJratioli is de.,dr{'d , 11i(' T YPE 762-B 

4 

Vibralion Anal yze r (:;('·0 pag-c i ) should he used, 
ill conjll11ct ioll wilh the vibration meIer. 
DESCRIPTION: T he TYI'E 761 -A Vibration 
.1\-1 clcr consis ts essentiall y of a vibration pickup, 
an adjustable atlenua tor, an amplifier, and a 
d irec t·rcading ind icating me ter. The pickup is 
of t he inertia-opera ted crystal type which de­
livers a vol tage proportional to the acceleration 
of the vibra tor~' motiOll. l\ n intC'graling neL­
work con verts this output, when desired , to a 
voltage proporti onal to velocity or d isplace­
IlH; n l. The type of response i::; selected by push­
btl 1I.011 swi tehes. Th us the acccJcrllt ion , "eloci ty, 
and displacement of a vibrating body illay be 
mca,>ured independently. 

Calibrat iolls are made in tcrms of r-m-s 
values. Tltt, basie uni ts ill which the instrument 
is cali bmtcd , inches ancl seconds, arc the 
simpl('s t and leasL cOI,rusing of tl,osc commonly 
used. Accelera tion is rcad directly in terms of 
inches pc r second per second, veloci t y ill micro­
inches per second, and displacement in micro-



 

RADIO CO. 

inches. Calibrations are made on a motor­
driven precision vibrator, which produces essen­
tially sinusoidal vibrations. 
FEATURES: Like the sound-level meter and 
sound allal yzer this new vibration meter is 
small , portable, self-contained, and extremely 
sim ple in operation. The instrument reads di­
rectly thc absolutc value of the quantity under 
measurement so that 110 reference to calibration 
figu res is necessary. 

The incl usion of th ree response character­
istics- namely, acceleration, velocity, and dis­
placement- and the extension of the range 
down to 2 cycles per second wi th substantia ll y 
lI at response characteristics provide a degree of 
fl ex ibility hi therto unapproached in commer­
ciall y ava ilable vibration-measuring apparatus. 
( Righi) Ovt!r·all frCQ uene~' ehnraeler is liC$ of the vibrnlion 

meter. iucluding tl,e vihfll lion pickup. 

! 
! 

VIBRA TION MET ER 

SPECIFICATIONS 
RANG ES: 
Vibratio n Displ lceml!nt: C"l ibrated direc t ly in r·m·s micro­
i n che~ frOll1 16 micro-inches to 30 inches. 
V ibrati on Velocity : Cul ibr.'l tcd d irec tly in r·m-S micro­
inc lles per ~econd frolll 160 micro- indieS I}f:r scooud to 300 
ind,,:s per second . 
V ibrati on A ccl!le ration : Cali 1m, ted d irec tly in r-m-s inches 
per second pcr second from . 160 iuch f)Cr secoud per ~eeond 
to 3900 illch..,s per second per second. 

PICKUP UNIT: T he vibra tion piein>p is of the ine rtia­
IJptlratcd crys tul tyf)C. housed in a cas t a luminum con­
w iner . The mux im um vi ura lion accele ra tion which ca n be 
im pressed upon the picku p before non-linearity occurs i$ 
10 g or 391)0 iuchcs 'per second pcr second . Point and ball 
tips a mi "" IJ -inch (lxknsion rod !Ire supplied. 

RESPO N SE CHARACTERISTICS: 
A('c~ l ~ration Chtl rlcte risti c: T he ovcr-nll response of the 
vibra tion pickup UI" I vibra t ion mcte r for acce lera tion 
meaSurements follows a t heore tical curve of accelera t ion 
vs. frequene ~' within ± 10% from 4 to 500 c)'cles per 
second. lld" .. " cycles per secoud the seu,;it i"ity d rV l1S 
gradlwll), . so that a t 2 cycles per second it is dO WJl np­
proxi mately 25 % . 
V e locity Cha ract~r istic : The over-a l! response of the vi­
bn>tion pickup Dml "ibra tion m d er for vcloci ty meusure· 
lDen ls bclwc..,n 1600 I" icro- im;hes per second and 300 illches 
per secoml fono .. ~ a t h~o rct i c,,1 curV(l of veloci t y vs. fre_ 
q ueue), within ±10 % froUi 5 to 500 cydes pcr second. 
lIdow 5 cydes per second the sensi tivity dro Jl~ grad u"lIy , 
60 t hat at 2 e)ldes per second i t is down Dpproxima tdy 
40%. For velocity rneasure illenu. Uc low 1600 m iero- illehes 
per second the response is withi n ± 15 % from 20 t.o 500 
cycles !ler sec!)nd . li nd d rops otl' approxinlUtcly 25 % a t 10 
cydes per second. 
D i, placenu :nt Charl cte ristic , The oveNl1l re~ponse of the 
vibra lion pickup aud vibraliou metcr for d isplacement 
UH:a~u rc me"t.~ bc tween 160 micro- in c h c~ and 30 iudle. is 
f1 ut withiu ± 10 % from 10 to 500 cycies per second . Belo,,' 
5 C)'de~ per second lht se IL~ i th' i t)l drop.i vir. So tha t a t 
2 cydcs per second it is down IIpproxilllUlcly 50 %. F'o r 
m"USllrelllc lI ls below 160 micro- inches th.., respoll~e is flat 

761·A I V ibrati on Meter . 
Repla('l!m ent Battl!ry fo r Above . 
PATENT NOTIC K ~ Note I . paKe ;v 

wit hin ± 10 % to 20 cyeles per second a nd rlrops off ap­
prox imatel~' 25 % ntl0 cycles per se<-'{Iud. 

Hig her, Frequencies: Above 500 cycles the e rror increase.'! 
and lIIay p·oss.hly reach ± 30 % a t 1000 cyc!C8. This is 
cuu:)Cd ],)1 the d iffe rences in resp.onse of indiv idual pickups 
nenr resonance. 

Mdt r: The indicat ing meter has a scale which reads d i­
recti)' in th.., qua"t;ty being measured-r-m-s m icro- inches 
for di ~]ll ucClll c nt, r_m_s II ,i"ro·ine]'e$ per ~eeond for vclueit )' , 
lI ud r-m-s inches per second per second for nccelerntion. 

Attenuato rs: A 10-s tep atteUlintor is provided which 
changes the meter sell Ie calibra tion over a range of 30.000 
to 1. Additional Il lu l tiplie r,; are provided which indicate tbe 
correct uni ls of measurement and mul tipl ying fuclors fo r 
euch respon~e charac teristic. 

Calib rat ion: A c:l libra ting ci rcuit is pro"ided in the '0.­
strumcnt which. hy oollnectioll to any a-c power line, m akes 
i t possible to check the over-a ll ca libra t ion of the vibra tiou 
meter, ..,xeluding t he ,,;bra tioll pickup. A ~c v eu _ rootline 
connec tor cord is provided (or t his purpose. 

Tell!phonl!s: A jack is prm·idcd on the panel for plugging 
in a puir of head telephones in order to lis ten to the "i­
brut ions ooing llIea>lu rcd , ror connect ing tho TyI'y. 760-A 
Sou nd Anal)'zer, or for connect ing a cathode·TIlY oscillo_ 
grn ph. P racticu!! ), uny load im pcdunce eun be iOlpresscd 
acco.>Oj t his output telephone jack wi thout a!Teeling the 
read illg of the meter. 

Tubes: T hree 11\' 5-GT tuhe'! /l lltl one I D S-GT tube a rf! 
required . A complete set of tubes is supplied. 

Batteries: ..... sill!;le batler)' unit. llurl:ess type 6TA 60, wbicb 
supplies the Ilc ccs~ry pia Ie alld filament voltages, ia 
iucluded. 

(tlse: T he uni t is built into a shielded carr y i n~ case of 
a i rp lant!-l"gsn~e cl>IIs trllctiOIl. covered with dllrablt! black 
wnkrproof mate",,, I, and equipped with chromiulO-pla t.cd 
COfner$, clasps. etc. 

Dimensions: T he over-all dimellsious are approximately : 
(heigh t) \2 72 ,nehes x (Ien:; th) 13~ inches x (wid th) 9J.i 
inches. 

N~t Weight: Approximately 21 ponnds with battery. 

Code Word 

\'!fl ll !\ 

V[IIU SAD8"T 

Pri« 

$260.00 
3.50 
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ACCESSORIE S GENERAL 

VIBRATION MEASUREMENTS WITH THE SOUND-LEVEL METER 
By substituting a vibration pickup for the 

microphone, vibration measurements can be 
made with the TYPE 759-B Sound-Level ~l'Ietert 
provided t he frequencies of components to be 

measured are above about 20 cycles per second. 
For this purpose, the use of the vibration pick­
up and control oox described below is recom­
mended. 

VIBRATION PICKUP AND CONTROL BOX 
Tbe TYPE 759-P35 Pickup and TYPE 759-P36 

Control Box have been designed for use with 
the TYPE 759-B Sound-Level Meter. To make 
vibration measurements with the sound-level 
meter it is merely necessary to replace the 
microphone by tbe control box and pickup. 

Tbe TyPE 759-P35 Vibrat.ion Pickup is an 
inertia-operated crystal device which generates 
a voltage proportional to the acceleration of the 
vibrating body, By means of integrating net­
works in tbe control box, voltages proportional 
to velocity and displacement can also be de­
livered to tbe sound-level meter, The desired 
response is selected by means of a three-point 
,mitch on the control box. 

SPECIFICATIONS 
C.libr.tion, Tbe db ruding. nf the sound-level meter can 
0. cooverted ioto abaolut.e value. of displacement, velocity. 
or IIIcceleratioo by mun. of calibralioo figures supplied 
with each pickup and oontrol bo •. 

Ringe, The ran,e of me .. urement of the pkkup nnd wntrol 
box wben used ",ith thl! Tvrz 759-B Sound-Level i\'leter is 
IIpproximlt.el), a, foUo",,: 

Average Double Amplitude-IOO micro-iod.les (mini­
mum). 

Avera,e Velocity-lOOO micro-inche. per second (mini­
mum). Tbe upper limit of velocity and displacement 
meuuremenl4 ;. dependent on tbe frequency and is 
determined by the muimum sceeleration permissible 
before non_lincarity oceun (to g). 

Average Acceleration-IOOO miero_g to 10 g 
, - 32.2 fl ./lee. /lee. 

Frequency Chllacteristic: Tbe over-an respOose is approxi­
mately nat up to 1000 cycles. A typical response curve is 
,hown at the ri,bt. 

Mounting: Both oontrol box and pickup are housed in 
metal containln, fini.bed in black lacquer. The wntrol 
box plup into tbe SOund-level rneter. and the pickup in 
turn plut, ioto tbl control box. A flexible cable 7 feet long 
i,supplied. 

N,t Weight: Tv". 759-P35 Vibration Pickup, 8 ouncell 
(pi<:kup onl)') ; pi<:kup plu. cable and tip., 1 pOund; TYPB 
7S9-P36 Control Box, 1 pOund, 6 ounces. 

The vi bro tion pickup ulld OOlllrol box plug inlo the 
sO'lIld-Ic\'cl mClcr ill ,)i(,ce or lhe ",icrophone, os 

~hown hf're . 

il ,:P¥!ttt1111 
'Q '00 . 

I ! III!: II 
Ovcr-flil rrequcncy rcsponse charactcristic of the 
vibration pickup, control box, nud aound-lc\·eJ meter. 

159-P35 I Vibr,tinn Pickup ... . 
759-P36 Control Box ... .... . 

NOSEV I 
N.\:-INT 

532.50 
30.00 

A-C POWER SUPPLY FOR THE TYPE 759-B SOUND-LEVEL METER 
AND THE TYPE 761 -A VIBRATION METER 

The TYPE 7S9-PSO Power Supply formerly 
available has been discontinued and is slIper-
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scded by the T YPE 1261-A Power Suppl y 
described on poge 63. 



 
 

RADIO CO . VIBRATION ANALYZER 

TYPE 762·B VIBRATION ANAL YZER* 
USES: The TYPE 762-B Vibration Analyzer 
makes possible the analysis of vibration phe­
nomena having fundamental frequencies as low 
as 2.5 cycles per second. It. is intended primarily 
for use wit.h thn TYPE 761-A Vibration Meter 
but. can also be used with other pickup and 
amplifier combinations that provide sufiicient 
voltage to give useful deflections. It can also be 
used for general harmonic analysis of low audio­
and sub-audible-frequency voltages in the 
laboratory. 

The frequency range covered (2.5 cycles to 
750 cycles) includes practically all frequencies 
normally encountered in vibration studies, from 
the fundamental vibrat.ions of ships and other 

large structures to Lhe unbalance vibrations of 
high~speed centrifuges. 

DESCRIPTION: This analyzer is similar in all 
essential characteristics of performance, con~ 
struct.ion, operation, and appearance to the 
TYPE 760·A Sound Analyzer except that the 
frequency has been lowered by a factor of 10 
and provision has been made for operation with 
broad selectivity if desired. The latter arrange· 
ment is particularly useful in identifying com~ 
ponents in the two lowest frequency ranges (2.5 
to 25 cycles per second) and in making anal yses 
involving components that vary slightly about 
a mean frequency. 

SPECIFiCA TIONS 
Frequency Range: 2.5 to 750 cycles, covered in five ranges 
as follows: 2.5 to 7.5. 7.5 to 25, 25 to 75, 75 to 250. 250 to 750. 
Band Width: For the sharp selectivity position, t he relative 
attenuation is approximately 30% (3 db) at a freq uency 
differing by 1 % from that to which the analyzer is tuned. 
For the broad selectivity position , the attenuation is 30 % 
for a frequency difference of 5%. At onc octavc froro the 
peak. the re lativc Qttenuations are 98 % (35 db) and 90 % 
(20 db), respectively. 
Frequency Ca libratio n, The aceuracy of frequency calibm­
tion of the sharp selectivity network is ± 1;H;% or ± 1.!1i 
cyele.~, whichever is the IQrger, over the three highest 

r.:lDges (25 to 750 cycles) ; on the two lower ranges (2,5 to 
25 eydes). the accuracy is ±5% or ±0.2 cyde. whichever 
is the larger. The frequency as determined with the broad 
selectivity network. deviates on the (l;verage by IC>!s thll,ll 
::1;:2 % from that determined with the Bharp selectivity 
network. 
Frequency Response: The response of tbe sharp selectivity 
network is lIat within ± 2 db oyer the enli re range. At 
points where two ranges overlap, the seml,i tiv ity is the l ame 
on either raDge within ::1;: 1 db. The sensitivity of the broed 
selectivity network is the samCl as that of the ,harp le­
lectivity network to withiD ± 2 db. 

For Dther specifi(:ations see TYPE 760·A, described in Catalog K. 

TYPI! Code Word P,iu 

762_B 1 V ibration Analyzer ........... . ......... ··1 S275.00 

PA'n : NT NOTICE: s.,., Notes I . ~.I. ,Jag<) iv. 
·I'hoto/:raph Ih ows wrlier model. Ty .. " 767..11. . 
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VARIA C 

In these phutographs. 
the TYPE 50 Variac is 
shown somewhat smaller 
than its true size reluli,·c 
to tha t of lhe T\'PE JOO. 
The TYPE 50 is descri bed 
on the opposit e png-e. 

8 

G ENERA L 

TYPE 100 VARIAC 

T YPE L OO~ I< and TnE l OO- L VariuC5, de­
scribed in Catalog K (flfSl edi tion, 1939) ha ve 
been superseded by TYPE 100-Q and TYPE 

1 OO-H, respectivel y. The newer models ha ve the 
overvolLage feature, so that 135 volls output 
can be obtained {I'om 115 volts input. with the 
TYPE 100-Q, nnd 270 \'olls output for 2!lO volls 
input with the TY PE 100·B. A perforated case is 
provided on each model , to p r C\'CllL damage to 
the wind ing. As shown in the photograph at the 
lefl. terminals and connections arc plainly 
marked. Specifical ions are given in the table on 
the opposite page. 



 

 

RADIO C O . VARIAC 

TYPE 50 VARIAC 
A 5-kva model, TYPE 50 VARIAC, has be­

come available since the publication of Catalog 
K , first ed ition. Specifications for both lVi-volt 
and 230·Yolt models are given below. 

available in 2-gang and 3-gang assemblies as 
listed on page 1. In addition to its use in poly­
phase circuits, T YPE 50 VARIAC can be 
operated with two uni ts in parallel, if TYPE 

50-PI Choke is used. (See below.) Both T H E 100 and TYPE 50 VA IUACS are 

Typt 100·0 100·R SOMA 50-8 

Load Rnt iug (va). .... 2000 2000* 5000 7000· 

230 230 
iUllut Voltage . . ...... 115 ., 11 5 ., 

11 5 115 

Output Voltage (Zero to -). 
13~ 270 135 270 
ll !> 230 11 5 230 

Hated Current (Amps.) .. . . . . . . .. . .. 13 " 40 20' 

l\I (I;< imu ll) Current (A mps.) . 18 , 45 31 

No- Load [.Am (Wull8) 60 - . . .. 20 25 60 75 

Depth Behind Panel ( Inches) ... ... . 7 7 Hi Hi 

O ver-a ll Height ror Ta ble i'l-i ounting ... . .... 9 9 10 " 10" 

I\T (lximum Punel Thickness ( Inches). % % 1)1 1% 

Net Weigh t ( Lbs.). .... .... .. .. ... .... .... .. 307.( 29U 85 81 

Dri" ing Torque (Inch-Ounces). • SO- iO , +-- 25(}-SOO , 
Code Word . .... . . .. . .... a e.U\l" !lEAJI !) TQJ(E:-;' TO" AZ 

P rice . . ..... . $40.00 $40.00 $100.00 $100.00 

*1'0. t 15 vot t4 appli..d acrOll8 h ulf the winding. thc ratiug i. reduced to ono-half th .. vultle shown. 

I '" 
II h -, 

I .'" 
1 

PATENT NOT ICR. Soo Not~ 11. pago ;v. 

PARALLEL OPERATION 

The T\'PE 50-P I Choke is available for parallel opera tion of 
two T YPE 50 V AIU ACS, Connections for this choke are shown 
in t.he sketch, T he choke serves to equalize the currents from the 
two VA IU ACS and abo to limit. tbe flow of circulating currents. 
T he use of a choke with smaller sizes of VAIU ACS is not recom­
mended. because belter results can be obtained by using a single 
larger unil . 

Nel Weight 
Type DC3crip/irm in POUl!ds Code \Yord Price 

50-P1 1 ChOk<l ... .. ..... . 1 1M I'A'\ALLC It OK $7.50 
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VARIAC 

TYPE 60-A VARIAC 
400- 2600 CYCLES 

The need for a voltage control to be used Oll 

high-frequency power supplies ha.s resulted ill 
t.he developmen t of a 5.ampcre, light-weight 

SPECIFICA liONS 

Lotd Rating: 360 "0. 
Input Volt.!ge; 11 5 ,'olt-'!. 

Frequency: 400 to 2600 cycles pe r lIcoomL 

Output Voltage: 0 to 13';; vallo!, or 0 to 115 \'olts . 

load Current: 5 amperC8 , r(ll cel; 7.::; amperes ncar zero and 
lioe voltages. 

No-Load loss: 7 ,,"litis a~ ·100 C),dC8, 

Dimll!nsions; Over·oll height for loble mounting. 4~ inches; 
depth behind panel for pa nel mounting, 3 inches; o\'er'(l1I 
dillmeter or base, 534 in<:: hcs. 

Net Weight: T VI'E 60·A U. S pou nds,:1 ounces. T 'fl'p. 60. 
Ai\ l, 3~ poI/ nOli 

Type 

unit for operation at frequencies betwee n 400 
and 2600 c)'des per second . Similar in general 
appearance to t.be 60-cycle. 5-ampcre, TYPE 
200-Ci\T, this VARIAC has a number of new 
features: 

Greatly decreased weight (60·AU, 3 Ibs., 
2 07.5. versus 200·CU, 8 Ibs., ,1 ozs.), accom· 
plished by the use of a cast aluminum base, a 
hollow shaft, and a much smal ler core made 
possible by the higher f requeney and by the 
use of a "scroll" construction. 

General Radio's new Unit Brush, requiring 
no tools for brnsh change, and , in cooperation 
with a rigid radiator structure, preventing con­
tact between brush holder and winding, a fre­
quent cause of burnout. in the past. 

Combination solder and screw terminals for 
grea lcr convenience in wiring. 

Elimination of the brush " pigtai1. " 
A single screw adjustment for shaft reversal 

when changing from panel to table mounting 
or vicc versa. 

Fully insulated hollow steel shaft with no 
set screws bearing on bakelite. 

Bcaring' adequate for motor·drivcn applica· 
tions. Like other VARIACS, TYPES 60-A U and 
60.AM are applicable to either adjustable load 
voliaees or to line volt.fl ge rcgulfltion. 

TYPE 60-AU VA IUAC 

Code Word Price 

60-AU 
60-AM 1 VARIAC (uneated model) ........... ............. ... ····1 

VARIAC (cased model) .................. . .•...... . ... . . 
II I(OOT 

8 8 '00 
513.00 
515.00 

VorillC3 nrc mllnufacturcd Qlld sold u.nder U. S. Paten t 2,009,013. 
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RESISTORS, CAPACITORS AND INDUCTORS 

A number of items listed in these sections of Catalog K have been discontinued. See price 
lists below for current listings. 

RESISTORS 
Note that resistance values for rheostat potentiometers have been changed to give a 1-2-5 

distribution in each decade. (See page 12.) 

Type Name 

106-G, J, K, L Standard iuductance. 
106·M Sta ndard Inductance. 
107.J ,K, L* Variuble lnductor. 
107.M, N" Variable I nductor . 
154.A Voltage OJ,-ider . 
214·A Hhooslnt·PotcutioUlcter 

219·K 
2f 9-L 
219·M 
219.N 
2 .. 
247 
249·H 
249-T 
301·A 

301-A 

page 12) 
Decade Condenser. 
Dec.'1dc Conde user 
Decade COndenser . 
De<:udc Condenser . 
Variable Air Condenser 
Variable Air Condenser 
Attenuation &x 
Attenua tion Box . 
Hhcostat-Potentiomelcr 

10, 20. 50. 100, 200, 
1000,2000, SOOOQ) 

Rheosta t-Potcntiometcr 
000; 20.000Q). 

314.A Hheostat-Potentioweter 
329-J Attenuation Box .. 
333-A Rheosta t-Potentiometer 
334 Variable Ai r Condenser 
335 Variable Air Condenser 
368·A Varillble Air Condenser. 
368·B Variable Air Condenser. 
368-( VariabJe Air Condenser. 
371-A Rheostat-Potentiometer 
371 ·T Rheostat-Potentiometer 
380-F Decade Condenser Unit 
380.L, N Decade Condenser Unit 
380·M Decade Condenser Uni t 
380·P3 Switch ... 
410·A Rheostat-Potentiometer 
433-A HlJeostat-Poumtiownler 
449·A Adjustable AUeuuulor . 
471 . A Rheostat-Potentiometer 
500-A, B,C, D, 

E, F, G, H, JResislor 
50S-A, 8, E, 

F, G Condenser 
505-K Condenser 
505·L Condenser 
505.M Condenser 
505·R Condenser 
505_ T Condenser 
505_U Condenser 
505·X Condenser . 
509.F, G, K, L Standard Condenser . 
509-M Standard Condenser . 
509·R Standard Condenser. 
509-T Standard Condenser. 
509·U Standard Condenser . 
509-X Standard Condenser . 
509-Y Standard Condenser. 

·SeD !)Ilia 12 for now spocifiC(ltiolUl. 

Price 

$25 .00 
30,00 
35.00 
40.00 

Discontinued 
(,~ 

2.00 
90.00 

DisconfinuM 
45.00 

Disconlinrud 
Ducon/inued 
Discontinued 

(5, 
400, 

(10,-

120.00 
100.00 

1.00 

1.50 
4.00 

Duconlinued 
Ducolltinued 
Discontinued 
Disconlinued 

. 90 
1.00 
1.50 
4.00 
4,00 

58.00 
10.00 
12.00 

5,00 
Discontinued 
nillr.""ti,w"" 
Discontinued 

6.00 

2.00 

3. 50 
4,00 
4. 50 
5.50 
6.50 
7.50 

12.00 
20.00 
12.50 
15.00 
18.00 
22.00 
25.00 
32 .00 
48.00 

Type Name 

510.A, B, C, DDecade-Heshltance Unit 
510·E Deeade-Hcsi~tunee Unit 
510·F Decade-Resistance Unit 
5f O-G Decade-Resistance Uni t 
5f 0·P3 Switch . 
525-C, D, F, H, 

L Resistor. 
526.A, 8, ( , OMounted Rheostat Poten. 

tiometer . 
533·A Rheostat-Potentiometer 
539.A, ( , J , L, 

P, T, TA, X Variable Air Condenser 
539·8 Variable Air Condenser. 

Calibrution Curve. . 
Calib.ration Table. 

539-K Variable Air Condenser. 
568·0 Variable Air Coudenser. 
568·E Variable Air Condenser. 
568·K Variable Air Condenser. 
568·L Variable Air Condenser. 
602.0 Decade-Resistance Box. 
602·E Decade-Resistance Box 
602.F, G Deeade-Hesistanee Box . 
602·J Decade-Resistance Box. 
602·K Deeade-Resistanee Box. 
602·L Decade-Resistance Box . 
602·M Dl'CQde·Hesistanee Box. 
602·N Decude-Resistance Box. 
642·D Volume Control . . 
646·A Logarithmic Resistor 
653-MA, MB, 

MO, M( Volume Control .. 
654-A Decade Voltage Divider 
663.A, B, C, D, 

E, F, G Resistor... 

Price 

$ 8.50 
12.00 
14,00 
30.00 
5.00 

i)!.SCOlltimml 
Diuontinutd 

Discontinued 
23.00 

4,00 
3.50 

11.00 
4.50 
1.00 
4,50 
7.00 

25.00 
Discontinued 

35.00 
50.00 
45.00 
58.00 
70.00 
62.00 

Discontinued 
Diuonlinued 

Difconlinued 
85.00 

5.00 
668.A Compensated De<:9.d,,_R.,.i!lt. 

alice Unit. . .... 10.00 
668·B, ( Compensated Decode-Resist. 

ance Unit ...... . 12. 50 
669-A, R Compensated Slide·Wire 

Resistor .. Disconlinutd 
670-BW, FW Compensated Decode Resistor 

670·F 
722·0 

722.F 

722·FU 
722·M 

722·N 

739 
755·A 

Diuontinued 
CompCllSUted Decade Resistor 45,00 
Precision Condenser. . 110.00 
Worm Correction Data. 50.00 
Precision Condenser. . 85.00 
Worm Correction Data 35.00 
Precision Condenser. Discontinued 
Precision Condenser . 100.00 
Worm Correction Datu 35.00 
Precision Condenser . f 50,00 
Worm Correction Data. 35.00 
Quart? Insulation for any Tn·.: 

722 . 55.00 
Logarithmic Conden~cr 
Condenser ... 

Discontinued 
Discontinued 
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RESISTORS 

RHEOSTAT.POTENTIOMETERS 
(VOLTA GE DIV IDERS) 

Resistance val ues for rheostat.-potentiometers have been changed to give an approximately 
logarithmic distribution in each decade. The following models are now available. 

M(I.%imum M(l:timum 
T "" 

R . C UI3/.aIlU l,Uunl 

301_A 5 ' .9 • 301 -A '0 0.65 a 
301.A 20 4SO ro. 
301-A 50 280 ro. 
301 _A '00 200 m. 
301-A 200 '" roo 
301_A 500 " m. 
301-A 1000 65 m. 
301.A 2000 4S m. 
301-A 5000 28 ro. 

"301-A 10,000 17 roo 
"301.A 20,000 12 m. 

,o\ftl%imum Alaz imum 
T 'I" tsulance R . C I"rent 

214.A ,0 I.' 0 

214-A 20 '.7 • 214.A 50 4SO m. 
214-A '00 320 m. 
214-A 200 220 "" 214-A 500 '" m. 
214-A '000 '" m. 
214-A 2000 70 m. 
214-A 5000 45 "" 214-A 10,000 " ". 

°Sul)Plied with lineu·bllkellte Plo~li"" atrip. 

c.d, 
lI'rd , 
PALSY 

R£~IIT 

fl ll.;"i£W 

I\l P L£ 
nUllO 

REB1)S 
nt .... u. 
R""'£L 
REAOY 

nO.\fAN 

CURny 
CRUMB 

, 
RURAL 

I\AZOII. 

nAPI!) 

li l Y" 

E .,U'TY 
nO!lI~ 

£NACT 
SYRUP 
ROWel.. 

RUMOR 

M=imum Alcaimum 
,= T YP< R C e.,.IG~e ul'unf 

S1.00 · 314·A '000 " m. 
1.00 · 314-A 2000 65 m. 
1.00 · 314·A 5000 40 ro. 
1.00 
1.00 
1.00 
1.00 
1.00 

· 314-A 10,000 " ro. 
· 31 -4.A 20,000 " m. 
· 31 ..... A 50,000 13 m. 
· 314-A 100,000 , m. 

1.00 
1.00 
1.50 

T 
,ll(lzimum MClzimum 
R '/0 C 'I" ". ~ urrent 

1.50 371 .A 1000 120 ro. 
371 · A 2000 " m. 
371·A 5000 55 ro. 

'"' 
S2.00 

371·A 10,000 38 m. 
371·A 20,000 28 m. 

·371. A 50,000 " m. 
· 371·A 100,000 II W. 

2.00 
2.00 371·T 10,000 28 m. 
2.00 
2.00 AIC1l:imum ;\1(ll:imum 
2.00 T 'I" R ./ C t e'I,$CI~e urren 
2.00 
2.00 
2.00 
2.00 

*471.A 10,000 3S m. 
*471 ·A 20,000 25 m. 
· 471.A 50,000 IS ro. 
*471·A 100,000 " m. 
· 471 .A 200,000 , ro, 

TYPE 107 VARIABLE INDUCTOR 

II . 

DIVAN 

IlNEIoIY 
.EN,OY 

DI"ER 
E..~ROL 

DO:-;'AX 
oo:-;'OA 

c.d, 
II'rd • 

nllDAN 
l IEI'll' 

nOTon 
nowoy 

nV l.IlR 
SATY R 
SEPOY 

SVLLY 

Cod, 
I. d " E.= 
IIUMAN 
BRODE 
ER U PT 

E:!KI!Il 

"U 

$4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

p ' '"' 
$4.00 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

4.00 

p' '"' 
16.00 
6 .00 
6.00 
6.00 
6.00 

Some changes have been made in lhe design of TYPE 107 Variable Induclors, resulting in the 
following changes in electrical specificalions. All olher specificalions remain unchanged. 

T '" 107·j 
107·K 
107·L 
107·M 
107·1'1' 

Mutual 

''''' , IIC Clnee 

0-10.8 ~b 
0-110 ",h 
0-1.1 mb 
0-11 mb 
0-110 mh 

D·C 
R .~ ". . .. 

0.05 fI 
0.38 fI 

••• n 
32 n 

41' n 

TA.BLE r 
Ma:.:imum 

C. , run 

" • 6 • 
1.7 • 0.65 a 
0. 18 a 

&if· lnd,.e/ancc 

Type 

107.J 
107·K 
107·L 
107·M 
107·N 

& rier 

7- 50 ... h 
60-500 ... h 

0.6- 5 mh 
6- 50 mh 

60-500 mh 
PATI!:NT NOTICE- Sao Now 17. J)3te vi . 

12 

1.7- 12.5 ... h 
15- 125 ... h 

0.15- 1.25 mh 
1.5- 12.5 mh 
15- 125 mh 

MClzimulII 
Q. 

'" ", 
1,10 

'" 60 

Frequency lor 
M ' Q. (ll:,mtWI 

270 kc 
130 kc 
60 kc 
25 Ir.c 
15 kc 

Code Word 

IIAR!';M 

U ARry 

!fAlIny 
IIOT£L 
IIO"BR 

Natural 
p • requency 

3700 kc 
11 00 kc 
360 kc 
130 kc 
35 kc 

$35.00 
35.00 
35.00 
40.00 
40.00 



 

 

BRIDGES AND IMPEDANCE MEASURING EQ UIPMENT 

' I'wo radio-fl'cll llcncy impedance-measuring 
instrumcnts have been added since the pub1i~ 
cation of Catalog K , first edition. Collectively 
t.hey replace t he Tv!'!;: 5 16~C Radio~Frequency 
Bridge, but are capable of making measure­
ments over a considerably wider frequency 
range. 

The TYP E 916-C Badio-Frequency Bridge 
is primarily intended for the measuremen t of 
low impedance (series) circu its. J t reads directly 
in series resistance and directly in reactanCe at 
1 megacycle and hence is well suited for meaSUf­
ing anten na resistance and reactance. This 
bridge is described on page 14. 

T he TYPE 82 '1 ~A Twin-T Impedance Measur­
ing I\etwork is in tended fo r the mcaSlu'emcnt 
of high impedances, i.c., parallel circuits, and 
is described on page 16. 

The precision C<lpaciLancc bridge , TY PE 

Type Name ['ria 

293-A Ull iYcr.ml Bridge D"collli""ed 
293-P Accc><sories J);SCQl1lirmed 

516-( R.H.lio-Fre<\ucncy Bridge. Disconlirwed 
516-P Accessorie:> Disconlifu,ed 
544-8 jo,f cgohm Bridge (hattery °1)-

crated) $175.00 
544-8 i\ l cgohm Bridge (n-c operat~(!. 

100 and :;00 test volls) 235.00 
544-8 _'I cgohm Bridge (a-c o pera led. 

90 test vOlts) . Disco/l/i,we« 
544·P2 A-C Power Supply Discon/ilWed 
544-P3 B utter y Power Suppl y. 75.00 
544-P10 Battery Power Supply 15 .00 
561-( Vacuum-Tube Bridge 

Hep/aced by TI'I'E 561-D 
561-D Vacuum-Tu be Bridge 375.00 
578-A, B, C Shielded TransfonIlCrs 15,00 
578-AR, SR, 

CRt A T, 
BT, CT Shidded Tra\l~forruers Disconlinued 

610-A Halio Arm Box . f)iscQrlti"ued 

716-A, described in the first edition of Catalog 
K , has becn replaced b y a new model, TYPE 
7l6-B, capable of measuring dissipation factors 
up to 56% . (See page 18.) 

A new model of the vacuum-tube bridge, 
T YPE 561-D, replaccs the TYPE 561-C. P lug 
in sockets and a system of coaxial line con­
nectors make possible the measurement of all 
standard types of receiv ing tubes. (See page 24.) 

An additional capacitance Lest bridge, TY PE 
i40-BG, capable of measu ring grounded capac~ 
itors and well suited for power factor measure­
ments on power system bushings and insulators, 
is described on page 20. 

Two new simple, convenient, test bridges for 
capacitance and inductance, TYPE 1614·A and 
T YPE 1631-A, respectively, are described on 
pages 22 and 23. 

Type 

625-A 
625-Pl 
650-A 
667.A 
671·A 
707. A 
707-P 
716·A 
716·BR 

716-BM 

716-P2 
721.A 
740.8 
140_BG 
821 ·A 

916-A 
1614-A 
1631-A 

Nume Price 

Ihidge Discontinued 
Condenser Disconlinued 

1"' I)cdU nce Rridge $175.00 
T uduct.ancc Rridgc 325.00 
Schering Bridge DiseonlirlUed 
Cathode-Hay Null Detector Di~conlilU1td 

Accessories Discontinued 
Capacitance Bridge llepi(lced by T YPE i 16-13 
Capacitance Bridge (relay-

rack. llIounting) . 335.00 
Capacitance Bridge (cabinet 

mounting) 
Guard Circuit 
Coil Comparator 
Capndta ncc Test I3ridge 
Capacitance Test I3ridge 

360.00 
Di.~conlirUled 

Disconlirwed 
140.00 
160.00 

Twin_T lmped:lllce i\Iea~uring 

Circuit 
Radio-Frequency 13ridge . 
Capacitance 13ridge 
I nduclance Bridge 

340.00 
350.00 

90.00 
98.00 
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BRIDGES GEN ER A L 

TYPE 916-A RADIO-FREOUENCY BRIDGE 

USES: The TYPE 916-A Radio-Frequency 
Bridge is designed for impedance measurements 
at frequencies between 400 kc and 60 Me. It 
can be used to measure directly the reactance 
and resistance of antennas, transmission li nes, 
and circuit elements. Through the use of an 
external parallel condenser, parallel tuned 
circuits, higb resistances, and other high im­
pedances can be measured. 

14 

Schematic circuit diagr(lm of the Tvp.: 916-,\ 
Hntlio-F'requency Bridge. 

R, 

OET. 
GEN. 

Cp 

This instrument. is intended for measurmg 
low impedances and complements the TYPE 
821-A Twin-T, which is best suited for measur­
ing high impedances. 

DESCRIPTION: A new type of bridge circuit is 
used, which is shown schematically in the dia­
gram below. Measurements are made by a 
series-substitution method. The components of 
the unknown impedance are detcrmined from 
the cbange in settings of condensers CA and 
Cp • The unknown reac tance at 1 Mc is read 
directly in ohms from the dial of Cp , and the 
unknown resistance in ohms from the dial of CA.' 

In making measurements tbe bridge is first 
balanced by means of condensers Cp and CA 

wilh a short-circuit across the unknown tcrmi­
nals. The short is then removed, the unknown 
impedance connected, and tbe bridge re­
balanced. The resistance is then given by 

R% = RlJ (C"2 - CAl ) 
C.v 

and the reactance by 

X. ~ ~(dp, - dp,) 
where the subscripts 1 and 2 denote the dial 
readings for the initial and final balances, 
respectively. 
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T)'picnl measurements made with the 
TYPE 916.A Radio- Frequency Bridge. 
A/xn't . reactance and resistance of an 
antenna system. Righi, input reactance 
and resistance of 0 transmission line. The 
solid liuC:! show calculated values: the 

circles. measured values. 
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FEAT URES: This new bridge circuit with the 
lise of a substit.ution method of measurement 
makes it possible to read resistance in ohms, 
independent of frequency, directly from the 
scale of an air condenser. This and the fact that 
the dial of C" is calibrated in ohms reactance 
at 1 megacycle make t he bridge particularly 
easy to usc for antenna measurements. 

BRIDGES 

/ / 

, 
• 

1/ f\ 1/\ :1.\-
L' lL -

, 
L I,.!.!! o. • 

/' " . , 61.5 ... 

C • 71 .. 1 ..... ' 

1 • " 

I III 
• , " ~ .00 ~ , 

FR~OUtNCY IN "'. 

The resistive component is measured in terms 
of a fIXed resistor (Ro), a fixed condenser (eN), 
and a variable condenser (GA ). This important 
feature makes possible the high-frequency per­
formance of the bridge, because residual pa­
rameters can be made much smaller in a fixed 
resistor and a variable capaci lor than ina 
variahle resistor. 

SPECIFICA l iONS 

Frequency Rdnge: 400 kc to 60 I\lc. 
Reect"nce Range: 5000 tI at I Mc. Thi~ range ,"aries in_ 
vefllely a8 the frequency. and at otlier fn,<!uendes the dial 
rcading muft i be divided by the frequency in megacycles. 

R~i$"'nce Range: 0 to 1000 o. 
Accuracy: For reacl.,mce, ±2% ± ) n. 

For re$i$ttln~, ± I% ±O.l n. subjed to correction for 
residual parametel">!. At high frequencies the correction de­
pends upon the frequency and upon the magnitude of the 
unknown resistance component. At low frequencics tllc 
correction depends upon the frequency nnd upon the magni_ 
tude of the unknown reactance cOlDponcnt. Plots of both 
these corrections are given in the instruction book th~t is 
supplied with the bridge. 

Acces$ol ies Supplied: Two input tr~usformcrs. one co"cr­
ing tho range frOIll 400 kc to 3 Me. the other from 3 Mc 
to 60 Me; two leads of different lcn~th~ (for connecting the 
unknown impedance); two coaxial cables for connecting 
generator and <.It.ot.ector. 

Typt 

9 16.A Radio-Frequency BlidSe. 
I>ATENT NOTICE. See 1';01 ... 16.17. pa,c 'v. 

Accessories Required: A radio·frequeney gcnenolor "lid 
de tector lire rC(luir<..'<.l. The T"I'~~ 80;)·C SllIndard·Signal 
Geoet:ltor is a sati~factory generator, as urc the older Tny. 
605·B lind the T vl'"'" 68.\·A Modulated O~cillntor. A well 
shielded radio rC()(Ji"er covering the de~ired rre<lucnc~' range 
is rCOOIUlucndcu a~ the dctector. The coa~ia l cal.>le supplied 
for connection to lhe receiver is fitted w, th ~I)ade termi uuls 
at one end for connection 10 the reeci"er input terminals. 
For best results, II o\\"e,·er, it is reoom mentled t h~t the 
receiver be lined \\"ilh a '1'\"1'1': 7H·G Panel Plug ~nd thc 
cable with a '1'''''1; ;7·I.i\ 1 Cable Jack. TI,,!Sc COII;';al krrni· 
nals IIro dcscril.><.'<.l on page 66. 

Mounting: Airplanc·lugg1lge type ca80 with carrying 
bandies. Both input transformers arc mounted inside the 
case. Coaxial cables, leads, and instruction book are stored 
in the cover of the instrument when uot in US(l. 

Dirnenlionl: 17 x 13)1 x II Va inches, over·all. 

Nt:t Weight: 3S pOunds. 

Cod~ Word Priu 

I CIYIC S350.00 
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BRIDGES GENERAL 

TYPE 821-A TWIN-T IMPEDANCE MEASURING CIRCUIT 

USES: This instrument. is used for impedance 
measuremen ts at radio frequencies between 
0.'16 1'Ilc and 40 1'I1c. It is cali brated in capaci­
tance and c.onductancc and ca n be used to 
measure directly the capacitance and power 
factor of condensers, the inductance and Q of 
coils, tlte resonant ilnpcoancc of parallel tUlled 
circuits, a nd tlte magni tudes and phase angles of 
high resistances. T hrough the lise of an external 
fixed condenser, low resistances, ground ed !lll­

lennas, coaxial transm ission lines, and im­
pedance-match ing networks can be measured. 
II is particularly useful for measuring im­
pedances having small phase difl'crcnces from 
zero or 90°, such as d ielectric samples, low-loss 
condensers, high-Q coils, find r~f resistors. 

DESCRIPTION: The instrument uses a Paral~ 
lel~T null ci rcuit, as showu in sim plified fo rm 
in the schematic diagram. i\ leasurements are 
made by a parall el~substi llltion mClhod. An 
initial balance of the ci rcuit is obtained with 
thc unknown disconnectcd; the unknown im­
pedancc is thcn cOllllcctcd and the ci rcuit re~ 
balanced for a null. The componenls of the 
unknown impedance a re dctcrmined frolll the 
changes in selling of condensers CII and Ce;. 
The measurement is made in terms of the ad­
mittance components of the unknown, sus­
ceptance and conductance. 

16 

Tbe value of conductance is givcn by: 

G 'G'C"R nCG k' C .. =w C",=W.lC. 

and the d ial of Co is calibrated to be direct 
reading a t 1. 3, 10, and ;lO Me. For other fre­
quencies, dial reading is multipli('d by the rat io 
of th e squares of the worki ng and dircct~reading 
freQuencies. For the initial balance, the con­
ductance di al is set at zero. 

The setting of thc condcnser C/J determ ines 
the suscep tive balance. The condc nser d ial is 
cali brated in micromicrofa rads and is direct 
reading in capacitance. Condenser capacitance 

" , 

, u ... ~tlow ... 

.1----<l)---4'C--( )---1, ,., 
POWER SOUII:CE 

,-
• 
" , 
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can therefore be measured direct ly. For other 
types of unknown, it is generallv more con­
venient to use the susceptance, 

/3" = WA CB' 
Impedance components, reactance and re­
sistance, can, of course, be calculated from th e 
admi ttance components. 

T he Twin-Tis mounted in a shielded, air­
plane-luggage type case and is completely 
portable. TYPE 774 Coaxial Plugs and Jacks 
are used for the generator and detector lerrni­
nals. T he unknown connects directly to termi. 
nals on the panel. 

FEATU RES: The null method IIsed in measure­
ments wi th the Twio-T yields highly precise 
settings. T he circui t arrangemen t also con­
tributes to accuracy of measu rement at high 
frequencies by eliminating the effects of some 
of the residual capacitances that li mit high­
frequency performance in bridge circui lS. In 
particula r, no transformer is needed because 
the generator, the detec lor, thc unknown, and 
the two slandard condensers are brought to a 
common ground poi nt. Lead impedances arc 
minimized by a mechanical arrangement in 
which leads are shor t and direct. T he ci rcuit 
elemenls themsel vcs arc desi:;ncd to have low 
resid ua l irnpedanccs. Susceptance is mcaslrred 

BRIDGES 

Ca l .... ci tsmce :.nd oouduc tsUlcc of a TY PE 1l 9-A 
H-F C lloke;)Jj mc;asured on t he T win·T. 

in terms of an especiall y designed variablc air 
condenser, and conductance in terms or a vari­
able ai l' condenser and a fixed resistor of the 
663-t ypc, thus avoiding errors inherent in "ari -
3hl1' resistor'S a l Id /,.dr frcqllelleics. 

SPECIFICA TIONS 
Frequency Ran'3e: -160 ke to 40 Me. 
Capac:i tdnc:e Range : Thc dial of thc s tandard oonden.w:r i~ 
calibrated from 100 to 11 00 ~~r. and the ra llge o f cU I",ci· 
ta noo meas llrelUcntuy the I)(lmncl-subs titution " ,,, I hod is 
Ihcrdorc 0 to 1000 I'l'f. 
Susceptance Range: - 6000 I' '''ho to + 6000 I'mloo " t I I\I~. 
T he run~e ,,(lri('~ direct ly ['S the frcqll e " c~· . (l nd " I other 
frc;quencies th o.) d i"l reMling ",us t hc rllulti ll li",1 hy the 
frcqueue)' in " '(:).::I C)'<:I"$, 

Intcrio r "iew of t he T win·'r, showing 
oons lr Ol c t,onn l d"",'I. 

TYJlt 

821·A I Twin·T . 
1' ,\ '1'1-: 1'1 '1' NOTI CE. Soo ;\'O~ ~ . t7. pal<" h-. 

Conduel~nce Range: 
0- 1001'",h0 3 t I ,\Iel 
0- 300 p m ho ,, ' :I M e 
0-1000 I' lUl ,O " I Ie) I\ le Di r~...,l ti c;"I,ns 
0- 3000 ~ l lI ho a t 30 Mc 

~eLwccn thde di rc<: t.- re" tl ing rnnges the r''''gc o f t he COil ' 
,Iucwuce d in I "nr ie~ (I~ the !I<lunrc of thc frequcucy. 

Aeeu r~cy, ± 2 I'l' f ±O. I % for ca llnci tallce. For con­
ducta "ce. ± O. I % of fn ll ~e" le ±Z% of ne tl", 1 din l rcnding. 
At the higher frc(l' umcics, correc tions for residuul pa· 
ramcle rs IIllls t be " pp li ~d. (llld the correction da tu Are 
indud~d ill t he ins truction book, 
A ccessolilu Suppli ed: Coaxi ,,1 cu bl r.s for oon"et to ons to 
gencra to r and de lec to r. 
Accessories Required, A $ui tuble radio·frcqueney gene r­
" lo r a lld de tcctor :He I'(!{lui nld . T he T\'f' ~: 8O:>·C S tnndnrd­
Signa l Generato r is u sa tis fac to ry gencrato r. us llrc Ihe 
older T\'I'~' 60:,· 1} :,ud the T\'f'~: 68 I-A I\ lodulalcd O~ci ll a· 
to r. A well ~h iclded C(,dio recd"c r <''O ' 'ering Ihe J d ired fre­
q uency rauJ.:e i~ re< . .'o rn",emled fo r the detcctor. T he con~i ul 
cable su pplicd for CO" uCf lion to the rcc<: ive r is lint el wi th 
spade lermin fl lil fit one end for conncct ing to rhe receiver 
inpu t ter",ina l ~. For hCli t rellu! ts. however, it is rccom· 
meuded tllnt the rocci" c r be fi tted wil h " T n ' .: 77-1·G 
Pllncl Plug nnd l ite cuble wi th a ']'ypt: 774· 1\1 Ca ble Jack. 
These ooaxiul ler", i,, (l I$ ~ re described on page 66. 

M o unting: T he inst rument is mouutcd in A shielded. 
ai rpluue· lugguge t ype of case wilh c;:arrying ha nd le. 
D imensioM; I7U x I ~ ~ 9 M inches. o\'cr-a ll . 

Net Wei9ht; 26 "",,",1-

Priu 

$340.00 
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BRIDGES GENERAL 

TYPE 716-B CAPACITANCE BRIDGE 
USES: This direct-reading capacitance bridge 
can be used for a wide variety of capacitance 
and dissipation· factor measurements. Within 
its scope arc the determination of dielectric 
constant, loss factor, power factor, phase angle, 
and other dielectric propert ies of insulating ma­
terials, as well as t heir change with such factors 
as temperature and humidi ty. 

In the General Radio laboratories the TYPE 
716-B Capacitance Bridge is used for aU ca­
pacitance standardization measurements. In 
production, it is used for the testing and adjust­
ment of TYPE 505 Condensers and TYPE: 380 
Decade-Condenser Units. 

By add ing an external decade resistancc box, 
the bridge call he converted to a series- or 
parallel-resistance bridge. The latter is es­
pecially useful in measuring the resistance of 
electrolytes. 

DESCRIPTION; T he TYI'I~; 716-B Capacita nce 
Bridge is a modified Scheri ng bridge. direct 
reading in capacitance and in dissipation factor 
at 1000 cycles. 

18 

A wide capacitance range is obtai ned by pro­
viding four sets of ralio arms giving multipl ying 
factors from 1 to 1000 in decade steps. The 
standard condenser is a T YPE 722 Precision 
Condenser calibrated to rend directl y in total 
capacitance. The lero ('apacitance across the 
unk nown terminals is not greater than 1 JJ.u f . 
All capacitances to ground of the input trans­
former and ratio arms arc removed from the 
capacitancc arms by placing them in a shielded 
compartment insulated from the grounded 
panel and connected to the junction of the 
ratio arms. 

T his bridge differs from the older TYPE 7l6-A 
in that the dissipation-factor range has been 
extended to 56% . and a l\ IETHOD swi tch has 
been added. 

Dissipation factor is read directly in per cent 
from the setting of a TYPE 539 Condenser and 
a decade step condenser connected across the 
ftxed ratio arm. The 12-inch scale of the air 
condenser is approximately logarithmic, so that. 
wh ile having a maximum reading of 6% . its 



 

 

RADIO CO . . 

smallest division near zero is 0.01%. thus 
allowing the estima tion of 0.002%. The accu­
racy of the dissipation faclor reading over the 
wide capacitance range is made possible by 
adding capacitance across the lower-valued 
ratio arms, so that the product RC of all the 
ratio arms is the same. 

The selling of t he 1\'IETHOD switch de­
termines the ralio arm across which the dissi­
pation-factor condenser is connected, so that 

BRIDGES 

the dissipation-factor dial is direct reading for 
either direct or substitution measurements. 
FEATURES: Three highly desirable proper~ies 
are combined in this bridge: wide range,. hlg,h 
accuracy, and direct-reading dials. OperatIOn 18 

simple, and both terminals and controls are 
arranged for convenience and ftex ibility of 
operation. Because of these features, it can be 
used for practieally any type of capacitance 
measurement. 

SPECIFICA liONS 
Range,: Direct Reading-capacitance, 100 I"l'f to I Ji r; di8-
~,p~tion faet.or , 0.002% t.o 56% (0.00002 t.o 0.56 ell:pressed 
~s a ratio). 

Substitution Method--capaeitanee, 0.1 Jipf to 1O00 I'pf 
witb internul standard; t.o 1 I'f with external standards; 

di""ipution factor. 56% x.2:. wbere C' is tbe capacitance 
C. 

of tbe standard condenser and Cs th!lt of the unknown. 

Accuracy: Direct Reading-capacitance, ±0.2 % or ± 21'1'f 
X multiplier reuding (0.2% of full scale for each rauge) 
wben the di8~ipution factor of the unknown is ICSI! than 1 % ; 
dissipation factor ±0.0005 or ±2 % of dial reading, for 
values of D below 10 %. 

Substitution Method--capacitance ±0.2% or ±2 I"l"f; 
d issipatiou factor, ±0.00005 or ±2% for cllIlflge in dit\!li_ 
pa t ion factor observed. when the change is less than 6% . 

When thl' d igsipatinn factor of the uuknown exceeds the 
Limits given above, Hcldit ional errors occur in both capaci­
tance and disgipation-fnctor readings. Cnrreetiou8 are 
supplied, by Dleans of which the accuracy given abnve can 
be maintained over the entire range of ·the br idge. 

Ratio A rms: T he arm ac ross which the d issipation factor 
condenser ia normally connected has a resistance of 20.000 
ohms. The other arm has four va l ue~. 20,000 ohms. 2000 
ohms, 200 ohms. 20 ohms. providing the four multiplying 
facto,",!. 10, 100. 1000. Suitublc con<lenSCf3 are placed 
across these arms, 60 that the product RC is constant. 

A switch is provided for shirting the dissipation_fuetor 
condeosel1l to the o ther ratio urIU when the substitution 
mctood of m~asurcmcnt is used . so that the dissipalioD­
factor dial will read up-s~a le. 

Standards: Capacitance, TYPE 722 Prccision Condenser di­
[ect reading from 100 IJlJf to 1100 I-'I'f; di",;ipation factor. 
TYPE 539-T Condenser with semi-logarithmic scale and 
decade-step condenser calibrated dircc tly in dissipation 
(actor at I kc. 

S hie lding: Ratio arms, dissipation-factor condensers. ~nd 
shielded trausforruer are enclosed in an insulated shield. 
T be unknown termiual~ ure ~hielded so that the zero ca puei­
lance across them is not greater thun 1 1J1Jr. A Inetal dllst 
cover and tile aluminum pancl form a complete external 
s llield. 

Frequency Range: All calibratiun adjustments arO;! made at 
1 kc and the accuracy stutemeuts II bove hold for an oper_ 
aling frequency of 1 kc. Tbe bridge can be used. however, 
ut any frequency between 60 cycles and 10 kc. Dissipation­
factor readings must be corrected by multiplying tbe dial 
reading by the frequency in kilocycles. 

V ol tage: Voltage applied at the GENEHATOH Icrmin:) Js 
is step~d up by n I-t0-4 ratio shielded transfo rmer. A 
maximum of 50 volts CUll be applied to the transformer. If 

Type 

716-BR 
716-BM 

PATENT NOT(CE. 
I For Relay -Rack Mounting . 

Cabinet M o unted . . .. .. 
Soe Note 17. pa~ iv. 

desired, power can be applied to the bridge between the 
jUllctiollS of the pairs of resistance !lnd capa.cilance arms. 
With equal ratio arms, a maximuUl of 700 volts can be 
applied. 

M o unting: The bridge i ~ SlllJllIi"cI for mountirlg on a 19-inch 
relay rack or (or c!lbillct mOllnting. 

Accessori es Required: O~cillator and atllplilicr. TnE 603·A 
Osci lla tor and T VPE 9 1 :~ - B Bent- Frequency Osci llator (page 
28) arc satisfactory powcr sourc,~. TVPE 1231-A Amplifier 
and N ull D <1tector (puge 60) is recolUUlended for nse us the 
detector. l"or aural Ilull indications, WC>!lern Electric 
l 002_C Telephoncs can be used with the uUlplilier. 

For substitu tion measul'ellle ()(;;, a bal~tlcing coudcllser i. 
lleede<l . This may be either an air_dielectric Hlodel, Tn' s 
539-C. or a fixed mica condcnser of the T VPE 50S seriH. 

Accesso ries Suppli ed: One T YPE :n.I-NC Shielded Con­
ductor nud one TYI"; 27-1-NE Shielded Plug und Cable. 

Dim ensio ns: (Leng th) 19 x (height) H x (depth) 9 inches. 
over-all. 

N e t W eigh t: 41 .K pounds. re lay·rack lUodcl : 53};i p.ound~, 
cabinet model. 

A schematic circuit diagnllll of the Tn'}; 716-6 
Capacitance Uridgc. 

. . . . . . . . I 
. . .... 

Code Word 

BONUS 

BOSOM 

Priu 

$335,00 
360,00 
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BRIDGES GENERAL 

TYPE 740-BG CAPACITANCE TEST BRIDGE 
USES: T he Type HO-BG Capacitallce Tc~l 
Bridge is designed for measurements where it is 
desired to ground one side of the test spcei men. 
It mee ts the requi rem ents of the electric power 
industry for shop tests on insu lation, particu­
larly the measurement of the power factor of 
bush ings, insula tors, transformer insu lati on, 
and cablcs. It is also usefu l for measurements 
in the fleld , where the adjacent bus potentials 
are not greater than a few thousand volls. A 
bookle t describing these uses of the bridge will 
he sent Oil request. 

rvlanufacturcrs of electrical equipment will 
also find th is bridge useful for production tests 
of insu lati on. T ypical of such lests afC the 
mcasurcm Cllt of bushin gs and insu la tors, of 
shielded cables, and of winding-to-ground 
capacitances of t ransformers. 

In the comm unications industry there arc 
mally capaci tance measu rements that require 
one side of the unknow n to be grou nded , a mong 
them checking the capacitance of circui t ele­
ments to cha.-;sis in rad io receivers, and the lo­
cation of breaks in the inner conductors of 
coaxial cables. 

20 

DESCRIPTION: T he bridge is ~irnilar in ge neral 
design to the TYPE 740-B, bu t the circu it is so 
arranged that one of the llnknown terminals 
is grounded. 

FEATURES: 1n thc measurement of small ca­
pacitances, the grounded term inal elimi nates 
the disturbing cirec!s of moderate 60-cyclc 
fields , such as are usually ellcountered in labo­
ratories. For power-factor measurements all 
bush ings, the fact that the brid ,!!e operates at 
low voltage gives it a eonsidcrl'lbl c advantage 
in cost and size oyer high -\·oltage equipment. 
Comparat ive t.esls have proved thal the oper­
ating voltage has practicall y no el)'ect on the 
accuracy of the resu lts. 

This instrument is qui te usable in the 
presence of moderate elec trostatic fields such as 
might be encoun tered in laboratories wilh oyer­
head voltages of the order of a fe'" thou sand 
volt s. For measurements of bushings and insu­
lators in the neighborhood of high-tension bus 
struc tures or lines, however, the bridge cannot 
be used satisfactoril y unless sufficient ext ernal 
shieldin g of the bnsh inp:s is provided. 



 

 

RA D I O CO . BRI DGES 

SPECIFIC A TI O NS 

Capaci ta nc~ Ran'3~: 5 p .... r to 110 J,<f in six ranges. Capaci­
wuw values arc read directly from a logarithmic dial and 
multiplier switch. 

Ca paci tance A ccur-'tcy: Within ± 1 % over the oMin decade 
(l to 11) of the ctljl(lcitonce dial for <Ill multipliers except 
the 0.0001. If the zero capacitance of the bridge (approxi­
mately 12 I' .... f) is taken into consideration. au acclI racy of 
±l %or ± 2 l"J.l.f ea" be ohtained On this 0.0001 multiplier 
range. Below] 00 I'l'f the error gradually increases to ± 4 J.'Jif 
as zero is al)proachcd. 

Because LLtc seositivily is low a t h igh values of unknown 
capacitance. the bridge is uot recommended for accurate 
measurements above 10 I'f. 

Dissipat io n Factor Range: 0 to 50% in two ranges. D issi­
pstion fa ctor val ues arc read directly from an engraved 
5cule and lOultilllicr switch. 

Dissipation Fador Accuracy ; Within 1.5 % of full -scale 
read ing for all capacitance mulLipliers except 0.0001. On 
the 0.0001 eapucituncc multiplier measuremcnts to with iu 
1.5% of full-6 calc reml iug can be maintained, providcd the 
iuiti"l dissipation factor reading i~ tuken in to oons ideration, 
T he appro~illlate DC product of \.Ile initial balance is 60, 
where C is expressed ill ulicrowicrofnrads and D in per cent. 
These statements hold only o~'er the main decude of the 
eapncitance diul (I to I )). 

Tempera tu re and H umidi ty Effeds; Over the normal flInge 
of room conditions (65 0 fab renheit to 95· Fahrenbeit, 
o to 90 % relative humidity) the Ilccuraey of capacitance 
indication is oompletely independcnt of tcmperature and 
humidity. Under severe hutuidity cOlld itiollS, however, a 
small error in d iss ipation fa c tor reading w ay occur. Thc 
error due to this cause, however, will be less than t lle 
nominallimilil defined above, 
Voltage Applied 10 Unknown ; The volLage impressed 
across the bridge is approxiwatci)' 80 vo lts . and the portion 
of that ~'oltag" that i~ impressed across the unknown con­
denser can be obtained from the ratio of the unknowo 
capacitance to the standard capacitance. T he standard 
condenser has a capacitance of 0 .01 microfamd, so that, for 
sIIlall capacitances of the order of 1000 micromicrofarads 
or below, essentially 80 volts arc impre><sed aCrOSS the 
unknown tCfminals. whereas for large r capacita nces the 
,"olmgc across the unknown rapidly d ... crenscs with in­
crcasing capaci tance, 

Type 

740-BG I Capaci tance Test Bridge . 
PATENT NOTICE. Sec NoW! I. 17. Il~ge " '. 

• 
UN KNO WN 

• 
G 

BRIDGE 

ilI (lasuring bushings on a storage rack witll the 
']'YPf; 7<10-SG CO llacitllnce Test Bridge. 

Power Supply: 105 to 125 \'olt.~. 60 cycles. 

Po wer Input: 15 watts. 
Contro ls: CnpacitOnce dinl anrl m ult iplier, diss ipation fa ctor 
dial and multiplicr, sunsitivi ty contro l, aod power-sullply 
reversing switch, 

Acces$orie$ S upplied: A s ix-foot lille connector cord, spare 
fuses and pilot lamps. 

V acuum Tubes: One each types 6X5, 6J 7, 6E5 ore all 
supplied wilh the hridse. 
Mount ing ; Por table carrying casu of airplnnc-luggnge oon· 
struction . Curryillg case is lined with copper to insure 
freedom from clec troShllic pickup in the instrument. 
N et W eight: 20 pounds. 
Dimensions; (Length) 1 '~ Y2 x (width) l5 x (height) 9).i 
inches, ov,·r-all. induding co" er and handlll.> . 

Code Word 

. . . . . . . . . . . I 

AMPLIF IER. 

V- I 

+ 

Price 

$160.00 

VISUAL 
INDICATOR 

V-2 

o 

21 



 

 

BRIDGES 

USES: Designed for the rapid measurement of 
capacitors in industrial plants, the TYPE 614~A 
Capacitance Bridge finds applications in both 
production testing and in the laboratory. It. is 
suitable for acceptance tests by both the manu­
facturer and the user of the marry types of 
paper, mica, and electroly tic capacitors used in 
electrical equipment, and in the laboratory it is 
a handy means of making rapid checks on the 
condition of capacitor>; used in experimental 
circuits. 

DESCRIPTION: This bridge is portable and 
opera tes from self-contained batteries. The 
measuring frequency is J 000 cycles, supplied 
by an internal electro-mechanical oscillator. A 
pair of head telephones, inLernally aWwhed, 
are used in ind icating balance. When not in 
use, the phones are sLored in u compartmen t in 
the walnut cabinet. A removable hinged cover 
affords protect.ion for the instrument. and a 

GENERAL 

TYPE 1614-A 

CAPACITANCE BRIDGE 

carrying handle is provided. Operating \H­

strllctions are attached to lhe inside of the 
cover. 

The circuit is that of a conventional 4-arlll 
bridge, in wh ich the resistive component of the 
unknown is balanced by 'means of a variable 
resistor in series with the standard capacitor. 
Provision is made for introducing a polarizing 
voltage, from an external source, in measuring 
elect.rolytic capacitors. 

The capacitance of the unknown is indicated 
direct.ly by the selling, at balance, of a 6-inch 
dial with slow-motion drive. A separa le ~­
position switch provides multipl ying factu r ill 
steps of 100:1. The second balance control is a 
2% inch dial that reads directly in dissipation 
factor. 

FEATURES: Portability, case of operation, ami 
simplicity, combined with wide range and good 
accuracy are some of I he principle feaLmes of 
th is bridge. 

SPECIFICA liONS 
CapadUance: lIangc, 10 p'",r to 100 p.f in t.hree ~teps: 10 ",,,f 
to 10,000 ",,,,r; 0.01 "r to 1.0 ",f; nnd 1.0 fJf to 100 p.r. 

Acculacy: ± 2%, except on the lowest range, where, after 
the zero capacitance of 9 ",fis subtrllc1oed, the accurlle}' is 
±2"f +2% of the dial reading. 

Dial Calib,alion: Approximately logur itl .. uic (uniform 
fractional accuracy) ovcr two main decades. with a COIll­

p rCOlled lower decade wh ich is used only for measurements 
below 100 p.f. 

Di$$ip~tion F~ctol: n ange, 0 to , ~.~ % . Accuracy: On the 
lowest range, the error, expressed in percent di3ll illat ion 
fuctor, is ±(2% + 0.1 X dial reading); on the other two 
ranges, ± (0.2 % + 0.1 X dial reading). 

Frequency: The internal oscillator furnishes the necessary 
bridge power at a frequelU:Y of )000 cycles ± S%. 

Typt 

Power Supply: 6-volt dry baUery. Two Burgess F:!BI' 
unit,; connected in series arc recommended, nnd arc sup­
plied with the instruruent. Space for these is provideu in 
the cabinet. 

Accessories Supplied: Heud telephones and batteries. 

ACCI!$Solil!s Requiled: When a doe polarizing voltage is 
used, " 2 ",f blucking capacitor is rcquired. This condenser 
is not supplied. with the instrumeut, hut space for a Gencrul 
Electric TYI'~; 55X-629 is provided in the c"biuet. 

Mounting: Walnut cabinet witL removable hinged l·OV C r. 

Dimensions: 13Yt x 872 x 7 inches, overall. 

Net Weight: 13)4 pounds. 

Code Word Price 

1614-A 1 Capacitonce Bridge .. . .. ..•• . , . .• • . , . . • • ' . . , . . .. $90.00 
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RADIO CO . BRIDGES 

TYPE 1631 -A INDUCTANCE BRIDGE 

USES: This bridge, a companion instrument. to 
the T YPE 1614-A Capaci tance Bridge, is 
designed for the rapid measuremen t. of the in­
duc tance and storage factor (0) of inductors 
over a range of 100 ~h to 100 h. Less IJccuralc 
measurements can he made of inductors be­
tween 10 ,/.Ih and 100 ,/.Ih. It is sui tilblc for pro­
duction testing or for routine laboratorr use . 
J ron-core inductors can be measured at. an 
arbi trary value of imprcsscU a-C voltage which 
is substantiall y in excess of the " olue corre­
sponding to ini lia l permeability. 

DESCRIPTION: Like the TYPE 16VI-A Capac­
itance Bridge, t.his bridge is portable and 
operat.es from self-con tained batteries . The 

same Lype of oscillator and head telepbones a re 
used , and the bridge is housed in a similar 
cabinet. The circuit is that of the M axwell 
bridge, in which a fixed capacitor is used as the 
standard , and t he loss componen t is balanced 
by a variable resistor shunting the sta ndard. 

The inductonce of the unknown is indicated 
directly by the seLLing, at baliUlcc, of a 6-inch 
d ial with slow-motion d rive. A 3-position 
switch provides mliitipl ying factors in steps of 
100:1. The second balance control is a 2% inch 
dial ca libra ted dircctly in Q. 

FEATURES: See T"PE 161-1.-.-\ CapacitanO' 
Bridge (page 22). 

SPECIFICA liONS 

lnductan(:t : Ha nge. 10 ph lo ]00 h in :i 8IeJ)8, 10 I'h lo 
10 .00010'1.; 0. 1 It to Ii,; Ilod 1 h to 100 h , 

Accuracy: ±2.5 % of rlial rellding betwccli 100 ",h and 10 
h. Below 100 ph the error v .. ries inversely n~ t he magnitude 
of the unknown. Above 10 h the error iner .. aJ;Col to ± 10 % 
dial readiog 31100 h. 

Di.1 C.libr.Uon : Allproxilllal.eJy logarithmic: (uni form 

Type 

fraelio"a] IlCCUTU<lY ) o,'cr two maill dccadCl> . wilh Il OO Ul ­
pl"ffiS()d lower ,J .. >eudc which is used onl), for mea50remcDlI> 
below 100 ph . 

a: Hange. 1 to oJ a . ..... (:(;urlle)'. ± IO% of dial rcading for 
values of Q between 2 Ilml t o. f or higher values t he error 
inereasea progressh'cly to ± Ia% at a Q of 45. Fer 10"'er 
"alues. Ihe error inerc;u;e$ 10 ±20% at" Q or 1. 

Other 5pccificulion& arc ident ical with those for T v!' !:: 
16H .'\ Cfl l)'1cilanee Bridge. page 22. 

Code Word Price 

1631·A [ Inductance Bridge .. . ................ . . . . ....... 1 $98.00 



 

 

BRID G ES 

TYPE 561-0 VACUUM-TUBE BRIDGE 

T his bridge supersedes the older TYPE ;)61-C, 
wh ich was listed in the 1939 ed ition of Catalog 
K. The major change is in the arrangement of 
the lube control circui ts. An extremely fl ex ible 
system of making connections is pl'Ovidcd, 
which makes it possible to measure the Lube 
parameters referred Lo any pair of electrodes. 
Connections from the lube under test to Lite 
measu ring circuit arc made by means of COIl-

cen tric cables and jacks, connected to an eight­
t.erminal jack plate, mounted on Lhe panel. 
Sixteen concentric plugs a rc mounted on the 
panel, permitting a wide variety of intercon­
nections bcLwccn the jack plate, the measuring 
circuit, and external batteries. Eight adapter 
plug plates, each cmrying one of the standard 
ty pe Lube sockeLs, me J)['o\'ided, so thai any 
COlnnwrcial recei"illg tube can be measured , 

SPECIFICATIONS 
Range: Amplification factor 0.<) ; 0.001 to 10.000. 

Dyuamic ioleroal plale resistance ('1'); 50 ohms to 20 
megohms. 

Mutual conductance (s",); 0.02 to 20,000 rnicromhos. 
Under proper conditions, the above ranges can be ex­

ceeded. The various parameters can " Iso bc measured with 
rC!!!pect to v"rious clements, such as Mereen grids. de. Nega­
tive, a~ well as positive. values can be UleasurOO. 

A cc uracy: Within ±2% for resistances (II" switch posi­
tion) from 1000 to 1.000.000 oh",s. At lower aDd higher 
"nlues the (lceurucy decrcns(!s slightly. 

The (!xpression IJ. = rpm "' ill check to ± 2% when the 
quontities are a ll measured by the bridge, and when rp is 
between 1000 aUld 1,000,000 O]IIllS. 

Tube M ounting: Socket adoptel1lll.Te provided, as follows: 
4-prong, 5-prong, 6-prong, small i-prong, medium i-prong, 
octal, h)(:tal, miniatUT<) i -prong. and aCOrn ;,. and i-prong. 
TIlliS al! standard commerciul recei"ing tubes <'an be 
measured. In addition, a '"universal" "dapter, with eight 
soldering lugs, i~ provided so that unmounted tubes, or 
tubes with non-standard base;; , can be I))(!(l~ured conveu­
iently. The pane! jack plate and the adapters are made of 
low-loss yeUow bakelite, reducing to a minimulll the 
shunting cITed of dicledric losses on the dynamic resistance 
being measured. 

Type 

Acce$Sori cs Supplied: T wo TYPE 274-NC Shielded Cou­
<luctors for couuecting bridge to oscillator and detector, 
two grid-lead connectors, special connector. 

CUlient ~nd V oltage Ratings: The tube circuits ha"e large 
enough currcnt-<:arrying ca pacity and su!licicnt insulatiou 
so that low_p·ower trunSJllitting tubes muy be tesled in 
"ddition to recei"in,; tubes. l\laximum aUowable plate 
current is 150 ma and maximum plate voltage is 1500 volts. 

Electrode V o ltage Supply: Batteries o r suitable power 
supplies arc necessary for prO~'iding tile variOUl:l voltages 
required by tile tube under les t. 

Brid ge Source; A source of 1000 cycles is required. The 
TYPE 813-A Audio OsciU"tor or the TYPE 723-A Vacuum­
T ube Fork is suitable for this purpose. 

Null Indicato" An amplificr in conjunction with a s~n­
sitiye pair of head telephones is rccommcnded. 

M o unting; Tile instrument is mounled on a black crackle­
lacquered alumiuum panel and is furnished in " pol ished 
walnut cabinet. A wooden storage case 1$ provided for tbe 
plug plates and leads. 

Dime nsions: (Length) 18% x (width) 15M x (height) 11 
inches. 

Net Weig ht: 51 pounds. 
Code Word Price 

561·0 ) V acuum·Tube Bridge. . . . . . . . . . . . . . I BEICE S375.oo 
PATENT NOTICI·;. See Not.! 17. PHi<' vi. 
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STANDARD-SIGNAL GENERATORS 

The TvpJ.: 805-C Standard-Signal Generator, 
described on page 26, is a high-quali ty instru­
ment having a wide ronge of frequency, ou tput 
voltage and modulation level, and low r-f 
and a-f distortion. The con Lrols are a rranged 
for convenient and rapid opera tion, so that the 
generator is suitable for use both as a laboratory 
standard and as a pl'oduction testing dev ice. 

Additional signal generators a f C under de­
velopment, including both a-Ill and f-Ill models, 
that will collecti vely cover frequencies from 
16 kc to 1250 kc. These will be announced as 
soon as scheduJcs permit. 

OSCILLATORS 

The '!'VI'E 7l3-B 13eal-frequcnc)' Osc.illator 
has been replaced by TYPE 913-13. Smaller and 
having a somewhat smaller frequency range 

than its predecessor, t ltis now oscillator is 
characterized by a high degree of stability, low 
distorlion , and essentiall y constant ou Lput as 
the frequency is varied (page 28). 

For the ultra-high-frequcncy range, the 
TYPE 757-A Oscilla tor was announced in the 
second edition of Catalog K. This has now been 
replaced by Lhe TYPE 857-A, a small, compact 
unit, using the newly-developed butterfl y 
circuit (page 30). 
Typ~~ 723, a new tuning-fork oscillator, 

vacuum-tube-driven, is available in models for 
400 and 1000 cycles, with eil her batteries or an 
a-c power uni t (page 3 '~) . 

TYPE 869-A Pulse Generator is another war­
time instrumen t now generally ava ilable. This 
generator, when driven from an external audio­
frequency source, supplies pulses adjustable 
both in length and repetition rate (page 32). 

STANDARD-SIGNAL GENERATORS 

Typ' 

418-G 
605-B 
804-B, C 

512-B 
608-A 
613-B 
613-P1 
684-A 
100·A 

113-B 

123-A, B 
123-C, D 

Name Prke Type 

Dummy Antcnna Discontinued 80S-A, B 
Standard-Signal Generator. Discontinued 
Suuldanl-Signal Generator . Di$eonlinl<ed 80S-C 

OSCILLATORS 

Microphone Hummer $10.00 123_Pl 
Oscillator . . 260.00 123-P2 
Beat-Frequency Oscilla tor. DiKonlinued 157-A 
Power Supply . Di$conlinued 813-A 
l' l odulaled Oscillator Di,eonlinued 813-B 
Wide- Hange Bellt- Fre<lnene}· 857-A 

O.iCillator . 555.00 869-A 
Deat-Freq ueney Oscillator 913·A 

itcp/aced by Tn.!! 913-13 
Val:uum-T uoo Fork. 70.00 913-B 
Vacuum-T ube Fork . 90.00 

/Vame Prue 

Standnrd-Signal Generator 
Replaced by TrPE 80S-C 

Sto ndard-Signal Generator. $850.00 

Power Suppl)" . . 522.00 
1ll:Illnl:elUent BaUery 3.85 
U-II-F OlCillator Repta.:ed by Tn'!'!: 85i-A. 
Audio Oscilla tor 34.00 
Audio Oscilla tor 
U- I-I · F O~ci llator 

Pul~e Generator 
Re.1!rFre'lUCllCY Osci llator. 

Difeonlinutd 
250.00 
260.00 

Rep/oced by T nt: 913-D: 
HMt- Fr<Xlnency Os<:illator .. 260.00> 
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SIGNAL GENERATORS GENERA L 

(Illus tra tion shows earlier model. TYI'''; 305-B) 

TYPE 805-( STANDARD-SIGNAL GENERATOR 
USES: The TYPE 805-C Standard-Signal Gen­
erator is designed pri maril y as a precision labo­
ratory instrument for rapid and accurate testi ng 
of radio receivers. Because or its accuracy, wide 
frequency range, and high voltage output . it 
is an almost indispeusable instrument for labo­
ratories engaged in research and design on 
radio receivers and allied apparatus, while its 
speed and sim plicity of operation make it well 
adapted to production testing. 
DESCRIPTION: Functiona ll y this instrument 
consists of (I ) a carrier-frequency oscillator, 
(2) a tuned radio-frequency amplifier, (3) a re­
sistive output aUenuator and a voltmeter to 
read the oulpulJcvcl, (4) u moUulatingoscillator 
(400 cycles and 1000 cycles) with a voltmeter 
for reading percentage modulation , and (5) a 
well-regulated power su pply. 

The OS('illator and amplifier assemblies are 
virt ually iden tica l in construction, and the coil 
switching assemblies. as well as the t uning con­
densers, are ganged and driven from common 
panel controls. Seven coils covering the fre­
quency range from 16 kc to 50 Mc are carried 
on a selector eUsc in each assembly. An eighth 
coil position is also provided, so that an extra 
set of coils may be installed if desired. The 
discs are drivcn from a panel knob through a 
gear mechanism, which also brings into panel 
view a frequency ran ge identifica tion dial. As 
~acb coil is rotated into position, it is connected 
iota circuit through sil ver-overlaid contact 
blades, which finnly engage sil ver alloy brushes, 
mounted on t he tuning condenser. The contacts 

are mounted on polystyrene stri ps, iusuring 
both low capacitance and lo\v dielectric losses. 

The main tun ing condensers are exceptionally 
rugged, utilizing the cast frame type of con­
struction, with ball-bearing supports for the 
rotor. The plates arc sha ped to give a logarith­
mic variat ion of frequency with angular rota­
tion. The two condensers are driven through a 
set of gears, which also drive the direct-reading 
frequency dial. A gear-reduction vernier drive 
is provided, which permi ts an accuracy of 
setting of better than 0.01% for frequency in­
crements. Backlash in t he gear trains is kept 
to a minimum by automatic take~up springs. 

The modulation level is ind icated directly 
in per cent on a linear meter scale. Both tl.·OO­
cycle and lOOO-cycle internal modulation are 
available, continuously adjustahle rrom 0-1 00%. 
An external oscillator can also be used to 
ooodu late the generator. 

The output system consists of a yacuum~ 
tube voltmeter, a resistive atlen uator network. 
a 3-£00t. 75-ohm output cable, and a termi nat~ 
iug unit. This unit terminates the cable in its 
characteristic impedance. II provides, in addi­
tion to the nonnal output at 37.5 ohms, outputs 
reduced by 10 and 100, with corresponding out­
pu t impedances of 7.1 and 0.75 ohms. A stand­
ard dumm y antenna output is also prov"ided. 

Electron ic stabilizer circuits are used in the 
plate poweNupply circui ts, while a ballast tube 
is used in the filament suppl y of the yacuum­
tube voltmeters to insure stabili ty of operation. 
The stabilization eliminates the effect of ordi-



 

 

RADIO CO. 

nary linc-voltage fluctuations over the range 
frow 105 to 125 volts (or 210 to 250 yolts). 
FEATURES: This signal generator provides 
signals of accurately known intensity at the 
end of a properly tenninaled low impedance 
cable. The voltage is thus known at the point 
of application, and the necessity for computing 
or estimating lead efl'ects is eliminated. 

SIGNAL GENERATORS 

~Y unusually careful filtering aod shielding , 
radlo-frequency leakage and stray fields have 
been reduced to a minimum; measurements 
may be made at output levels as low as O.S 
micr~volt. The tuned amplifier stage reduces 
reactIOn of the output circuit on carrier fre­
quency, and side-band cutting is kept very low 
by heavy damping of the tuned plate circuit. 

SPECIFICATIONS 
Corrier Frequency Range: 16 kilocycles to 50 megaeyck~. 
oovercd in !j(!ven direct-r~8d ing runges. as follows: 16 to 50 
kc. 50 to 160 kc. 160 to 500 kc. 0.5 to 1.6 r-.lc. 1.6 to 5 .0 1\1c . 
5.0 to 16 !'lie. 16 to 50 Mc. A spure ra nge positiun i~ pro· 
vided su th"t a spedul ~et of coils can be in~tl\lkd if desired. 

Frequency Calibration: Each range is dire<:t reading to an 
accuracy of ± I % of the indical.eu frequency. 
Freq uency Drift: Not greater than 0.05% on any fre· 
quem;)' range fur a period of 5 hours' oontiuuous opcratiou. 

InC'lementa l Frequency D illl: A slow·motion vernier drive 
dial is prov ided , by meuns of .... hieh frequency increments 
as small as O.OJ % lIIay be obtained. 
Output Voltage Range: Continuously ndjustable frum 0.1 
microvolt to 2 volts . T he output vol luge (at the tenninatioo 
of the 7.~-ohm output cable) is iudicated by a panel m eter 
and $even·poinl mult iplier. 
Output System: The output impedance at the panel jack 
i.8 75 ohms. resi~tiv e. A 75-ohm output cable is prO"ided, 
togethcr with a t.ermiTlfltion unit that fuwishes constant 
output imped:mccs of 37.5, 7.1, and 0,75 ohms. The cuH­
bration of tile punel vo ltmeter· multiplirr combination 
is in terms of the actua l voltage acro;;.'1 the 31.5-ohm out­
pUl. When the 7.1 and 0.75·ohm positions are used, the 
indicated output voltage must be divided by 10 and 100, 
rC!!pcclivciy . A standard dummy anteona output is a lso 
anli lahle at the termina tion uuil. 
Output Voltage A ccuracy; For multiplier settings belo,", 
1 \"ult the msximUIll ..,rrur in output voltage is the su'" of 
the atteuualor and voltmeter errors listed below. 

M u imum Voltmeter Error: ± 5 % up to 25 Inegacyci C!! . 
Above 25 Illceacycles, Ii frequency error OCCU n'i, amounlin;; 
to ± 6 % a t 50 rnceacyclc:; . At 1 /10 full scale aud 50 1\[c, 
there is also a tnlus it.--ti,ne e rror of - 5 % in the voll­
mete r tube. 
Ma~imum Attenuator EnOl: 

Below 3 i\lc. ± 3 % of meter rellding ± O.l microvolt 
3 w 10 Mc. ± 5% of meIer reading ± 0.2 microvolt 

10 to 30 Mc, ± 10 % of meter readiug ± OA microvolt 
30 to SO M c. ± 15% of me ter reading ± 0.8 microvolt 
TI,,~re is no ultenuator error for the l.volt multiplier 

settiu/(. 

Modu!ation: Continuou~ly variable froIll 0 to 100 % . The 
percentage of ",,,dulation is indio.:a ted by a panel meter to 
an acruraey of ±IO % of the mcter reading up to 80 % . for 

T.vw 

carrier frequencieo:r below 16 Me; 15 % for higher carrier 
frequencies. 

I ntcrna l modulation is available at 400 cvcles and 1000 
cycles, accurate in frequency within ±5% .. 

The generator I'an be modulated by an external oS<'il· 
Iator. Approximately 10 voila aCT<)s:;I 500.000 uhms are reo 
quired fur 80 % modulal ion . The over·all modulation 
charucterisLic is as follows : 

Carrur i'nquuu,y 
0_5- 50 1\lc 
0.1- 0.5 l\fc 
16- 100 kc 

Audio Uange 
50- 15,000 
50-10.000 
50- 10% Carrier 

F~quency 

ut~1 
± I db 
±1.5 db 
± 1.5 db 

Frequency Modulation: N~J;lig i ble far all intended USe6. 

Distortion and Noise Level: The envelope disto rtion at II 
modulation level of 80% is less than "% at I Mc carrier 
frequency. Carrier uoise level is at least 40 d b belo ... 80% 
modulation 

Leakage: The magnetic induction leakage is less than 5 
micro vol 13 per IlIcter at a d istance of 2 feet from tho gen· 
erator. The 3· foot output cable IICfmi13 the receiver under 
tcst to be kept beyood this 1i00it. Hadialiun [jeld~ ure 
neglig iblc. 

Power Supply: The instrument operates from any 40 to 60 
cycle, U S-volt (or 230-voh ) line. An electronic voltllge 
regulator compeusutes for line voltage flucluation~ from 
105 to 125 volts (or frOIll 210 to 250 volts). A maximum 
input power of 140 watts is required . 

Tubes: Supplied with instrument: 
2- type 1614 l-typ~ 6SF5 
I- type 6C8·G I- type VH-150·30 
I- type 6L6-G I- type 955 
I- typo 5T 4 I - type 6 116 
2-Lype 2A3 l - Amperite 34 

Accessories Supplied, Seven.foot line connector cord. 
spare pilot laUlps and fuscs , shielded output cable and ter. 
mination uuit. 

Mounting: T he panel is finished in black crackle aDd the 
Ca binet is black wrinkle fini sh. 

Dimeruions: (Hci~b t) 16 x (width ) 33 x (depth) l~ inches. 
IIver·alL 

Net Weight: 120 pouuds. approxim~ tdy. 

Code Word Price 

805-C I Standard.Signal G enerator . . . . . . . . . . . . . . . I LEPER $850.00 
PATENT NOTICE. See Note 1. page i,·. 
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OSCILLATORS GENERAL 

TYPE 913-B BEAT-FREQUENCY OSCILLATOR 

USES: This is a general-purpose beat-frequency 
oscillator that. is particularl y useful as a power 
source for tests on audio-frequency lines and 
associated networks. It is also useful as a 
voltage SOUTce for bridge measurements and 
for modulating signal generators and test oscil­
lators. The oscillator can be used on ei ther 
balanced or unbalanced systems. 

DESCRIPTION: The TYPE 913-B utilizes the 
cODventional beal-frequency oscillator design, 
but has a number of unusual design features 
that contribute to improved perform ance and 
case of operation. Two radio-frequency oscil­
lators, one fixed and one variable, feed a 
pentagrid converter. The resulting difference 
frequency, after passing through a low-pass 
filter, is amplified in a balanced. df'gcncrative 
amplifier. The output level is controlled by a 
constant-impedance attenuator that is cali­
brated in dl..'Cibels with respect to an output of 
one milliwatt into a 600-ohm line. 

For permanen t or relay-rack installation, 
duplicate outpu t terminals arc provided at the 
rear of the instrument, through standard multi­
point connectors (Jones plug). 

A neon Jamp beat inclicator is provided to 
assist in standardizing the frequency calibration 
of the osci llator by setting to zero beat. The 
frequency dial carries a logarithmic scale. and 
is driven by a vernier gear-reduction drive. 

FEA lU RES: Because the output voltage is 
practically constant over the entire frequency 
band and the output control is calibrated in 
db, it is possible to use tins oscillator to take 
frequency characteristics directly without a 
dummy generator resistance and oscillator 
voltmeter. The use of temperature compensated 
elements in the oscillator circuits, as well as 
stabilization of the power suppl y, contributes 
to a high degree of stability, in output voltage 
as well as frequency. 

Careful design of the power-supply filter has 
reduced the power-frequency hum to a very low 
lcvd, while excellcnt waveform is ach ieved by 
improved oscillator circuit design in conjunc­
tion ",rj th degeneration in the audio ampl ifier. 

Small size and light weight facilitate moving 
the oscillator about the laboratory or radio 
station and contribute to its general utility. 

SPECI FI CATI ONS 

Frequency Ran 'le: 20 to 20,000 cyclea. 

Frequency Control: The mllin control is engraved from 20 
to 20.000 cycl~ per second and baa a true lognrithmic fre­
que"cy BCIIle. Tbe lotal '1;810 'e"Kth i, .pproximlllely 12 
i"cbe!l. The effective angle of rotation is 240·, or 80· per 
decade of f~quency. 

28 

Fltquency Calibratio n: Tha calibratiOD <:lin be atandard ized 
withi .. I cycle at any time by se tting the iWilrument to 
10ro beat. Tbe calibration or the frequ ency oontrol dial 
cun be relied upon withi ll ±2% ± I cycle after the oscillator 
b(ls been correctly sel to zero beal. 
Zero Be.t Ind icator: A neon lamp i$ used to iudicllte ze ro 
beat. 



 

 

RADIO CO . 

V.>/llABLE 
OSCIL\.ATOR 

• 

FrlZ:ql,llZ:ncy $t4bility, Improved design of the oscillator 
circuits and the use of temperature-compensated capacitors 
and inducl.l\llCC!! result in un uuusually high dcgrt~ of 
stability. 

Output [mped4nce: T he output impedance is 600 ohm~. 
either g round(>d or bulunccd-to-;!Tound. und is cS:!cnt ial1y 
constant rcg;)rdkss of the outputcoll trol setting. With load 
im pedances of 2000 ohws or less, thl! output is balanced 
for nil settings of the output control. With bigher load 
impedances, unbalQllcc may occur at Inw rett ings of the 
output control. 

Output Yolt"91Z:; Approximately 25 "olls open circuit. For 
a m atched resis tive loau the output voltage varies by J~ 
thull ±O .25 db between 20 und 15,000 cydl">l. The open­
cir.:uit output voltag~ is approximu lciy 40 "Olls with th~ 
output swil~b in the H IG H P<lSilioll. 

Output Control: Tim output control is calibrat.cd in uo 
referred to i milliwatt ioto 600 ohms. T he total r"oge is 
from +25 to -20 db: 

Output Power and Waveform: 1\'onnul output 0.3 watt 
Ill lUin lUlJ1 when operated inlo ;1 matt;hed load. wilh total 
harmonic content "pproximatdy 03% bctwe(~n 150 amI 
7000 c)·des. lIdow 150 cycles the harmonic coull-ut in­
<."reases. r("".:hing approximately 2% at 50 cycles. A panel 
switch allow~ nn incre"se in Ihe output power to a max­
imum of I watL F", tlo i ~ HI CH position of the OUT P UT 
swil<.:h the di$LOrtion is approxilllately 1% between 150 
aud 7000 ('.ycics and increases to 5 % al50 cycies. With the 
OUTPUT conlrol turned fully on. Ih<) harmonic contcnt is 
approximately doulJled when the oscillalor is opcr;llcd iuto 
a \'er~' low impedance. If, howe\'er. the OUTPUT control 
is turned 3 db or more bclow the maximum setting, the 
10a,I impedance has very little clrect upon Ihe lI'.1\,dortn. 

A-C Hum: For 1\'ORt\ IAL output the a-c hum is less than 
0.05% of lhe output "oltllse tIt a line frequency of 60 
cycles, and is less tll"n 0.1 % (It 50 <)ydcs. Since Ihe "olumc 
conlrol is in the out put circuit, the hum percent,,!;e docs 
1101 iuerease for low output \'oitaJ,:'cs. T he bum m"y be 
sl ightly grealer on the 1I1GlI output range. 

Typ~ 

913-B I B~at-Ffequency Oscillator . 
PA.TENT NOTICE. Se.. Not.etl l , 2:;. pago j, . . 

OSCILLATORS 

Temp erature Md Humidity Effecl$: Large ebange~ in 
ambient temperature "ud humidity necess itate a read­
justment of the lero-beat ~etling. H igh ternperaturllll and 
humid ity ca use a s lig"l iucrease in distortion and a s light 
decrease in output. 

Telmina ls: Jock-top binding posls with swndard ~-inch 
spacing "nd ~taudard Western EI<)ctric double output ju<)k 
are I)ro"ided On Lhe pune\. A Jones socket ,uld I,lug pro"ide 
duplio.:::.t e outpu t. teTluiu{I!;s on the back cf the iOlltrument 
for relay_rack installation. 

Mounting: T he panel is designed for mounting on a 19_inch 
relay rack . but removable wooden cnd~ are supplied 80 

thai it may be used (l(IUally well on a t::.hle. 

Power Supply: 105 10 125 volts, .10 to 60 cycle~ ac. A 
si' '' pie cha"J,:'e in the couneclions to the power transformer 
allows the instrument to be userl on 210 to 250 volts. The 
total consuUl(>tiou i~ "hout 100 watts. 

Tubes: 
2 - type 6S K7 2 - t)'pe 6V6-GT 

1 - type 6SA 7 2 - type 6X5-G 
2 - type 6SPS 2 - typo VH-ISO-30 

1- 139-949 Ncon Lamp 

All are supplied with the instrument. 

ACCe$50ries Supplied: A seven-foot connecting cor(\, " 
muilipoiut conn<)ctor. and spare fuses and pilot lamp are 
supplied. 

DimensioU$: 19~ x 14 X x 7 y:! inches, over-nil. 

N et Weight: 35 pOunds. 

Code lVord Price 

. . . . . ., CAnOL 5260,00 
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OSCILLATORS GENERA L 

TYPE 857-A U-H-F OSCILLATOR 
100 Me to 500 Me 

USES: The TYPE 857-A U-l'I-F Oscillator is a 
power source for measurements and testing in 
the frequency ran ge between 100 Me and 
500 Me. 
DESCRIPTION: The oscillator consists of a 
butterfl y-type tuned circuit and a W. E. 316-A 
Vacuum Tube, enclosed in Ii metal housing that 
provides a moderate amoun t of shielding. The 
u-c power-supply unit is in a separate cabinet.. 

Output is obtained at a coaxial jack on the 
side of t.he cabinet. Qu lPU L coupling is in­
ductive and can be varied conLinuously from 
maximum to practicall y zero. 

The main dial is calibrated directly in meg­
acycles. The vern ier dial car!'ies 100 uniform 
divisions und covers t.he tu ning range in abou t 
10 revolutions . An auxilial'Y scale indicates 
revoluLions of the slow~motion dial. 

F ilament and plate power are supplied by 
the TYPE 857~P I Power Supply . A 3-conductor 
shielded cord of 6~foo t length, permanently 
con nected to the oscillator, plugs in to the power 
suppl y unit. 
FEATURES, The TYPE 857-A U-H-F Oscillato, 
deli vers a moderate amount. of power over a 
wide frequency range. Single-dial frequency 
control, with slow~motion dri ve. makes it pos~ 
sible to vary the oscilla tor frequency in small 
increments. The use of the butterfly circui t as 
a frequency-dctermining element elimina tes 
output fluctuations from erra tic electrical con­
tacL, since no electrical connections to Lhe 
rotor are needed. T he insula ted roLor shaft. is 
supported in ball bearings, and backlash is ex~ 
tremely low. The entire assembly is small, com­
pact and light in weight. 

SPECIFICATIONS 
Frequency Ringe: 100 Mc to 500 1\Ie. 

Frequency Cllibration: Thc frequeucr diul reads direct ly 
in megacycles wilh a n accuracy of ± I %. Replacement of 
the vacuum tu be may couse 0 .hift in the ca Libration. A 

30 

trim mer ca pacitor is provided to ooUl penaete for varia tions 
in lul,e cnpudla n ~"e. 

Output Power: T he osrillator .,ill deliver a maximum of 
a pllr<uimntel)' 0.5 ... ntlat the highcet frequency. At lower 
frequenciell, the output incrC8ll~. 
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Output Coupling, By rotatiug tloeoulputjack, theoriCllla­
'ion of Ihe ~ruall output couplinl; loop cun be var ied from 
rocro to maximum coupl ing. By Iuoving the jack in or ou t, 
tbc~5pacing between the 03cillator luned circuit aud the 
loop can be adjusted in th ree sleps. The output terminal 
is n coaxial plug. 

Output Imped<lnce: The output system. with i t", adju~table 
coupling, is adnptcd for use wi th ooaxial lillcs. Maximum 
l)Ower ('nn be ddi"crM to load impedances in the range 
normally cuoountcred in coaxin l ~)·slcms. 

Power Supply: Filament and plate !lOwer is furn ished by 
the Typo; 8:;7-1'1 Power Supply. which is mounted in II 
~cparllte cabi net with connecting cord ami p lug. The pla te 
voltage supplied by this unit i3 [ixcd at tbe maximum 
v(lluc fo r safe operation o r the lube. I t operates fro m a 
l05- to 125-"011 (o r 2 10- to 250-volt) a-c linc, 40 to 50 
c)·c les. When other t:-opcs of power suppl)' ore used, the 
power requiremen lS (tre: 

Fili"ncnl . . .. . .. 3.65 a at 2.5 "olts 
Plnle 50 ma at 350 volts 

O $dllation Indica tor: An c\ectron-ruy tube ;s provided io 
the TYPE 857-1'1 Power Supply 10 imlieate grid (:ur~nt 
and thus furnish (Ill iouicalion of oscillation. 

/VIOlinting: noth oscill(l\or (lnu the power suPllly unit are 
UlOuntcu in meta l cahinets. 

Dimernions, Oscillptor. 6 }i x 7~ x Hi inches. overall; 
power Bllpply. 5M" 6%" 6% inches. overall. 

Net Weight, Oscillator. 6U pounds; pO"'er supply, 9M 
\>ounds. 

(lligld) Vicw of the tuned ci rcuit o f the TYI'" 8~ i-lt. 
Oscillator, ~howing 0 1:«) the oulput coupling loop and 
QutJ)ut jack in approxima\t;I)' their norm,,1 positiou. 

1'ype 

857-A 1 U-H-F Oscillato. (with Power Supply) ······1 
1',\Tt:1'i"J" NOTIC" : See Nowa I. 10.1>Gg<>i ... 

~" 

OSCILLATO RS 

Code Word Prju 

OFTEN S250.00 

- Grid 

" " , ,,"'. 
" 
, , , 2. , 2 

~:t-
2 

PL-" 
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PULSE GE NERATOR G ENERAL 

TYPE 869-A PULSE GENERATOR 
USES: The pulse generator is intended fol' USc 
in tests on circuits designed to pass short elec­
trical pu lses. I L generates pulses of either posi­
tive or negative polarity, whose width can be 
set to any va lue between 0.3 and 70 micro­
seconds and whose repetition rate can be con­
trolled between 20 and 4·000 cycles pCI' second 
from an external a-c sourCe. Complete sh ielding 
of the entire instrument. makes it usefu l for 
pulsing standard-signal generators and similar 
apparatus, where extremely low voltage levels 
arc encountered. 
DESCRIPTION: The microsecond pu lses are 
generated in an output amplifier sl.age b~' driv­
ing the control grid between the limi lS of plate­
current cutoO' and plate·eurrcnt sa turation . 
Either positive or ncga tive output pulscs are 
provided by switching the load resistance into 
the cathode. 01" plate circui t. The amplitude of 
the pulse is continuously adjustable by mea ns 
of a screen voltage control. A negative bias 
vollage applied to the grid of th is tube main· 
tains the tube in a Cll toO' condition between 
pu lses. During the pulse period a high positivc 
bias is appl ied to the grid. 

The posi ti vc pulse, used to con trol the out-­
put amplifier, is derived from a circuit cmploy· 
ing two gas·triodes. The output amplifier grid 
is coupled to the center point of these series 
connected gas· triodes which are, in turn, placed 
across a evndenscr. A positive d·c potential is 
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developed across t he condenscr terminals by 
charging it from thc power supply through a 
suitable series resistance. 

When the first gas-triode becomes conduct­
ing, the positive condenser volLage appears 
acl'Oss both the outpu t amplifier grid and the 
other gas-triode . Conduction in the second gas 
triode removes the positive voltage from the 
amplifier grid. Simultaneously, the two gas­
triodes now presenL a low-impedance paLh 
across the condenser and discharge it. " rhen 
the condcnscr terminal voltage falls below a 
critical vaillc, both gas-l riodes deionize and re­
sume thcir normal non-conducting stale. The 
condenser then recharges through the series 
resistor and the circui t is ready for a second 
pulse operation. 

Thc Lime delay betwecn the conduction 
periods of the two gas-triodcs determines the 
pulse width. A simple R-C circuit is employed 
for Lh is purpose. Variable circuit elements pro­
vide a continuous range of adjustment. 

fn order that a microsecond pulse be clearly 
visible on the screen of a cathode-ray tubc, the 
timing of the pulse und the sweep circu it must 
be maintained to within a fraction of a micro· 
second. This cond ition must exist even at the 
lowest pulse repetition ra tes. Hence. a synchro­
nizing circuit with a high degree 01' control is 
prov ided. T he inpu t control voltage is fi z"St recti­
fied, and then passed throu gh a series of difTeren-



 

 

RADIO CO. 

tiating amplifiers. This results ill a peaked wave­
form with a sharp leading edge, und is llsed to 
con trol the action of the gas-triode circuit. 

An output vo ltage is provided fo r controlling 
a high speed sweep circu it. A limi ted phase ad-

PULSE GENER AT OR 

j usLmcn t is provided between this poin t and 
the internal synchronizing amplifier. This per­
miLs adjustment. of the liming of the pulse with 
respect to the high-speed sweep circu it. of an 
externa l oscilloscope. 

SPECIFICATION, 
Repetition Rate: 20 to 4000 cycles. Pulse:'! lou!)er than 10 
microseoollds are limited to a maximum freq uency of 1000 
cycles. 

Input Voltage: Between 5 and 10 volli urc required fo r 
Honna! control. For improved ~tubilj ly at the lowell l fre_ 
quencies. this mlly be increased to a maximum of 30 volts. 
Input Voltage W aveForm: T his is not critical, and may vary 
from a sine wave to a triangular wave. Care mnsl be luken, 
however, to kee l) lhis signal reasonably free from power 
Bupply hum voltage. 
Synchronizing Output: A clipped siue wave appea rs across 
the synehroni1.ing output terminals of appro)[imutcly -160 
and + 50 peak '·olls. T bis lIlay be used to control the high­
speed sweep circuit of an oscillograph that has been pro­
vided with suitable triggering ampLifiers. 
Pulse Ampli tude Control: A panel coutrol permits the pulse 
amplitude to be adjusted from zeru tu ma:cilllum, with a 
negligible effect upon the pulse waveform. 
Puln! Waveform! The pulse is essentially (Jat-topped, and 
has aU erredi"e rise time of 0.1 lIlicroseeond f.:>r pulse 
widths less tlmn 10 microseconds. For longer pulscs. the 
rise time is less than 10 % of the pulse width. 
Output Selector: A panel switch permits anyone of fou r 
impedances tu be inserted in the outpu t amplifier, and also 
p rovides either positive or negath'e pulses 
Pulse Width: T he ou tpu t puise is continuously IHljusl.abl(l 
over three ranges. T hese ure 0.3- 3.0, 3- 10, and 10- 70 
microseconds. respectively. T he calibration of tl, ese COD­

trois is appro)[ imutely correct o"cr the entire frequency 
rangc. 

Output Amplitude: See table below. 

Phasing Controls: Panel controls are pro,"ided to permit 
adjustahle phasing of the output pulse, with respect to the 
volt..1ge obtaiued at the synchroni1. ing output terminals. 
over a limited rauge. 

Power Supply: Either li S or 230 voLts, 50-60 cyd es may 
be used. A variation of ± 10% in the suppl y vol tage will 
eau~e a minor variation in the output pulw nmplitude. {IUd 
wilL generally lend to change the pulse width. For opti­
w um perforJll auc.~, openol iou at the I15- or 230-"0It vaLue 
is rccommeuded . Power ioput is 60 watts. 

Accessories Requi'ed: To drive the generator an a-e 
sonrce is nL..:ded. The General Radio T y pt: 913-B Beat­
Frequency Oscilla tor is recommended. 

Accessories Suppl ied: A seven-foot line connector cord, 
two TYPI~ 274-1\1 Plug~ , one TYPE 774-H2 Patch Cord, 
spure fusca, (lnd piLot lamps are supplied , 

Tubes Supplied with Instrument: 

2 - type 6H6 2 - lype 884 
] - type 6AC7 1 - type 6SC7 
1 - type 6X5 1- type 6ZY5G 
I - type Vn .1 50_30 1 - type VIt_IOS_30 
1 - t)'pe 6SN7GT ] - type 6L6 

Mountins ! Metal cabinet. 

Dimensions! (Length) 19 ;< (height) 9% x (depth) ]2~ 
inches. overall. 

N et Weight: 38!{ pounds 

PEAK O UT PU T VO LTS-OPEN CI RCUIT 

PII/~C P osi/i tc NClJUli l:C 
P olarity Ol'cmtinlJ 
OlllPld 
SCI/illt; 

20 Kfl 1000 n 500 {J Hlon 100 n 500 n 1000 fl 20 Kfl Fn"lwmcy' 

H,lIIgc A 90 80 70 20 18 HO ] 50 300 500 ...... 
I{ange B 100 90 80 20 18 90 170 300 500......, 
Hauge C 100 80 HO 20 18 90 lHO 300 500 ......, 

< ·F,... o,h., ope"'t"'8 f'.'I"." " '. o, .h. ""Iu, •• w,lI l.., . "p'O~' '',"I<h .... "1"" 20 7'{I of th" ,.I"d I " ''' ' . t",,~ . ]" le".,.I . 
the "P<~ d,cui, outpul _oh., ,, will ' en ,1 '0 d.~ ... .., a. ll1e JI,,],e " 'i,j,1I .",( "I""";'" f'e'I"."cy i~~ . .. ,e. 

Type Code Word 

869-A I Pulse Generator " ., ,., , .. , • .. • .. • . , . . .. "I OUI'P. $260,00 
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OSCILLATORS 

TYPE 723 VACUUM-TUBE FORK 

USES: The TYPE 723 Vacuum-Tube Fork is a 
compact. stable, ftxed-freq uency oscillator. I t 
is particularly useful as a mod ula ting source for 
standard-signal generators and beacon trans-

mitters. as a power source for transmiSSion 
measurements on lines and cables, and as a 
test-tone generator for communication systems. 
Its waveform is sufficiently pure to permit its 
use as a test-signal source for many t ypes of 
distortion measurements. I t is an excellent 
source of timing pulses for oscillograms. 

DESCRIPTION: Tlus instrument is an electro­
mechanical oscillator whose frequency is deter­
mined by a vacuum-tube driven tuning fork. 
T he driving and pickup coils arc so arranged as 
to load the tines of t be fork equally and to 
affect Duly slightl y its free vibration. 

Space is provided in the cabinet for mounting 
batteries or an a-c power-supply unit. (See 
price list. ) 

A ftl ter and an output transformer are 
incl uded to suppress harmonics and to provide 
three output impedances. 

FEATURES: The outstanding features of this 
ne,v oscillator are accuracy and stability of 
frequency, low harmonic content, constant 
output , light wei1!bt, and tbe low cost. 

SPECIFICA nONS 
Frl!qul!ncy: Two frequ~u>::ies are a vailable, 1000 c;)'c;les aod 
400 C;yc::lCH. 

Flequ l! ncy St.! hility: Tbe tCUlperature coefficient of fre . 
queucy is approximately - 0.008% per degrce Fahrcobcit. 
The frequency is entirely independent of loud impedance. 
When the a-c power supply ia used an initial downward 
drift of frequency occurs as the temperat ure of the fork 
is affected by heat generated in the power-llupply unit. 
Tbe tota l rre~uency dri ft is of the ordtlr of .15% to .2%. 
Most of tbis drift, however, occurs in the fir~t 30 minutes 
of operation. 
Accuracy: T he frequency is ad justed to within ±O.OI % 
of i \.8 specified value, at 77· Fahrenheit. 
O utput: T he output to a matched load is approximately 
SO ulilliwatl.6. 
Intl!rnal Outpul lmpedance, OUlput impeda ocea of SO. 500, 
and 5000 ohms arc provided. 
Waveform and Hum LI!VI!I , The total barmonic OOutent 
is less than 0.5%. T he hU Ill is negligible. 
T ~!lminal s: Binding posl.6 for the oull)ut circuit fire mounted 
Oil the palld. Battery termi08b are brought out to snnken 
$C1"ew beads on tbe panel to perroit measurement of tbe 
battery voltages. 

Power Supplv, TLe inst.rument ill available for eitber 
battery operation or for operation from 105 to 125-volt, 
50 to 60-cycle line. For battery operat..ioo one Burgesa 
t ype 4FA (I M-volt) and two Burgess type Z30-N (4S-vott) 
are T«quited. T he ba tteries and a-c power supply are inter· 
chang~able . T he power suppJ)', T n!; 723-Pl , iJ! availoble 
separutely. (See priuiist. ) T he ON-OFF switch is nrrangcd 
to oontrol the a-c line <.Ir t he hatter)" enrr«nt. 

Vacuum Tuhe': 
For buttery supply; 1 type lAS-G 
For u-c supply: 1 type lAS·G 

1 type VH-IOS-30 
T he neCC58ar)" tubes (lI"C supplied. 

Mounting: T he oscillator as!lembly is mounted on a bukelite 
punel and is enclosed in 11 walnut whinet. 

Dimen5ions: (Lengtb) 10~ x (width) 67:( x (height) 
7 ~ incbes, over-nil. 

Net Weight: l ly.( pouods, including hattuics; 9 pounda. 
with n~ supply: n-e power supply alonc, I X peunds. 

Type Frequ.ency Pou'<!r Supply · Code Word Priu 

723·A 1000 cycles Batteries SNAK.K 570.00 

72 3-( 1000 cycles -1 05 to 125 volb, SOLID 90.00 
50 to 60 cycles 

123-B 400 eycle$ B~tterics STOR Y 70.00 

72 3-D 400 cycles 105 to 125 "olb, 
50 to 60 cycles 

SULKY 90.00 

723-P1 A . ( Oper~ted Power Supply Only . Sr'l AKBYPACS: 22 ,00 

723-P2 Set of Re placeme nt Battelies .. _ . SNAKS:YBo\.TT 3.85 
·Iuelud..d in price. 
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WA VEFORM-MEASURING INSTRUMENTS 

Two entirely new inst.rumcnLs for the broad­
cast.ing station are now ready for production, 
the TYPE 1931-A .Modulation i'Vlooi tor and tbe 
TYI'E 1932-A Distortion and Noise :Meter. The 
modulation monitor, although similar function­
all y to prev ious models, absorbs far less power 
from the transmitLer. The distortion meter, 
which is useful for general distortion measure­
ment as well us for broadcast testing. is coo-

Type N ame Price 

530-A Band-P ass Filter $30.00 
530_C nand-Pass Filter Dmonlimwi 
651 -AE Oicjllogrtlph Recorder, less tens 41 0.00 
651-A G High-Speed Camcra, 1_ len8 51 0.00 
651-P1, P2 Lenses Replaced oy T YPE 651-P5 
6S1-PS "'" 150.00 
731-8 Modulntion i\'Ionitor 

Ileplaced by TVl'E 1931-A 
732_B DiMI.<).' livII .. ",J NoiJ:IC il leler 

Replaced by TYI'J; 1932-A 

1.1OUOU51y variable in frequency and is capable 
of measuring distortion dow n to 0.1% . It is an 
audio-frequency ins trument, and when used to 
measure the distortion in a modulated signal, 
mus t work out of a linear detector, such as that 
prov ided in the T YPE 1. 93 1-A .Modulation 
Monit.or. 

The current. listi ng of instruments in this 
classifica tion follows: 

TYM Name Price 

732-P1 Runge-Extension Fi lte~ . Di$oonlinued 
733-A Oscillator Dimlnfintwi 
736-A Wave Analy:r.er $640.00 
769-A Square-Wnve Generator . DiKOnlintwi 
a30-A, C, D, 

E, F, G, H Wave Fil tcl"j . 18.50 
830-8 Wave Filter 21.50 
830-R Wuve Filter 19.50 

1931_A A-~ l M o nitor . 295.00 
1932-A I)i;stort;on lind Noi;se '\ Ieler 450.00 
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MODULATION METE R GENERAL 

TYPE 1931-A AMPLITUDE-MODULATION MONITOR 

USES: The lIlodulat ion monitor i!l us~d to meas­
ure amI to indicate continUOlLsly the percentage 
modulation of broadcast a nd other rad io-tele­
phone transmitters. The Tvp!:: 1931-A :\ Iod­
ulaLion .\ IOI1 ;lor Iwrforms the fo llow illg specific 
funct ions: 

]. .\ I C; lsurClncnL of percentage of mod lI lat iOIl 
0 11 I'it h()1' posit ive or IlcJ!ul ivc peaks. 

2. O\"l~rrnodul atiOl! irulicalion . 
3. Program lewl mon iLorin ;!. 
,I·, .\ l eaSlll'('menlof c..'lJTi f' I' shifl W\I('II modu­

lation i.; a pplied. 
5. \ iCHSUI"Cll1cnt. of lransmitLC'r audio-frc-

qll ('ne~ response. 
DESCRIPTION: TYl'l~ 1931- \ \ Touulution .t\ l oll~ 
ito!' consis ts of th ree essential clf'ments : (1) a 
linear diodr rccliner which giv('s an instan­
taneOlls output voltage proporlional to the 
ca rrier ('11\ elope, (2) a peak voltmeter wh ich 
gives a con tinuous illd ication of the peak mod­
ulation, HIIlI (:{) a triggeJ' circuit. which flashes 
a light II hCllenr the modulation momen tari ly 
exceeds any previously set yalue. 

The lineo l" rectifier is d('signed for operation 
at. a low power Icvel , wh ich greatly simplifies 
the coupling to the transmitter. In the ou tput 
of the linear rcctifier is a d-c meter, which indi­
cates t he ca rrier level a t which thc instrument 
is opera ting and also shows a n~· ca rrier shifL 
during modll ialion . 
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In add ition, two oux ilia ry audio output cir­
cu its operating from 0 separa te diode rectifier 
,)rc prov ided. One of thesc, at 600 ohms, is in ­
tended for a udible monitoring; the other, 11 
higb-impcdolloo circui t, gil·cs a faithful repro­
duction of the carrier cltvelope with less than 
O.l~ distort ion a.nd ca ll he used for dis tort ion 
ami noise-level measurements. 

FEATURES; Sp(''ed und simplicity of operation , 
essential fOJ" monitoring instrument s. arc avail­
able in this in!';ll"ument. It operates ovcr u wide 
carrier-fn'fl ue.ncy rUllgc, and a tuned inpu t 
circui t is prov ided to facilitatc coupling to the 
LranSIll ill cr. 

The [·-f power illpllL is onl y a fmcl ion of that 
required by oldel" models. This greatly simpli­
fi es coupling Lo thc I. l"ansmiller. 

The flashing' 11III1p is extremel~' useful as a 
monitoring dev ice. 1 t is seL to fl ash with mod­
eraLe frequency when the transmiller is oper­
ating normall y. 1f Lhe flashing rate changes 
markedly the opera tor is made aware that the 
average level of mod ulation has chan ged. 

The fl ashi ng circuits are so dcsigned that the 
indication is unn[fected by moderate changes 
in carrier ampl itude. 

T erminals m·e pro"id~xl so thai remote per­
cClltal!C modulat ion indica tors can be COll­
IlccLt.'<i to the instrument exLe["l1all~· . 



 

 

RADIO CO . MOD UL ATIO N M ETER 

SPECIFICATIONS 
Range: Modulation percentage, 0 to 110 % . indi~ntcd by 
weter on l)()Sitive peaks, 0 to 100 % on negative peaks. The 
flashing lamp is adjustable to operate frQl1l 0 to 100 % on 
negati~'c peaks. 

(airier-Frequency Ra nge: The .aonitor will operate at any 
carrier frequency from 0.5 to 60 megacycles. A sin l:(le set or 
ooils (either 0.5 to 8 megacycles o r 3 to 60 megacycles) is 
sUPI)l ied with each ins trument, uu less both sets a re sl)CCifi­
cally ordcre<1. 

Carrier-Frequency Input Impedance: About 75 ohms in tbtl 
broadcast band, increas iug slightly at higher carrier fre_ 
quencies and vDr)'ing somewhat with input tuning. 

Accuracy, T he overall accuracy of measurement al 400 
cycles is ±2% of full scale at 0% and 100 %, and ± 4 % of 
full scale at any other modulation percentage. 

D~ttctor Linurity : Tile distortion in the diode detector is 
vcry low for fretlUenciC3 up to 7S00 cycles. ,\bo,·c this fre_ 
qucncy. a small alllount of negntive peak clipping occurs, 
rC{lching 5% at the e~trcmc higl, end of the audio range at 
15,000 cycles and 100 % modulation. 

Audio-Fr~qlltncy R~$pons~: Tile fretjuency response of 
t he meter indicnlion is (:0113\(")\. within ± 0.25 db 1M:tn"ccn 
30 and 15,000 cycles. 

R-F Pow~r: In the brondeaSI rauge tile m{lxilllUIlI r-f pOwer 
requiremeut is about 0.5 watt. 

Vacuum T ub~$: T he following tubes are u~ed: 
:!- Iype 6SN7- GT I- Iypc 2050 
:!- type 6SJ 7 2- VI\- 150- 30 
I-type 611 6 I-type 6X5 

W~rni ng Lamp Grcuit: The OYEHJ'.-JODU LAT 10N lamp 
will /lash whenever Ille negati,·c Ulodulalion peaks cxceed 
the sclliul; of the MO DULATION PEA KS dial by lIP­
pro~imatcly 2 % modulatiou. for audio fre.:jUencies i)()twccn 
30 and 7500 cycles. For higher {ludio frNlu(mcies, the per­
ccntage overmodnlatiou rC<lI,ircd to fl ns ll thc lamp in-
creases s light ly. . 

The accuracy of the dial ca librAtion is approxirnolcly 
±2%. 

M~ter Greuit: Tile response of the P E n CENTAGF. 11 100-
ULAT ION rueter circuit is flat, within ± O. l db, I)() lwceu 
50 a",1 15.000 cycles. 

Either posit i,"e or negati,·o modul;"t! ion I'cilks may 1M: 

Typ' 

read to an accuracy of ± 2 '3'0 at 0 fi nd 100 % modulation. 
At othor Ulodulation levels, t.he possible error incre(lses to 
a moximum of ± 4 %. 

The meter mm·emenlmcets FCC sJ}<lcifieat iolls for modu­
lation moni tors. 

ColibriltiOIl in db below 100 % modulatiou is pro,·ided. 

Audio M onitoring Output: The ""dio output amplifier is 
flat, 10 withi n ± 1.0 db, from 30 to 45.000 cycles. The in­
ternu l impedmlce is 600 ohms. Distortion is tess th(ln 0.2 %. 
Open-circuit output voltage is about 300 milliyolts. 

Fjd~lity.M~as ur i ng Output: Flat within ± 1.0 db 1M:twC<Jn 
30-15.000 cycles with TVI'£ 1932-A Distort ion ond Noise 
Meter connected. 

Output leycl yaries inversely with setling of i\IODU­
LAT ION PEA KS dial. t.hus proyidiug rensonably uniform 
input to uistortiOIl meter at all Ulodukolion Ie,'els. A'·crage 
output le'·cl. approximately 1.5 vol Is. 

Hesidual noise anu hum level will not exceed - 80 db. 

AUXilia ry Output: A multipoint connector at the re(IT of 
Ibe instrumen t pfOy;ties a means of connecting: 

1. ,\ remote Percentage .\Ioduit,tiou Meter. 
2. Line for 600-olull monitoring. 
3. 'floc TYp~: Int-A Distortion and Noise ;'o lclcr. 

Power Supply: 105 to 125 YOlls, 40 to 60 cycles. Powcr 
input is ul'proximnlely 50 watls. 

Ace~$Solies Supplied: Sp(lre pilot [a"lpS and fuses, multi­
poin t conncctor. 7-foot c()nn ~'Ct ing cord. one Tl"t" ~ 274-M 
Plug. ,md olle set of inpul lUlling coils (specify frequcncy 
range desired). 

Mounting: T he instrument is relay-rack mounted. Wuinut 
end frames are availablc for table mounting. 

Otller Fini5l1es: S tandard GCllcral Ihdio black erllekle. 
St;lIldard ~rays and /lat ulnck used hy trausmitter manu­
faeturcrs can be l;upplicd at n price incrcase of $10.00. For 
the $nIllC prke a plain aluminum dress panel ca n be fur­
nished the (,ustolller for Ilnishiu/l" i" any color dC$i red, nfter 
whie!, it can be re turned 10 uS for engraving (llld installa­
tion on the instrumcnt. 

Oim~n5ion5: I',,,,cl (length) 19 x (height) (l ~:( inches. Depth 
behind pauel, 10 indws. 

Net Weight: 31 1)01,,1115 . 

COOc Word Prict 

1931·A 
1931_A 1 

Modulation Monitor, 0.5 to 8 Me .. , ... . . ··1 
Modur~tion Monitor, 3 to 60 Me ...... . ... . 

T.ulny 

TOI'IC 
$295.00 

295.00 
I'ATEi'<T NOTICE: &:c "·otes I, 13,21,22.25. p.,gc ;~. 

37 



 
 

DISTORTION METER GENERAL 

TYPE 1932-A DISTORTION AND NOISE METER 
USES; The TYPE 1932-A Distort ion ond Noise 
I\'1eter measures distortion, noise, and hum 
level in audio-frequency circuits. fn conjunc­
tion with the TYPE 1931-A Modulation l\ loni­
tor, it can be used to measure these quantities 
directly in the output of radio broadcasting 
transmitters. It finds maoy uses in tbe com­
munications laboratory and in the production 
testing of radio recei I'ers as a wide-range, highly 
sensitive voltmeter for slich measuremen ts as 
signal-lo-noise ralio, AVe chaJ'nctcrislics and 
hum ICI"cl. 

DESCRIPTION: The principal clements of the 
distortion and noise meter nrc a high-gain 
amplifier wi th an H-C inLcrsLagc cOllpl ing uni t 
thaL balances Lo a sharp nu ll, a calibraLed all.en­
uawr for adj ust i.ng tlte sensitivity, and a 
vacuum-lube voltmeter. Dcgenerati on main~ 

tains a high degree of stabi lity in amplifier gain 
and also a flat transmission characteristic cx­
cept within an octave of the null frequency. 
The null frequency is continuously variable 
and is contl"Olled by a dial on the panel. The 
funct ion of the null net-work is to el iminate 
the fundamental of the Hudio-frequency signal, 

leaving only the distortion pl"Oducts, which are 
indicated directly on the pa·nel meter. 

The nllllnctwork is swi tched out of the cir­
cuit for noise and hum measurcments, and the 
instrument then operates as a highly scm;itiyc 
voltmeter. T wo input circuits are prov ided: 
(1) a transformer for bridging a 600-ohm lioe ; 
and (2) a direcL connection to the 100,000 ohm 
gain control. The latter is llscd whcn measure­
ments are made on the modulated output of a 
radio trunsmitter in conjunction with the TYPE 
193 1-A Alodulation Mon itor. 

FEATURES: This instrumen t is conti nuously 
adjustable in frequency over the audio range. 
11. is quickly set to any frequency since it has 
only one main tuning control, with an auxi liar~· 

Lri mmer . Frequencies up to 45,000 cycles are 
passed by the amplifier circuits so that disLor­
tion Illeasuremenls can be made on funda­
mental frequencies up to 15,000 cycles. The 
auxiliary VU calibra tion adds considerably to 
the usefulness of the insLrument. 

Distortion "a lu cs as low· as 0.1% can be 
measured, since the lowest range is 0.3% fllil 
scale. 

SPECIFICATIONS 
D istortion Ran'll!: Distortion is read directly from II lnr~e 
meter. A multiplier nll()w~ fu1!-sca le deflections for 0.3 %. 
1%, 10 % or 30 % disto rtion. 

N oisl! MI!a$url!ml!nt Rdngl!: The Tange for currier IlQise 
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measurements extends to 110 dh below 100 % modulation, 
when the distortion mctcr is operated from the Tvn: 
19:11-A l\l odulalion Monilor, or 80 db below an audio· 
frequency ~ig[)a l of 7.C!"() VU level. 



 

 

RADIO CO . 

Audio.F,equency Rans.: 50 to 15,000 cyetell (funua­
menlol) for dl~ lortion measuremcnl1;; 30 to 45,000 cyciOll 
for noise and hum measurements. 

YU Range: The power-level range is frulu + 20 to -60 YU. 
Full ~CIIlc V81 u1"8 of + 20, + 10, 0, - 10. -20, - 30, and 
- 40 YU II rc llrovidcd. The s<:a le ill ('8libra tcd io terms of a 
reference level of one rnilliwa ll io 600 ohms. 

Input YoltaS" Ranse: T he inpul s;gnallc\·c! .I,ould be be-
t .... een 1.2 and 30 volt'J for tl,c 100-1;,10 hlll input. lind 00-
t .... l-ell 0.6 and 30 volts fo r lhe 600-ohm bridging inpu l. 

Accuracy: For dis to rtion measurements, ±5% of full 
"'-!nlc for each range ± resinual dutorl ion a8 uuted bdow; 
for II Oi3C a nd VU mcasurem(lnls. ± 5 % of full scale. 

Inp ut Impedance: I wo input impeda nces lire provided, 
100,000 ohms halanced, and 600-oh.u hrid ll ing input 
(10.000 ohtn~), balanced or uob"l"occd. 

Residual Di5tortion Level : 
InO_Kilohm I nput: 0.05 % , waxiulUlu, below IO.()OO 

cyet~ 
0. 10 % , m~)[;mum. above 10.000 

cyclC!:l 
It rillging l op,,': 0. 10 % , maximum. between 50 nnd 

70 c}'clcs 
0.05% , m,uimum . bet WOO D 70 a lld 

10,000 c}'d es 
0.10 % . m.1xiwum . ~hove 10,000 

cycle!> 

Residual N oin: Level: Less than -80 d uo 

Meter: A la rge meter will> an casil}' rear" ill umina ted BCII le 
iB IlrI) vided . Percen tage. decibel a nd VU eali hrations ,ue 
indull NI 

Vlcuum Tubes: 
4.-type 6J5 
l - t}' J>e 6SN7-GT 
I- type 6K6-GT 

T.vpt 

I- type 61-16 
I-type 6XS 
:!- t YI>e \'1\-150-30 

DISTORTION METER 

Accessories Supplied: Spare fuses a ud "i lot l:lml).'!. 7-fuol 
ooll llo:etinJ.; corti , Ty!'!': 274-1'\1 Plug. 

Other Acccuoriu Required: For measuring the uiSlOrt io u 
in OlICilia tort a nd o ther audio-frequency S()urces. no addi­
tional equipment is req ui red. For measurements on a rnpli · 
fiel'$, ( im~. and other collllllunica lion networks. II low_ 
d i¥tor liOIl 05Cillotor is requi red to fu rnish t he tes t 101le. 
TVI'~ 1301-A Low-Distor tion Osci llator is reo:;o rn mende.1. 
When the modulated output of a I';)dio t r:) nSllli lie r is to 1,1' 
measu red, a linenT rectifier to produce t he audio eu veloll<" 
is necess:lry. The T vpt.: 1931-:\ l'o lodulation I'\ lonitor i ~ 
recommended for this purpO$C. However, any detector 
Iy~tem "living an uudislorted output of 1.5 volttl rr"~ 
eun be II",,--d. 

Terminal s: Input terminals ure prl)"idC(1 (It the reur uf the 
ins trument for direct connection to thc modulot ion woni tor. 
A We:l tcrn Elect ric juck is pro,·ided ut the ,lanel ul~o. us on 
ouxili llry input circuit. Pluggi ng into this jack nutornnl . 
icull y disconnects the rea r coIln ~'CIoI'iI. 

Power Supply; 105 to 125, or 210 to 250, ,·o lttl . 40 10 60 
cydCo!. The line input power is 60 watts. The l)Ower ~u ppl )' 
is voitllge reguloted. Linc surges will have no IlPllrcciabk 
effect, excp. pt when the instrument is operated ou thf. 
0 .3 % d i~tor tion or ~60 db scale. 

Mountin,: The instrumen t is relay rack woun ted. Walnut 
<l nt! fra mes arc nvnil (lble to (Id~ llt the iuslrumeu! for t:lhle 
mounting. 

Oth~r Finilh~s : Standu rd Genera l Radio black crackle. 
Slandnrd grays and flat black used by transmi tter m:lnu· 
fac ture ... can lJe sUI.plied :It a price inerea!!C of $ 10.00. For 
the same price a pl:l in :l luminum drCS/l ~nel ca n be fur­
nished t he customer for finishill); in any color desired. ufte r 
which it Call be returned to us for engraving auu ins tnlln­
lio ll on the i" .. truru <!ut . 

Dimensions: Pallet (leugll,) 19 x (height) 7 inche::! ; depth 
behind I):lnel. 12 inches. 

Net Weight: 35)..<1 POll1His. 

Code lYord Price 

1932·A I Distortion -,nd N o ise Met lZ r •• ·······.··.····1 TAllOO $450.00 

t '.\ T1~ "' r l\'OTICE: See "(>leII I. 17. ~5. P"~" iv . 

Elemcntary Schematic Diagram of the TYJ'f: 1932-A Di. tort ion ::t ud i'\o ise ~ I e t er. 
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HIGH-SPEED CAMERA 

TYPE 651-AG CAMERA 

USES: The T VI'E 651·AG Camera is intended 
for usc in taking high-speed stroboscopic 
motion pictures at rales be~wecn approxi­
mately 500 and 1500 frames per second. Since 

no shutler is provided, and tbe fil m is COIl­

tinuously in motion, the illumination must be 
provided by a high-speed, high-power, strob· 
oscope, such as the TYPE 621-M, which provides 
the necessary sw itcbi ng contacts, ' Tlus camera 
can also be odapted fo r taking high-speed 
oscillograms in conjunction with a cathode-ray 
oscilloscope. 

DESCRIPTION: T he camera is similar in general 
construction to the TYPE 651-AE Oscillogra ph 
Hccordcr. Only a single motor is used, which 
dl'i\'cS the lower or take-up reel. A governor is 
mounted on the sprocket shaft, which controls 
the speed of the motor to give a constant film 
spef!d, Also moun ted on the sprocket shoft is a 
commutator, which trips t he stroboscope at 
single-frame intervals OIl the film, The lens 
recommended is the T YPE 651-P 5, which has 0 

speed of f/ l.S and a focussing range of 10 inches 
to 10 feeL. A spark coil is provided in the 
camero to fu rnish timing marks on the film, 
when excited from an external source, 

FEA lURES; Th is camera in conjunction with 
the T YPE 621-M Power Stroboscope will take 
motion pictures up to 1500 frames pCI' se('-Qnd. 
with all e:\-posure time per frame of approx:i­
matcl~' 1/ 100,000 of a second. For recordi ng 
cathode-f3Y oscillograms, its n)flximum film 
speed of about 100 feet per second makes it 
possible to record extremely rapid transien ts. 

SPECIFICATIONS 

Film; ,\ny t~' Pi: of 35-n"n film ,..it.h stll lldard perfora tions 
can be used. A high_speed·emulsion t)'pe is recommended . 

Lens System: Lens must be purchased separatdy. The TYPE 
6.;1_1'5 (see pricc list bdow) is rcconllnended. T his lens is 
supplied cou>pletc ill focussing moua t, ;u;;talk-d iu thc 
camcra. 

Focussing: With T"I'e 6;:;1 -1';; C(lns as s Ullplied , the focus­
sing range is 10 inches to 10 feet. Focussing is accomplished 
by viewing the imagc ou " transluccntscrrx:n by mea ns of a 
telesoope at the reur of t he camera. Windows arc pro­
,"ided in t he sprocket for this purpose. 

Reels: Speeiall)·.m llde loading and tllke,u l) reels arc sup­
plied. It is important that these be used. since ordinary 
commercial reels do not oper(lle sUlisfactorilr a.t high fllOl 
speeds. 

Drive System: T he film is dri"cn by II. liS-volt uni"crsnl 
motor on the lllke-up reel. For high speeds, the mola r is 

Typ< 

driven by higher voltuges, nnd 230 volt.s can be suppLied 
without damage for tbe short period tha t the camera 
operal<ls. 

Speed Control: T he yoltagc applied w the motor must be 
adjustable, and II T YPE 200·CUH or 200·Cl\HI Variac is 
recomlllended fo r th is purpose. An electr ical g<lvernor is 
mount.ed on the sprocket shaft, which keeps the film at 
con~tant speed. Speed is changed by adju~tiog the goveroor 
and selling the Variac at appro)Cimll.lcl y the correct voltage 
for the desired speed. 

Start ing: Full sp(led is nttaio(ld in fromlQt0 40 feetoffilm 
travel, depending upon the amount of film on the reel. 

Comm uta tor: T he oommutator is intcgralwith the sprockH 
inside the housing, aud is provided with a contact pressure 
adjustment. 

N et Weight: 32 pOunds. 

Code Word Price 

651·AG 
651·PS 1 

Camera, .•...... .. 
Lens FIL S •• , •. ... .. .. .. ... . :::::: :::: ::1 VlnOE 

DUny 

5510.00 
150.00 

PAT ENT NOTICE: See i'lot.<l 15,l>agc v. 
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METERS 

I hrt .. "lj bat.lcr)-operated, pOitable instnl­
mcnLs have been listed s ince t he publication of 
the first. edition of Catalog K. These are the 
TYPE 727-A Vacuum-Tube Voltmeter, the 
TYPE 728-A D-C Vaellmn-Tube Voltmeter a nd 
the T YPE 729-A. NlcgohmmcLer. All three arc 
similar in appearance and nearly identical in 
size. 

A Illultiplier, TYPE 726-PL is now avai lable 

'i':!lJ<! N(WI~ !'ria 

483-F Oltlput .'I eter $54,00 
487-A, B i\ l egohrntueler Ut plcu:td by T YPE 1861-A 
492-A Oxide Il e<;tifier Duwnlinutd 
493-A Thertuocouples . Diswnlinutd 
546-A 1\ l icro\'olter . Ileplcu:cd by TYPE 546,B 
546-B i\l icro"olter 80.00 
583-A Out llut Power Metcr 95.00 
58. Powcr-l.e,'cl IndicnlOl'$ Di$wnl inued 
588-AM D-C Meter /)i-<rO.llinlltil 

for use with the T YPE i26-A VacuUlu-'l'ube 
Voltmeter, so that "oltagcs up to 1500 can be 
measured. 

Other new items incl ude Tnt: 783-A Output 
P ower l\feter with a range up to 100 walts, and 
a new a~c operated mcgolllnmcter, TYPE 
1861-A, which supersedes the TYPI~ 487-A. An 
added feature of the latter instrument is an 
extra scale for rf'ad inl! doc yolI ngf' , 

T yl'" \""'" Price 

664-A T hcrtuOOOUI)le IJ luonlinued 
686-A Po"'cr-I..e.-el I ndicator J)uwnfinual 

726-A Vncuum-Tube Voltmeter $165.00 
726_Pl ,\Iult,plier 15.00 
72 7-A Vacuum-Tube Voltmeter 115.00 
728-A D-C Vucullln-T ube Vol tmeter 110.00 
729-A i\ l egoh ullncter 85.00 
783-A Out pul Power ;\Icter 185.00 

186,·A \ 1 C~'QllIllInc tcr 95.00 
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METERS GENERAL 

TYPE 726-P1 MULTIPLIER 

726-P1 I Multiplie. 

II J 
0 I' , 

' ~ ~ 
$¥f 

~ ' 

o~ I ., 
0.01 • , 

This multiplier extends tbe range of the TYPE 

726-A Vacuum-Tube Voltmeter to 1500 volts. 
1l consists of a capacitive voltage divider 

which provides a ten-ta-one reduction between 
the voltage applied to the multiplier and the 
voltage appearing across tbe voltmeter termi­
na/s. The multiplier filS snugly to the voltmeter 
probe, adding about three inches to the effectivc 
length of the probe. The /langes which secure 
the multiplier to the probe also act as an electro­
static shield for the probe. 

SPECIFICATIONS 
Multiplier Ra tio: 10 to 1, will'in :±: l %. 
Input Impedance: From I " Ie to 100 Me. the input iID _ 
peo:lance is cffcc tj \"('h that of Ii 4.5 I'Jlr CondclIser of leA;; 
thltn 0.5% power fu do/. 
Frequency ErIOI; The frequency error is shown ;n the plot. 
No "pprcc;nolc error occur.; b<:lIveen I Me ann 100 i\I c. Tht 
multiplicr i..<; not reeolJJtncn,l .. d for frcqllco cics below I ]\1 .. . 
Net Weight: 12 ounce"_ 

C.od., \I urd Priu 

. 1 AI.OU O 515 .00 

I 
I 

-

, 
" ,~ 

fFtEQUENCY IN Me 

Plot nf frequency error for Tva: 726-PI ]\I ulti l'lier. 

TYPE 727-A VACUUM-TUBE VOLTMETER 
(BAnERY OPERATED) 

USES: This is a general-purpose vacuum-tube 
voltmeter for usc at frequencies up to about 
100 megacycles. Because it is batlery operated 
and portable, it has many applications in the 
field, where an a-c power line is not always 
available. 

DESCRIPTION: A diode rectifier circuit is eill­
ployed as in the TYPE 726-A Voltmeter but 
with a more sensitive two-stage doc amplifier, 
permi tt ing the measurement of a-c voltages 

42 

down to 50 millivollS over the entire frequency 
range. The high-voltage limit is also extended. 
to 300 volts. 

FEATURES: The high input impedance, wide 
voltage range, and wide freq uency range of 
this instrument combined with its convenience 
and portability make the TYPE 72i-A Vaeuum ­
Tube Voltmeter an extremely useful meter for 
thc communications laboratory, as well as for 
field work. 



 

 

RADIO CO . 

SPECIFICATIONS 
Rangl!; 0.05 volt to 300 \'olt.s Re, in seVCll runltes (O .l, 1, 3, 
10,30, 100, 300 Yo\Lq, full scule). 
Accuracy, The mete r reads peak values of the applied 
voltage, and is calibrated in r-ru-s v!lluea of a s ine wave. 
With sinusoidal voltages applied, the accuracy is us follows: 

±3% of full B~ale on Ihe 0.3-volt range 
±2% of full scale on the 1. 3, and 10-volt rangelS 
±5% of full scole on tbe 30, 100. and JOO-Yolt raul;~s 

W.veform EnOl: The instrument is calib,uted to read the 
1-Ill-S value of a sinusoidal voltage. 00 the higl,,:r vo ltage 
moges, however. it is eS'lcntially a peak reading d<Jvicc. 
ca li brated to read 0.707 of the peak value of the applied 
,·..,ltalo;c, and on distorted waveforms the percentage devia­
tion of the readiog frolll the T-m-5 value mny be n$lnrge as 
the percentage of hurmouics prO!;!eut. On the lowe~t ranges 
the instrumeut approximates a true square-Inw de,·icc. 
Fr~querlC:Y Error: Len thall 1% between 20 cycles and 
30 iIIe. At higher frequenciO!;! . the error is aoout + 5% at 
65 Me nod about + 10% at 100 Me. 
lnpUl lmpedance! Thc input capacitance is upproxilUatcly 
t6 ppf. The parallel input resistance (at low frequeucics) is 
ubout5 megohUlson the lower rauge~ oud "bout 3 megohlUs 
ou the 30. 100, and 300-volt ranges. T he accomp:HJ~' iug 
cun'cs g ive the vur iution of RI' and XI' with frequcn ey. 
Temperature Ind H umidity Effe cu : Over the noronol range 
of room cOllditiollS (65 0 !-,,,hrcnhcit to 95° Fahrenheit; 

P lot of resistive and reactive componenu of input 
impedance of TYPE i2i-A Vacuum-Tube Yoltmewr. 

METERS 

o to 95% relat.ive humidity) the accurucy of indi<.:ation is 
SuhSI"lItially independent of temperature and I,u,nidity 
colldi(ions. Somewhat reduced accuracy UJa~' be expected, 
however. if thc instrulIlen t is suojected to cx trellles of 
lem pcrnlure. 
Z ero Adj ustment: A zero ~dj"!:J.lmenl is pro.'ided on the 
pallCI. The se tting- is the S'''''C for (Ill r<lnl:e~. 

V lIcu um Tubes: Two IS5 t uhes and onc 95i tube are used 
and ;rre supplied wit.h the instrument.. 

Blitteries: Two UUri-:CSS \\'20PI, one Burgl':S$ W5DP. and 
three Burgess 2F bnUcril':~ lire req uircd. and lire ~upl'lied 
with the instrument. I3nttery life is 9pproxi.nale ly 250 
hours of inwrmittent ope ration. 
M o unting: The ins truUlent is supplied ill a WAlnut case 
.... ith eo'"er ~nd is mounted 00 nn engraved olack crack le· 
finish alt""inlJm p,,",el. 
Dime nsions: II x 6 % x 3?f inches. ovcr-all (cover closed). 
Net Weight: IOYa pounds. including batteries. 

Codt Word Priu 

127-A 
!'ATENT i'.;QTJ C E. 

1 Vacuum-Tub e V o ltme ter. ........ .. .. .. . ..... 1 l'TC:~TY $11 5.00 
See Note 21:1, pago i,·. 

Schematic c ircuit <li!lgram of TY l' ~: 727-'\ V!lcuum-Tube Vollmeter. 

r ., ,);:' ! rrtS ... - \\!;~ 'f 
~ 

/. , , , , 
H VOLT S 'f' --: :-, , , 

I , 
~- -,.--,. , 

ZERO 

~ 
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M ETERS GENERAL 

TYPE 728-A D-C VACUUM-TUBE VOLTMETER 
(BA TIERY OPERATED) 

USES: This voltmeter is iotended for measurillg 
d-<: voltages in low-power circuits where no 
appreciable power can be taken by the meter. 
It. is particularl y useful for measuring electrode 
voltages on vacuum tubes and cathode-ray 
oscillographs. 

DESCRIPTION: The circuit is that of a degener­
ative d-c amplifier. The voltage to be measured 
is applied directly to the grid on the lower 
ranges, and through a high resistance voltage 
divider for the high ranges. The instrument is 
portable, and power supply is obtained from 
self-contained batteries. 

FEATURES: The input resistance is extremely 
high , greater than 1000 megohms on all ranges. 
Wide range and complete portability are also 
important features. A reversing switch is pro-­
vided 0 11 the panel so tbat either the positive 
or the negative terminal of the source under 
measurement can be grounded to the panel. 
Superimposed a-c voltages of considerable 
magnitude have no effect on the meter indi­
cation, thus making possible the measurement 
of fixed electrode voltages in the presence of 
signal vol tages. 

SPECIFICATIONS 
Ra nge: 0.05 to 3000 volts in seve" ra"ges (3, 10.30, 100, 
300. 1000,3000 volts . fu ll s<::a l(:) . 
Accuracy: Within ± 3 % of full s~nl(l fo r the lower voltage 
rang~'$ (3, 10.30 volts. fuLl $cale) . With in ±5% of fuLL scule 
for the higher "o\tnge l'unges (100, 300. 1000. 3000 ,"ol ts, 
fu ll lie:> le). Ilatt.;ry aging lWIY ca use a ll add itioua l error 
of 2 % of ful l seale on the 3-volt range. 
Input Resi$tQnce: 1000 mcgohms on 1110 higher yoltage 
ru!l~C;; (100. 300, 1000, 3000 ,'olts, fuLlscnlc). Greater tha ll 
5000 megohms 0 11 the 10\\' ,"oltage ranges. 
Terminals: T wo set,; of input tnmi""ls arn pro" ided on t he 
panel . Onc ,;et is used for lI )ensurCrHcuts a L the low yoltage 
eud of the roog() (0 to 30 volt$) and the olher sel is used 
for the higher voltage mensuremCllls (30 to 3000 volts). 
Po larity: A rcn:n;ing switch On the pand permit;; mcasuTC­
"'~nt;; will, cilh~r Ihe poSili,'c Dr Ihc ucga!;,·c ten";,,,,] 

1'ype 

728-A I D-C V~cuum _T u be~Voltmetef. 

(RighI) Elementary schemalic 
diagrulll for T VI'E 728-A D-C 

Vacu um-Tube Voltmeter. 
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of the source grounded to t he panel of the i"strumeu\. 
Effect of A-C: A supcriUlJloset.I (I-e "oltnge of as high as 
200 ,·olt.! has a ueg ligible effect 00 the meter ind ication. 
Tube: The t u b~, a t~'pe l E5-G P, is supplicd. 

Batle ri e~: T he batter ies req uired are t h rce BurgcssW30B P 
or equivak nt and onc Burgess F2 BP or <:qu i,·a lent. A com­
par tw enl is providet.l in UJC casc of tbe iustrumcnt for 
holding a ll batteries. A set o f b(!Lt~r i Cll is supplied with thc 
ins trument. 

Mounting: The instrument is supplied in a waluut ca~~ 
with cover and is mounted on un cn;;ravcd blad, cr:Jck l~­

finish ulUUlinUlIl p:.lIlel. 

Dimensions: Wilh cover closet.l. (length) 11 )( (width) 
6 % )( (height) 5~ ioches. over·all 

Ne t Weight: 9% pou"d~. ioduding halterip->,. 

Code Wurd Price 

. . . . . . . . . . . I $110.00 

"r' --r---------------,-, 

ELEMENTARY SCHEMATIC DIAGRAM 



 

 

RADIO CO. MET~RS 

TYPE 729-A MEGOHMMETER 
(BATIERY OPERATED) 

USES: This megohmmetel' is a new battery­
operated design particularly in tended for appli­
cations where portability is required. It is well 
adapted for field use in the measurement oCthe 
leakage resistance of cables and insuJation. The 
wide range of resistance covered by this in­
strument makes it suitable for use as a moisture 
content indica tor for such materials as lumber, 
paper, and leather, where a definite relationship 
exists bet\vcen moisture content and electrical 
conductivity. 
DESCRIPTION: The circuit employed is. that of 
a conventional ohmmeter. The necessary sen­
sitivity for measuring high resistance is obtained 
by using a vacuum-tube voltmeter as the indi­
cating clement. 

The highest. resistance standard (1000 meg­
ohms) is sealed in glass and especiall y treated 
to prevent surface leakage. This construction 
insures that the readings of the instrument are 
essentiall y independent of humidity. This 
feature is particularly valuable in field use, 
where adverse humidi ty conditions are fre­
quen tl y encountered. 

FEATURES: A wide range of resistance is 
covered with excellent accuracy. The meter is 
calibrated at mid-scaIe for each range, and the 
circui t is stabilized to insure accuracy of cali­
bration, independent of tube characteristics. 
The features of portability and self-contained 

power supply are important for many appl i­
cations. 

SPECIFICATIONS 

Range: 2000 ohm~ to 50,000 mc(!ohms in fiv,. ...,verlapping 
ranges. 
Scale: The standard direet-readi,,!; olUllllleter calibration 
is used : center scale v~lues ~r" .1, 1, 10, 100. ~Ilfl 1000 
mel';ohms. Length of scale, 3 7.( inches; centr,,1 dec"de. 1 % 
inches. 
Accuracy: Within ±5% of the indicllled value between 
30,000 Olllll$ and :\ megohms. and within 3 % between 3 
meg-ohms an,1 :1000 megohms whell the centra l decade of 
the sca le is u~ed. Oul.side the ecn Lral de<:ade the error in­
creases because of the compressed scole. For voltage Itlea$­
urew ents the ueeur,,,;y b ±2% of full ~calc . 

Temperature and Humidity EffecU: Over the normal range 
of room oonditions (65' Fahrcnheit to 95" Fahrenheit; 0 to 
95% relativc humidity) the accuracy of ind ication ;s sub­
~1<wt.ia ll y independent of temperature and humidity con­
ditions. Somewha t reduced accuracy may be expccted, 
however, if lhe ins trumeut is subjected to temper"tures 
beyon<l the above range. 

Type 

Voltage on Unknown: The vol tug<> applied on the unknown 
doc~ nol exceed 22)12 "oll ~ ,,,,,I vurip.g with the meter 
iudicutiou. 

Tube: Tile tulJc, u type lE5·GP, is SUI>plicd. 

Blltteries: T he hatteries required are two Burgess W30BP 
or cquivulent and one Burgess 2F2H or equil'alent. A cooo­
partment is prov ided in t he case of the instrument for 
holding nil b~ttcr i es. A set of batteries is supplied with the 
instrument. Batter)· life is appro~ i 01ate'Y 250 hoW'S of 
intermi t Ullllopen'lion. 

Mountin g: The iustrumeut is supplied in a walnut case 
with cover and is mounted on ao eograved black crackle­
finish a lunlluum panel. 

Dimensions: Wi th cover closed : (Length) 11 x (width) 6?i 
x (height) 5,% inches, over-all. 

Net Weight: 8,% pounds. including batteries. 

Cod~ Word Priu. 

129·A I Megohmmeter " . , .. .... .... . . .. ",. !'lOllS $85.00 
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METERS GENERA L 

TYPE 1861-A MEGOHMMETER 
AND VOLTMETER 

(A-C OPERA TED) 

USES: The TYPE 1861-A l\'Iegohmmeter is a 
direct-reading ohmmeter for measuring rela­
tively high resistances, such as carbon resistors. 
and the leakage resistance of cables and samples 
of insulating material. It can also be used to 
locate defective insulation in electrical equip­
ment. 

The leakage resistance of condensers call also 

be measured, but in measuring large condensers 
with low leakage, the time cons tant resulls in 
equi librium being reached slowly. For example. 
s condenser of I pC capacitance. having a 
leakage resislance of 1000 megohms, cou ld be 
shown in ' 8 few seconds to have a resistance 
greater than 500 megohms, bu t perhaps a 
minute would be required to obtain the re­
sistance within 10% . If a higher test voltage or 
a lower time constant is required. t he TYPE 
544-B Megohm Bridge is recommended (see 
Calalog K). 

This instrument can also be used as a 
vacuum-tube voltmeter for measuring d-c 
voltage up to 100 volts. 

DESCRIPTION: This instrument is very similar 
to the ordinary ohmmeter. except that. in order 
to obtain high ranges,a vacuum-tube voltmeter 
is used iosU'ad of the conventional indicator. 
A zero adjustment is provided for setting all 
five ranges in a single operation. 

FEATURES: The TYPE 1861-A Megohmmeter 
indicates resistance directly on the large meter 
scale. I ts operation is just as simple as that of 
an ordinary ohmmeter, and a wide range of 
resistances can be measured on the five over­
lapping ranges. The instrument is completely 
a-c operated and has a voltage-regulated power 
supply. The d-c voltage scale greatly increases 
the usefulness of this instrument over that of 
previous models. 

SPECIFICATIONS 
Range, 2.000 ohms to 50,000 megohms in five overlapping 
ranges; ~ero to 100 volts, dc. 

Sc:ar~: The lIumd&rd direct-.rcading ohmmeter e"llbration 
ill Wled; center scale values are 0.1, 1, 10. 100, and 1000 
megohms. Length of scale, 3U ioches; center decade, 
1~ inches. The scale is illuminated by a lamp in the indi­
cating meter. The voltage scale is linear. 

Accuracy: Within ±5% of the indicated value between 
30,000 ohms and 3 megohIIl$, and within 8% between 3 
megohms and 3000 megohIIl$ when the centrul decade of 
the 8CIlie ill UlIed. Outside tbe eentra] docade the error in_ 
eteases because of the oompressed seale. For voltage meas­
urements the accurac~' is ±2% of fu ll seale. 

Inpul Implldanc~: For voltage measurements the input 
impedance in megohIIl$ is indicaled by the selector awitch. 

Temperature end Humidity Eff~cu: Over the normal range 
of room oonditions (6S 0 Fuhrenhei t to 95 6 Fahrenheit; 0 to 

Type 

95% relative humidity) the accura.cy of the instrument is 
substantially independcnt of temperature and humidity. 

Volt3ge on Unknown: T he applied voltage On the unknown 
does not exceed 106 volts and varies with the indieation. 

Tubes: The necessary lubes, one type I-v, olle t ypc85, and 
one VR-I05 are supplied. 

Power Supply: 105 to 125 (or 210 to 250) volts. 40 to 60 
cycles ac. The power required is 10 wBtts. 

Acc~ssol i~s Suppli~d: A seven-foot connecting oord. 

Mounting: The instrument is supplied in a walnut case and 
is mounted on an engraved black crackle-finish aluminum 
panel. 

Dim~nsions: (Width) 10 x (height) 8 x (depth) 5).4 inehe.., 
over-aJ1. 

Nd W~i9h1: 8.14 pOunds. 

Code Word Price 

1861 -A I M~gohmmet~I ....... . .... • .... . ............ 1 ONION 595.00 

46 



 

 

RADIO CO. METERS 

TYPE 783·A OUTPUT.POWER METER 

USES: The TYPE 783-A Output-Power J\'feter is 
a direct-read ing instrument fol' measuring the 
power output of audio-frequency circuits. 

Some of its specific uses include the testing 
of amplifiers, transformers, and other networks. 
It is particularly useful for simulating loud­
speaker or other load impedances in testing the 
output characteristics. of high-power audio 
systems, since it will measure power outputs as 
high as 100 watts. It is sufficiently sensitive, on 
the other hand, to be useful in measuring very 
low-level circuits. 

DESCRIPTION: Functionally the TYPE 783-A 
Output-Power Meter is equivalent to au ad­
justable load impedance across which is COI1-

Type 

783-A I Output.Power Meter. 

PATENT NOTICE. s..e Not... S. 6, pa~ iv. 

neeted a voltmeter that is calibrated directly 
in watts dissipated in the load. 

This instrument is very similar to the TYPE 
583-A Output-Power Meter described in C ·lla­
log K but has a much higher power range (100 
watts, maximum) as well as better frequency 
and impedance characteristics, 

FEATURES: This instrument gives accurate 
power indications over a wide range of power, 
impedance, and frequency, The auxiliary deci­
bel scale is convenient for many types of 
measurement, 

SPECIFICATIONS 
Power Range: 0.2 milliwatt to 100 watls in five rllnge.~ 
(to and 100 milliwatts. I, 10, and 100 walta, full scale). 
An auxciliary decibel scale rcach from - lO to +50 db 
rdcrrcd to a lcvel of 1 milliwatt. 

Impedance Range: 2.S to 20,000 obrl)$, Forty discrek 
impcdances, distributed approxima.tely loga.rithnlica.lly . 
arc obtained by means of a ten-step 01-11\18 dial and a 
four-step 1\IULTI PLIEn. 

Impedance Accuracy: The input impedance is within ±2% 
of the indicated value. e:<cept st the higber audio fre­
qucncies, where the Crror for the higher impedance settings 
may c:<cced this value. A1IS,OOOcyc\os the input impedauce 
error is about S% for impedances from 10,000 to 20,000 
ohms. 

Power Accuracy: Tho indicated power is accurate to 
±0.25 db at full-scale I'<)ad ing. At the lo .. est im~dance 
multiplier setting (2.S to 20 ohmll) there may be an 
additional error of 0.2 db due to swit.::b {;()nt.a.::t resistance 
wh"n the powcr multiplier is set at 10 (10 to 100 watt 
range). 

The over-all frequency characteristic of the pOwer 
indication is flat within ±O.5 db from 20 cycles to 10,000 
cycles; within ±0.7S db to IS,OOO cycles. 

Waveform Error: The indicating iU8trument used is 0 

{;()pper-o:<idc rc"tiGer meter, calibrated in r-m-a values for 
Ii sinusoidal applied voltage. Whea nOrl-sinu$Oidal volt­
ages ure applied an error in indication may occur, since the 
meter is not a true r·m-s indicating device. The elTor .. ill 
depend on tbe magnitude and phase of the barmoniC!! 
pre~ent, but, with wavoforTIlli normally en<;ountered in 
measuremcnt circuits at {;()mmurucations 'requencie.;, "ill 
not he serions. 

Temperature and Humidity Effects: Humidity couditiol1s 
have u negl igible effect on the accuracy of the instrument. 

The irlstrument is calibrated at 77" Fahrenheit and, if 
the ambient tempcruturc departs widely from thi~ value, 
additional errOI"3 of indicatiOn may be e:<pccted. At high 
temperatures (95 0 Fahrenheit) this additional error may 
approach the nominal calibration error, particularly at 
the higher frequenci~'li. 

The heat dis.sipated by the instrument itself has no 
effect on the accuracy. 

Mounting: The iustrumcnt is mounted on Ii bakelite p ~,nel 
in a walnut cahind. 

Dimensions, 8 x 18 x 7 inches. over."ll. 

Net Weight: 17 pounds. 

Cod~ Word 

. . . . . . . . I ABBEV 

Price 

$185.00 
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TYPE 546-8 AUDIO.FREOUENCY MICROVOLTER 
USES: The T YPE 546-B Audio-Frequency 
Microvolter is a useful source of small, known, 
audio-frequency vol tages. In measuring the 
response of amplifiers, t ransformers, and other 
audio equipment, such a source of known input. 
voltage is extremely valuable. The microvolter 
can also be used to measure other small voltages 
by substitution met.hods. 

DESCRIPTION: T his instru ment consists, es­
sentially, of a constant impedance attenuatar 
and a voltmeter by means of which Lhe input 
to the attenuatar is standardized. A s\yitch 
controls the output voltage in decade sLeps 
while an individ ually calibrated dial provides 
continuous control over each decade. 

FE ATURES: T his instrument has an excellent 
frequency characteristic, extending from very 
low frequencies up to 20,000 cycles. The low­
frequ ency limit is determined by the charac­
teristics of the meter. Excellent accuracy is 
obtainable for absolute voltage levels, and for 
voltage ratios, as are used in gain or loss 

measurements, still better accuracy can be 
obtained. 

I n addition to the voltage calibration of the 
meter and multiplier, a decibel scale is provided. 
T his facilita tes the work of obtaining response 
charac teristics. since no calculations are neces­
sary to obtain the relative response in decibels. 

SPECIFICATIONS 

O utput Volt-llge R-llnge: From 0.1 microvolt to 1.0 volt, 
open ci rcuit, when the input volwge is se t to the standard­
ized referen~ value. 

Accul-IIcy: For open-<:;ircuit ontput voltages the calibration 
i6 aocurate within ±3% ± 0.1 microvolt fnr output selling~ 
above I microvolt and for all frl'quencics be tweeo 20 nud 
20.000 cycles. T his accurac)· applies o"ly where waveform 
and tempcratore errors ure negligible (S0e oolow). Belo .... 
I microvolt the error inerellsea owing to crowding of the 
scale. 

For r"tios or increments of volwge. ul a given frequency. 
the accur"cy of "ny rend ing is within ± 2% ±O. ! micro_ 
volt. a t frcque llcie3 up to 100.000 cycle,; . At thc highcr 
frequencie s this accuracy applies only lit levels above 100 
microvol ts. 

Output Impedance: T heoutputimpeoance is approximately 
200 ohms and is oonstant wi th setting withiu ±50/0. This 
impedonce i~ sufficiently low so tha t no CQrrection on the 
output voltage is nccc.ssary for load impedarlces of the ordcr 
of 50.000 ohms and "re"ter. 

I I I I I I I ~_ • 
... IM I I ~ I I ._ 

@-':''''w I , L ___ __ -' , .. ,no L ____ _ 

." ... " ",n_,,"" 

Inp ut Impedance: Approximately 430 ohms. sOUstautiall y 
indcpendent of output seUillg 011 all but the highest 
mlliliplie r position. 

Wavefo rm Erro r: The accuracy of the microyolter as a 
calibrAted attenuolor or voltage di vider is independen t of 
waveform. The absolute accuracy of the output voltage 
c"libration depends on the charac teristics of the input 
voltmeter. which hus a smoll woveform error that depends 
in turn on both the phase and thc magnitude of harmonics 
present in the input. This error in the voltmeter cton, in 
geucral. be neglected when the microvolter is used with 
ordinary laboratory oscillators. 

T~mp~rdt u" .. Enn" TI,~ ,,~~un"' l' of ll." cal ibra tion i~ 
independent of temperature when the microvolter is used 
as an attenuator or voltage d ivider. The absolute "ccuracy 
is a(Jected s lightly by teulperatuyc because of ch"uge in the 
voltmeter characteristics. The ucceSSl\ry correctiou for 
temperatures from 65° to 95· F"brenheit is furuished with 
the instrumeut. T he e/Fects of humidity arc negligible. 

Powel Source: The driving: oscillator mu~t be capable of 
furnishing about 2.2 volts ucross 430 ohms. or about 
II milliwalts. 

T elm ina Is: J"ck_top binding posts are mounted on standard 
~-iuch ~paeillg. 

M ounting: The ins trument is mounted on an aluminum 
paud il.l " "hidded wnlnut cabinet. 

Dimensinns: (Length) 10 X (width) 7 X (height) 6Vs inches. 
over·alL 

Net Wei~ hl: 6 Y,. pounds. 

Code lI'ord Price 

546-8 
-nee. u. S. Pat. Off. 

1 A udio-Fleq uency Miclovolte l * . ... . .. .. ... 1 CROWN 580.00 
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FREQUENCY-MEASURING EQUIPMENT 

Listed in t.he following table are all fre­
quency standards and frequency-measuring 
instruments of our manufaclUre which are cur­
rently available. Some of the items listed in the 
1939 edition of Catalog K have been discon­
tinued; others have been replaced by new 
models, and sC\'eral entirely ncw instruments 
have been added. 

Your attention is directed particularly to 
two new instruments for the ul tra-high-fl'e­
quency range, TYPE 720-A Heterodyne Fre­
quency Meler (page 50) and TYl'E lHO Wave­
meter (page 59). Both of these instruments 
Il\l\'c been made possihle by General Badia's 
development of the butterfly circuit for tuning 
at 1II t ra-high-frcquencies. 

Typt 

(_lO_H 
(-l O-H 

C-21-HLD 

C-21-HLD 

25-A 

'" 376·L 
376-M 
419.A 
434· B 
475·B.( 

476·A 
566·A 
574. 
6 11 ·( 
612·( 
612·K 
614·B 
614.( 
616·( 

616·0 

Name Price 

Scoondnry FrequencyStnndanl $795.00 
Secondary Frequency Staodn rd 

with Fre<:lueney Measuring 
Equipment 

Prilu ary Frequency Stolldnrd . 
1920.00 

0...(: operated 2595.00 
Prirnary Frequency Standard, 

baUery operated (less I.oul. 
te ries) . 2720.00 

FrC(juclicy Mea.suring Equip· 
ment for C·2 1· HLIJ 2325 .00 

Broadcast Frequenc)' 1\lonilor 

WtlVemcler. 
Quartz Plnte . 

Iteplaced by TYI-~~ 11 8 1-'\ 
Di'Clllllinuro 

85 .00 
35.00 

DUconlinuw 
/)iuonlilluw 

Quartz Plo te . 
Heeti fi er-T ype Wavemeter . 
Audio-Frequency Meier. 
Frequency 1\lollitor 

Replaud by Ty .. !:'! 1181-A 
Quartz Bar DiUOlllinuro 
Wtlvemeler. 45.00 
WavemCler . Duecmlinued 
SyncN) Clock Di'CQlllinue:t 
Cuulliing Panel 190.00 
Coupling Paocl .. . 125.00 
Selcctiye A mpliflcr Iteplacro by TYI- ';; 614-C 
Selecti,'c Amplifier 27 5.00 
Heterodyne-Frequency 1\ l eter 

Itep /acro by TYl'~ 616-D 
IIClerorl)' nc-Frequency 1\l eter. 575.00 

An entirel y new frequency-deviation mon­
itor, TYPE H 81·A, is described on page 52. 
This is a new ly designed, up-to·dalc monitor _ 
which. in sensiLivily, stahility and coTlYf~n ience, 

is fa r rulead of pre-war models. One I)f its out-­
standing fcat ures is a new frequency meter 
circuit, which gives an indication ('ompletely 
independent of carrier modulation, so lha t il 
can operate directly from a modula ted signnl. 

FOI" frequency monitoring al higher fre· 
quencies (up to 150 {vIc) the new TYPE; 11 75·A 
Frequency Monitor (page 54) is available, and 
the TYPE 1176-A Frequency Meter (p:.Ige 55) . 

T ype 

617-C 
619-E 
620-AM 
620·AR 
676· 
681.A, B 

692-B 
698-A 
699·A 
720-A 
72 4-A 
758·A 
775-A 

815-A 
815·B 
815·( 
81 5-P1 
816·A 

816-B 

834.A, B 

1140·A 
1175·A 
1176·A 
1181·A 

Name 

Interpolotion Oscillntor 
I lctcrodyne Detector 
Hclerod)'ne Frequency Metcr 
Helerod)'ne Frequenc)' MeIer 
Quart>; Rnr 
Frequency De"ialion Meter 

I>rice 

$500.00 
360.00 
555.00 
490.00 
145.00 

Replaced by TYPIl 11 81.,\ 
i\lult iviurntor. 140.00 
1\l ult i,·iuralor . 220.00 
COlUIlarillOn Oscilloscope. 215.00 
Heterodyne Freq uency 1\ l eter 250.00 
P r;:cisiQIl Wt\vemclcr 190.00 
Wn">'cmclcr. 28.00 
Frequency-Limit Monitor 

Repiw:td by TYI'I-: 1175-'\ 

I'r<l(;i$ion Fork. 50 c~ . 
I' reei~ion Fork. 60 Cp!I • 

Preeisioll Fork. 100 cps 
T rllllllror lller 

alld TYI'I-: 1176-'\ 
165.00 
175.00 
175.00 

Vacu urn-Tulxl P recision Fork 
($0 cps) 

Vucuuru.Tube Precision Fork 
(60 cpII) . 

E lectronic Frequcncy "IcIer 

6.00 

385.00 

385.00 

Replact(/ by T \' I'I~ 1176_'\ 
U·H-F Wuveruclcr 65.00 
Freq ucney 1\ l on;lor 250.00 
Freq uency 1\ lcler . 185.00 
Froqucnc)' D.winl ion J\lonitor 

(Ollilro..:.) 550.00 
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FRE9UENCY GENERAL 

TYPE 720-A HETERODYNE FREQUENCY METER 

USES: The TYPE 720-A Heterodyne Frequency 
Meter is used for the measurement of fre­
quency in the v-h-f and u-b-f bands. It extends 
t.he field of the familiar heterodyne method of 
measurement to a frequency of 3000 Me. 

DESCRIPTION: The principal elements of the 
instrument are a calibrated oscillator, a crystal 
detector and an aud io ampli fier. The frequency­
determining element of the oscill ator is a 
butterfly circuit in which the capacitance 
and the inductance are varied simultaneously. 
The movable part of the circuit rotates in bull 
bearings. No sliding contacts are used, and no 
current is carried by tbe bearings. This permits 
a smooth and stable adj ustment of frequency. 
The oscillator frequency is adjustable between 
100 and 200 Mc. Harmonics of the oscilla tor 
are used to measure frequencies above 200 M c, 
and harmonics of the unknown are used at fre­
quencies below 100 Mc. 

The detector is an iron-pyrites crystal, so 
mounted that it is easily accessihle for replace­
ment. A spare is furnished. 

The three-stage audio amplifier has an ef­
fective band width of 50 kc. The output of the 
amplifier operates a panel ~eter and a buil t-in 

50 

loud speaker. A jack is provided as well for 
head telephones. 

Tbe entire assembly is hattery-operated, 
completely self-contained, and mounted in a 
portable, fabric-covered cabinet. Complete op­
erating instructions are mounted in the cover 
of the cabinet. 

The sensitivity of the instrument is high, and 
no direct connection to tbe source under meas­
urement is required. The pickup obtained by 
the adjustable antenna mounted on the panel 
is usually adequate, but provision is made for 
connecting an additional pickup wire, if nec­
essary. 

FEATURES: The sensitivity obtainable with 
the heterodyne method of measurement per­
mits this instrument to be Ilsed on compara­
tively weak signals, and permits a wide range 
of frequencies to be measured with a single 
fundamental frequency band. The design of 
the tuned circuit avoids most of the difficulties 
inherent in variable-frequency elements at 
ultra-high frequencies and makes possible 
stable and repeatable frequency settings. 

The small size and portability of the in­
strument is a considerable convenience. 



 

 

RADIO CO. FREIjlUENCY 

SPECIFICATIONS 

Frequency R,,"ge: T he fundnmental frequeucy rnas e i~ 
froro 100 to 200 illcgocydcs. Thi, runge is oovered in R 
single band with approximnteiy logarithmic frequenc)" dis­
tribution. By harmonic methods frcquem;ies between 10 
megaeyclcs <Iud 3000 megac)'cles can be measured . Since 
harmonics of the internal oscillator are considcrabl)' 
s tronger than harmonics of the unknown as generated in 
the detector, the sensitivity of the instrument for fre­
quencies below the range of the oscillator fundamental i~ 
considerably ic:>S than that (It frequencies equal to or above 
the O$cillator rundnmcntal. . <1 

The unknown frequencies are measured by Selting the 
frequency meter to n- point where a beat nole is produced 
with the unknown frequency. 

Beet Indication: A shoog beat note wiH be henrd in the 
"moll dynamic speaker in the front panel. For weaker sig­
nals a pai r or hendphonesshould be used. I n addition to the 
sudible beat, n visual indication is obtained by the delle<;­
tion of tbe panel meter. Since the band width of the de­
tector cir<;uit ill 50 kilocycles, the panel meter will deflect 
even when the frequency measured ill unstable and docs 
not produce a steady audible beat note. 

(alib"dion: The main dial is calibrated in £requcnc)', each 
division corresponding to one megacycle. 

The vernier dial is geared to the luning unit to make one­
half tum o£ the dial correspond to 1 % change in frequency 
over the major part of the tuning range. The vernier dbl 
carries 200 uniform divisions. 

A<;curacy: The overall atturaey of measurement is 0. 1 %. 

Temperature and Humidity Effects: Over the range of room 
couditiows normally encountered temperature and hu­
midity do not affect the nccuracy of the instrument. 

VI/<;uum Tubes: The following tubes ore used and are sup­
plied with the inst rument: 

I-type IN5-GT (RCA or equivalent) 
I- type Ip8-GT (I\CA or equivalent) 
I-type 958 

Battery: A single-bln<;k Burgess TVPK 6TA60 Battery is 
used and is supplied with the instrument. The power re­
quired is approximately 90 volt.!, 6 ma, and 1.4 volts, 
2 .• 0 mao 

TyP<' 

View of the butterfly-type tuned ein;uit used in 
the TYPE 720-A Heterodyne Frequency Meter. 

(IISI!: The TYPE 720-A Heterodyne Frequency- Mewr is 
mounted in n shielded enrrying ense of durable airplaue 
luggage construction. Complew operating instructions are 
attached to the cover, aud a complete wiring diagram, with 
circuit constants, is attached to the inside of the cabinet. 

Spare Parts: One TYp~ Z20EC-l Dete<:tor is supplied as 
spare in addition to tile one in the instrulucnt. 

ACClmorie5 Rl!quirl!d: Headphones which can bo plugged 
in on the front panel, and which can be stored in the cover 
of the iIllltrument. 

Diml!n5ion5: Overall, 12 J.S x 13~ x 10~ (depth) inches. 
Panel, IOU x 11U inches. 

Net Weisht, 27U ponnds. with battery. 

Cooe Word Price 

720-A Hl!terodyne Frequency Metel FAr'iC'( $250.00 

OSCILLATOR 

r-____ AIIOIO AMPLIFlER _ ______ ~ ,., 

, 
PANeL 

M£UR 

PHONES 

SP£AK£R 
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FRE9UENCY GENERAL 

TYPE 1181-A FREQUENCY DEVIA liON MONITOR 
FOR A -M TRANSMITTERS 

USES: The Frequency Devia tion Monitor in­
dicates directly the magnitude and direction of 
the frequency deviation of a broadcast trans­
mitter from its assigned channel frequency. A 
monitor of this general type is required for each 
station by the Federal Communications Com­
mission. 

T his monitor replaces the Type 25-A Broad­
cast Frequency Monitor which consisted of 
TYPE 475 Frequency Mon itor and TYPE 681 
Frequency Devialion .Meter. 

DESCRIPTIO N: The elements of the monitor 
arc shown ill the accompanying schematic 
block diagram. Vol tages from a Lcmpcralurc­
controlled piczo-clcctric oscillator (frequency 
f ± 1000 cycles) and the t ransmiLler to be 
monitored (frequency f ± tlJ) are amplified 
and fed to a mixer from which their difierence 
frequency (1000 ± (j.f ) is obtained. This audio 
frequency is amplified, i ts peaks arc clipped to 
produce an essentially square waveform, and 
the sq uare wavcs are applied to an audio­
frequency meter. The indicating element of the 
frequency meter is calibrated to read zero when 

the audio beat is exactl y 1000 cycles per sec­
ond. Deviations from 1000 cycles (tlf) are in­
dicated directly as frequency deviation of the 
transmitter in cycles per second. 

T he moniLor is a-c operated and is mounted 
on a single relay rack panel. Coupling to the 
transm itter is obtained from a short length of 
wire attached to the input terminals to act 
as an ant.enna. 

FEATURES; Modulation of lhe transmitter eWes 
not aJJecltheJrequcncy indication. Consequently, 
it is no longer necessary to couple the monitor 
to the crystal builer stage. The monitor input 
is obtained from the modulated t ransmiUer 
output, and the r-f power required to operate 
the monitor is so small that only a simple 
pickup antenna is needed ; usually a few inches 
of wire is adequate. 

Positive indica tion of failure of either t rans­
miUer carrier or morutor crystal oscillator is 
provided. Within wide limits the frequency in­
dication is independent of carrier amplitude, 
but a signal-level pilot is extinguished if the 
carrier input level drops too low for proper op-

(Photograph allow. eogin..,..ing model. Finol modo! will differ in ~ppooranoo and shap.c.) 
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eration of the monitor. In addition, the lamp in 
the frequency indicating meter is ex tinguished. 
Similarly, a push-button test indicates whether 
or not t he moni tor crystal voltaRc is adequate. 
Other lamps serve as indicators of power cir­
cuits, tu be circuits, and thermosta t opera tion. 
T hus, a glance will determine whether or not 
the moru Lor is operating properl y. 

FREQUENCY 

These features alone constitu te a vast. im­
provement over previous models. 'They urc 
achieved through a thoroughly coordina ted elec­
trical and mechanical design . T he TYPE l l8l -A 
Frequencv Dev ia tion j\ loniLor is so designed 
that installation is extremely sim ple and that a 
minim um of attention is requ ired from the 
station operating sta ll'. 

SPECIFIC A n O NS 
Frequency Deyia tion Ra nge : ±30 c~'cle,,;, r"adablc to one 
cycle. 

Cmit. Frequency Rangt: 500 10 :WOO lie. 

Accurocy: When rcc<:i vml. within ± IO 1)(lrIS rIC. million. 
An adju~tmcnt is provided to bring the rcadin ;.: into 
"sreemcn! with monitoring ~ t;ltion l1lea~lIrCmCll l s. 

Stabil ity: Under rJ()r"wl opcrntin;; conditions. the frc_ 
qucncy st"bility is helle r than one p~rl in " million. Ad­
j us tments are pro\'irled 10 CQ rrect the indicn ted frCi[ uenc)' 
in terms of s",,,,brd-fN:( I,,,;: nry tra nsmissions whelll"'c r 
nC<:C$$a ry. 

Vacuum Tubes: T he fO!lowlIlll tlobes lire required "'''\ sup­
plied with the instrument; 

3- type 6SJ7 
Z- type 6Aei 
2-t~'Jlc 61-16 
~-ln)e 6SQ7 
I - Iype 6V6-GT 

I- type ;;V4-G 
l - typt) 6IH-G 
I - typo:: VH-LOS (Oe3) 
I - type 2051 

Coupli ng to Tr<l"smitte rs: A few inches o f wire ser"in,;: '''' " n 
;U)tenna is usu(,lly $uflicient. ,\ minimum of 100 mi llivolts 
pic" up is required into a high-impedance g rid drcui l. 

Typ' 

11 81-A \ Frequency Deviati on MonitOi. 

PAT ENT NOTICK See Not68 1, 7, 8, 12. 20. 26.1>a~"(l iv. 

VOLTAGE FROM 
TRANSMITTER 

! , :1: .0. ' 

R - F 

AM PLIFIE R 

R -F 

f :I: .c. f 
I 

MI XER 

A - F 

Accen ories Supp lied: Qu"rtz plute, ~pa re pilo t lighlS, aud 
spare fus~, 

Power Supply: 105 to 125 or 2 10 to 250 " olts. 50 to 60 
C)'c\e,j, 

Power rnpIII: 25 WllltS for hellter drcuits. 100 wat ts for 
monitor circui ts . 

Mounti ng: T he i"sl rument is relny-rack U1ollul(!d. Wal""t 
end r",UI"" (Ire m'ailnble to .1dopt Ih .. instrument fM tahle 
mounling. 

Dlher Fin ishes: S ta ndard Cr-nen.1 Hadiu hlack crncklc. 
Standard grays and flat hla.::" usC(! by transmitter """'u­
faclure!"ll can be ~uppl ied a t a price i",.'rell~c ur $10.00. Fo r 
Ihe saIne price a Illa in ahuuiuum dr~ pallel CIlU be fur. 
nished the customer for Itni$hin.l; in ony wlor dc.~ircd. after 
which it can be rcturned to us fur en"rU"ing a nd iusta l lo­
lion On the ins trument. 

Dimensions, P anel ( le ng th ) 19 x (heigh t) 15U inchC>i. 
Depth behi nd p;oncl. 13 ;nehe!<. 

Ne t Weight: 

-
1000", 

• '" f 

Code Word 

l l .......... Y 

fREQUE"NCY 

(:2) 
METER 

A - F 

Price 

$550.00 
("'I'PflOX U IATJ-:) 

AMPLIF IER f ± 1000 ..... AMPLIFIE R AMPLIFI ER 

1 f .t 1000,,-, I 
S TA NOARO- PEA K- SQUARE WAVES 
fREQUE NCY CLIPPING 

OSCILL AT OR AM PLI F IER 
1000 ..... o± .0. 1 
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FREQUENCY GENERA L 

TYPE 1175-A FREQUENCY MONITOR 

USES: The TYPE 1175~A Frequency Monitor is 
designed to monitor the carrier frequency of 
amplitude-modulated radio tra.nsmiLters in the 
high-frequency range, particularly those op­
erated by poLice, fue, and other municipal de­
part.ments. It is a high-sensitivity monitor and 
hence can be used to monitor t.he frequencies 
of mobile transmitters from a distance as well 
as for monit.oring the main t ransmitter. 

Used eilher singly or in groups, it provides 
an excellent means of monitoring the frequen­
cies used by airlines and airports. 

A voltageof the audio beat frequency between 
transmitter and monitor crystals is available at 
anouLput jack. Where a continuous indication 
of frequency deviation is desired, the TYPE 

1176·A Frequency Meter shou ld be used. 
DESCRIPTION: The monitor consists of a 
temperatW'e·controllcd piezo-eleetric oscillator 
with mounting facilities for 4 crystals; 2 buffer 
amplifiers, one for the crystal frequency and 
one for the transmitter frequency; a mixer ; and 
an audio-frequency amplifier. 

The audio ou tpu t is available at a telephone 
jack on the panel , and the outpuL of the crystal 
buffer stage is available at panel terminals for 
calibrating or adjusting other equipment, such 
as receivers and mobile transmitters. By means 
of a switch, the monitor can be kept in a 
5tand·by condi tion, where the vacuum·tube 
circuits are not operating but temperature can· 
trol is maintained. 

A test for deviation direction is provided, as 
well as tests for crystal and beat outpu t. 

FEATURES: An outstanding feature of this 
monitor is its high sensitivity, which greatly 
increases its fie ld of usefulness. Other features 
include two buffer stages. deviation direction 
test and stand·by operation. 

In conjunction with the TYPE 1176-A Fre· 
quency Meter, an indication of deviation mag· 
nitude is obtained. which is completely un­
affected by amplitude modulation of the 
transmitter carrier. Crystal output terminals 
and an outpu t level control ure provi.ded. 

T he TYI'~ II 75-A Freq uency Monitor lind the TYPE 1176-A Frequency ~ I etef are s l,owil here assembled with end 
rrllmes for use tiS n deviation monitor. Either instrument elln be pUfeh(lS1)(l llnd used separatel)·. 
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RADIO CO. FREQUENCY 

SPECIFICATIONS 
C.rrier Frequency Range: 1;:;00 kc to 150 1\1e. 

Accuracy: With TYPE 376.1\1 Quartz Plate, 0.002 %. 

Quam Pia Ie : No cr)'Stals arc included in t be price. See price 
li,t below. Cr)'sto.ls are ground to channel (requeac),. 

Power Supply: 105 to 125 ,'olta. 50 to 60 c)'cles. By chaug· 
iug coDnections 011 the power trausformer, tbe monitor can 
be operated fl'QD.l a 210- to 250-volt line. 

Power Input: 75 watts , including temperature oontrol. 

Accenorics Supplied: All lUbes; mult ipoint connect() r; 
$po rc f U8Ct1; ' Imrc I)iioliamp. 

TY/l~ 

Vacuum Tubes: 
l - lype 6AC7 
l-lype6AG7 
i-type 6E5 
i -type 6SN7GT 

All VDl;uum lubell nre ~upplied . 

I-type 6J 5 
I-type 6X5 
I-type 7 A8 
I- type VIl-1So.30 

MounUn,: Standard 19-inch rcio)" n<ck panel. WalnUI end 
Frames are availubJe for adapting the illStrument ror table 
mounting-. 

Dimensions: Panel. 19 x 7 inches; depth behind pond. ll M 
inches. 

Net Weight: 22 pounds. 

Code Word Price 

1115·A 
376·M 1 

Freq uency Monitor ........... . ... ... .... ·1 
Querb PI~te .. •....... . . .. .•.. .•.. . .....• 

TIPSY 

I.Anon 
S2 50.00 

35.00 
1'",'n :NT NOTICE. Soc Not ... 1.8, 12, 20, P&K" i'f, 

TYPE 1176·A FREOUENCY METER 
USES: T he TYPE 1176-A Frequency Meter may 
be used as a general-purpose inst.rument. for 
determining t.he frequency of an unknown 
source, or con t.inuously monitoring the fre­
quency of a system. 

For the electronics laboratory it provides 
a convenient means of measuring audio and 
supersonic frequencies up to 60 kc, regardless 
of waveform. For monitoring radio transmit­
Lers, it can be used in conjunction with a crys­
Lal monitor, such as the TYPE Il7S-A, to in­
dicate continuously the deviation from assigned 
cbannel frequ.ency. 

DESCRIPTION: The circuit. consists of (1) an 
input ampl ifier followed by (2) a series of clip­
ping and limiting amplifiers, and (3) a fre­
quency-indicating circuit. composed of a capaci­
tor, a diode, and a doc microammeter. The 

funct.ion of the clippers and limiters is to COIl ­

vert t.he input signal to a square waveform SO 
that. t.he indicat.ion is not affected by changes 
in amplit.ude or waveform of t.he inpu t. signal. 

A well reg ulated power supply eliminates all 
effects of line voltage changes. 
FEATURES: Direct-reading scales, and a single 
range-selector switch, permit rapid frequency 
measurements to be made. 

Individual scale calibration adjustments are 
provided for each range. An external meter 
may be connected to the instrument through a 
multipoint. connector on t.he rear of the unit.. 
Two sets of in put. terminals are provided on the 
panel and, on the rear of the unit, a multipoint 
connector provides a means of attaching more 
permanent connections. Plugging into the 
W. E. panel jacks automaLically disconnects 
Lbe rear tcrmin(:lls. 

SPECIFICATIONS 
Renge: 25-60.000 cycles per scooml ill six runges. Full-
5<:ale va lues are 200. 600, 2000, 6000, 20.000, 60.000 c)·cles. 

Accurocy: 202 cycles, 202 % of full lICale, for all ronges. 
When operating 00 the 60,ooO-cycle rangc, with lCS8 thn.n 
0.5 volt input. lbe oceurac)' becomes 203% of full scnle. 

Input Voltagts: 0.25-150 volts. 

Input Resistance: 500,000 ohms. for all ranges. OM .ide 
grouuded. 

Input W",eform, The ren.dings are substanliolly inde­
pendent of wovefonn, so long as lhe di.!!llymmetry of the 
posi tive a nd ncgalh'e portions of the wn\'e i.less t han 8:1. 

Power Supply: 105-125 (or 210 to 250) "olts, 50-60 c)·cles. 

Power Input: Approximately 50 wntls. 

Type 

V IIcuum Tubes: 
I-type 61-16 I-type 6SN7·GT 
I - type 6SQ7·GT 1-1H>e 6H 
I-type 6Xr.·GT 2-typt 6SJ1 
I -type 6V6-GT I-type OAJ/ VIl75 

l - A.llIperite 3-4 

Mounting: Relay-rock panel; walnut end frnmes a re nvai!· 
able to oon\'ertto table wouu ting. 

Accessories Suppl ied: Spare fuses; spa re pilot lump, 
multi·poin t oonncctor. aU vacuum tuhcs. 

Dimensions, Panel. 19 x 5M inches. depth behind panel. 
11 M inches. 

N et Weight: I9 }i" pounds. 

Code Word Price 

1116-A I Frequency Meter ••.••. • , • • •.• ..•....... ··1 TI ) II D S18S.00 

I'ATI~NT NOTICE. See Notes 1, 26, pAge iv 
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USES: The T VPE 816 Vacuum~Tube Precision 
Fork is a primary standard of frequency. I t can 
be used for the same purposes as TVPE 815 
PrfCisiOIl Fork but its higher precision and 
stabili ty make it adapta ble to considerably 
more accurate measurements and, in addition, 
to timekeeping and eh ronogrnpbie measure· 
men ts. 
DESCRIPTION: The complete instrument con~ 
sists of a t.un ing fork similar to that used in 
TYPE 815 Precision Fork, a temperature 
COl1t rol system, 8 vacuum~tu bc ampl ifie r, and 
a synchronous motor clock. The fork is madc 
of low~temperatllrc~coefIicient s tainless steel. r t. 
is mounted at the hecl on a metal panel, which 
is 8Uaehed to the base of the temperature· 
cOl1trol box by means of four vertical helical 
spriugs to reduce energy dissipation through 
the mouuting. The fork is driven electro­
magnetica ll y, and the drive and pickup coils 
arc symme tricall y placed with respect to the 
j,incs in order to keep the decrement low and 
givc a Q of Lhe order of 20.000. 

A two-stage amplifier couples the pickup and 

GENERA L 

, 

TYPE 816 
, 

VA CUUM-TUBE 

~ PRECISION FORK 
§l , 

the driving coi ls. An a-v·c circuit is included. 
and a fourth vacuum tube supplies output 
power at the fork frequency. The general circuit 
is shown in the accompanying schematic 
diagram. 

The lem pcrature.eontrollcd chamber in 
which the fork is mounted is a metal box 
enclosed in a balsa-wood case. Heaters are 
provided for 115-volt, d.e or a.e opcra tion . 

The synchronous clock is designed Lo register 
correct Lime when the fork is exac tly on its 
rated frequency. Comparison of the readings 
of th is clock with s tandard time signals as 
transmitted by radio provides a means of 
checking the frequency of the fork over 24-bour 
periods of continuous operation. . 

FEATURES: High accuracy ana a high degree 
of frequency stability are important character· 
istics of this fork. Because provision is made for 
using either of two typcs of power supply, the 
fork can be operated under a wide variety of 
conditions, in the field as wcll as in the labora­
tory. 

SPECIFICATIONS 
Frequency: so cyclCII ller:l(:C<""U or 60 c)'dt:!! per second. 

C.libr.tion: T h .. f'to luene)' i~ udju.ited within 0,0005% 
of it$ ruted value und i~ lIleu$lI l'<:d to 0.0001 % in ollr 
.tnndard i7.ing laboratory . 
. :sc" .... ~ "re l,ro\"; ,I("<J in the ends of Ihe line~ of the for k 

for odjus tinll Ihe frc'lucncy. Thel>f! lore nCe(!~sihle from the 
ou t.side of Ihe t~"'J!eruturc·~'()n ll"Ql box. i\ liuul(l chn"lIC» 
ore u<:<,on,plislied b ~' ndj uMlin g lhe u-,··c c ir<:uit while iu 
ol>c rnt i"" . 

St.bility: Whe" the 1"",perll lure-eo"lro! ~ySI .. m i~ o,,<'n,ted, 
thc f("(:'I, .. ;: n<:y i$ wilhin onc purt in 100.000 (0 ,001%) of its 

(lti!]hO Plol of u 10-d.u)· frequency record of l'VI'p. 

Sl/i Vnenmu-Tuhe Preei$ion Fork. The full line 
shows the ob.>en·cd frequcne)·. the dotted line the 
frequene~' afler tile baro,ucter (;Orreclio" was ((Plll il'd. 
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Oleon volue. lhu$ timing 10 beller 11,0n one lewnd per day. 
Witlooul lellljlCrnlure con trol. the freclueney will follow 
(..-ith 0 \:-on$idcrohlc Jag) '·ariatioll l in a ml)ie"t lemlJoe rn· 
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coefficient of frequency is ncgiltive .. nd i,. -22 pllrts ill 10' 
(0.0022%) per degree Centigrade. Frequeuey I,: h.,llgc,; with 
. uppl)' voltage a nd atmospheric pressure ar" IIsuu lly 
ncgLigible ·in compari30D 10 the ra ted accuracy of t he fork . 

Power Supply: The ampl ifier cir<.."it lind t he hellier!! fur 
temperature control nre arranged to operate on either of 
Iwo l)'peI! of power supply, selection being m ade b)' plug 
a.nd jack termino.l.: 

(1) a-c line, 100 to 1:10 valls, 50 to 60 cycles. 
(2) doc line, 100 to 130 volt8. 

Power Input: For temperature control, 30 wal l!!: for fork 
and amplifier, 4S walts. 

O utput: Pea ked ur $inusoidll i. as 8elccl.ed hy " ;!wit(:h . 
When the liynchronou~ dock is operated, nI"Xi UIUIlJ output 
i. I waU. When clock ill uo t used . maxin .. )", oulput i~ 
2 walls. Outpu t circuit is not groum\L>d :lIld is free from 
« oy d-e polarillu lion. Various output impedances be t ween 
200 lind 30.000 ohms are pro~·idcd . 

1'.'laximum J}(!oked open...:: ircuil ou t pu t volt.agc is :I.~O 
vol ts. 

Tubes: Su pplied .. ith instrumen t : 
2-t ype 6J7·G i - type 6Qi·G 
i - type 25L6GT I- type 25Zn 

Type 

816· A 
81 6.8 

PATENT NOTICI':. 

I - type 139·9·l9-A 

I Vacu um·Tube Precision Fork I 
Vacu um_Tube Prel; ision Fork 

See Note 1. pase vi. 

FR E9UENC Y 

Schemat ic circuit dillgmm of the fork a lllllJilier li nd 
o utputcircuib. 1~1 a nd I .... are the pickup (lnd d r iving 

coils. 

Accessolies Supplied: S pare fuses. 2 multipoint con· 
IleC1.Ot$, one line con nec tor cord . 
Mounting, 'I he (,lllin) HS~c"' I!ly is lllOllllted Oil n s tandnrd 
19-incl l relay-rllck Iluncl. which ca" be adapted for table 
mounting by the use or the woodell e nd rm llle, s upplied. 
T he ins trument ;8 rea di ly por tnLle ;n Ull opern tins con· 
cl itio n if kc p t in approxima tely its oper:ating posi tion. 

Dimensions: P anel. 19 x 12 M inc hes; dep th . 12 YS inc hes. 
Net Weight, 49 }i pounds. 

Freq!Uncy Code Word P,iu 

50 cps 
60 CIIS 

I'l!nllY 

FA U Ll!: 

$385 .00 
385.00 

TYPE 566-A W A VEMETER 
(SUPERSEDI N G TYPE 358 WAVEMETER ) 

USES: TYPE 566-A Wavemetel" is a wide-range, 
general-purpose, absorption-type insl..rumcn t 
intended for rapid frequency checks in the 
laboratory or the field. Of moderate accuracy, 
it replaces tile TYPE 358 and the T Yl'E 5H. 
formerly listed in our ca talog. 
DESCRI PTION; The wavemeter consists of an 
a ir condenser similar in construction to t he 
TYPE 568, a set of five plug-in inductors, and 
an incandescent. lamp, which is used t.o indicate 
resonance. The condenser is moun ted in a 
walnut. cabinet . A friction-type slow-motion 
drive is provided on the condenser, and t.he di al 
carries th ree scales, which arc calibrated di­
rectl y in frequency. 
FEATURES: Compactness and low price are 
important features of th is wavemetcr. The 
plug-in termin als arc so arranged that the in­
ductor can be moved in one plane to vary t.he 
coupling to the source under mcasuremcnt. A 
rack is provided on the side of thc cabinet for 
storing the coi ls when t he waycmcter is not. 
in use. 

SPECIFICATIONS 
Frequency Rang~ i 0.5 to 150 Me (600 to 2 rnetenl) u~illg 
thO! five plug-in inductor.o furnished wilh the instrument. 
The eondcllser dirt] is d irect rending in frequency. The pre­
cision wi th which the d ial (".";)D be r (".";)d is 2% o r better. 

Acculacy, The accura cy o r dial indication ;s ±2%, 0.5 to 

Type 

566·A I Wavllimetllir ...... .... . . 

16 "Ie; and ±3%. 16 to 150 ~ I c. 

Accessolies Supplied: Two spme indicator IsUlPlJ. 

D imensions: 4 ~ x 5~ x 5 ~i inc hes. ove r-all . 

Net W eighl: 3 pounds. 

Code WoNi P,ice 

. . . . . . I W AGON $45.00 
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TYPE 758·A WAVE METER 
(SUPERSEDING TYPE 419·A) 

USES: In the ultra-high-frequency range, 55 to 
400 Me. this wavemeter provides a convenient 
and accurate means of measuring the frequen ­
cies of oscillators. 

DESCRIPTION: TYPE 758-A Wavemetcr is a 
tuned-circuit, absorption-type of instrument, 
in which the capacitance and inductance are 
varied simultaneously. This permits a wide 
range of frequency to be covered with a single 
coil. The coil is connected permanently into 
the circuit. The resonance indicator is an incan­
descent lamp. 

FEATURES: An outstanding feature of this 
wavemeter is t he wide range of frequency which 
is covered without the bother of changing coils. 

Although both coil and condenser are com­
pletely enclosed, the case is of transparent 
material so that the circuit elements can be 
seen at all times. This is a considerable aid in 
coupling the wavemeter to an oscillating cir­
cuit. The dial is direct reading in frequency. 
The lamp will glow on an oscillator of about. 
2 watts output. For low-power oscillators, the 

SPECIFICATIONS 
R,ngc: 5S Me to 400 Me, dire<:t reading. 

Accuracy: ::1::2%. 
Temper.ture .nd Humidity: The accuracy or this wave· 
meter it completely independent of temperature and 
bumidity effects over the ranges normally encountered . 
Reson.nce Indicator: lncandesunt lamp. 
Oimcn,ions: S x S x 4 M inches, over-all. 
Net Weight: 1 pound, 12 nunct$. 

Type 

758·A I W.vemeter .. ..... , ...... . . . 
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reaction of the wavemeter on the plate or grid 
current can be used to indicate resonance. 

. . . . . . . . I WITTT S28.00 
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TYPE 11 40-A U-H-F W A VEMETER 

USES: This inst.rument. fills t.be need for a 
frequency standard of modera te accuracy in 
t.he ultJa-higb frequency range. It will measure 
to ± l% the frequency of oscillators and other 
sou rces between 2110 and 1200 megacycles. 

DESCRIPTION: The frequency-dctennining ele­
ment in the TYPE 1140-A Wavcmetcr is a bu t.­
terfly circuit in which capacitance and in­
ductance are varied simultaneously by a single 
control. The resonance-indicating circuit. COD­

sists of a crystal detector and a microammeter. 
These elements. toget.her with t.he direct­
reading drum-Lype frequency scale aod a slow­
motion drive, arc mounted in a convenient 
molded bakelite case. ' 

FEATURES: Low losses, high sensitivity. and 
permanence of calibra tion are assured by t.he 
butterfly circuit., which requires no moving 
contacts, and which permits a wide frequency 
range to be covered by a single rotation of the 
d ial. The detector is a small cart.ridge, which, 
if burned out. or damaged, can easily be re­
placed without affect.ing t.he calibration. 

(ufl): View of wavemeler showing tuning con­
trol a nd resonance indiCll tor. A window is pro­
" ided lit the renr th rough which the butt.crfly 

circuit is visible. 

SPECIFICA liONS 

R.nge, 240 to 1200 l\ lc. 

Accuracy: ±:!%. 

Sen$itivity: An osciUlltor delivering 10 milllwlltLs will usu­
a ll y produce II meter deflection. Where sumcient power is 
'lOt available, the reaction of tbe W(wemcLer upon the plate 
or grid current of the oscillator enn be used to ind icate 
resonance. 

Temperature and H umidity: The accu rllCY of th is wave­
meLer is cOllJ pletely indcpendent of temperature [lnd hu· 
midity effects Ol'er lhe normal range of room temperatures 
a nd humidities normally encountered ill t he Ja borlltory. 

Detector: The detector is mounted in II standard cartridge 
Rod can be repJllced if damaged by overlollding. Silicon de­
tectors (.as I N:! l , IN22, or I N2IB) lire recommended. 

Dime nsions: 4 x 4~ x 7 J.i inches, overal l. 

Net Weight, 3M pounds. 

Type 

View wilh CU8(l remo,·ed. The two elips shown 
111.<)1'(\ the shaft bellting make contact with the 

meter terminnls when the case is on. 

Codt Word Priu 

1140-A Wavemeter ......•..•.... . .. • .. • .... . . . .. 1 S6S ,00 

l'ATIi:NT NOTICE, See Note 10. page lv . 
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AMPLIFIER GENERAL 

AMPLIFIERS AND POWER SUPPLIES 

The TVPE 814-1\ Amplifier for usc as a bridge 
dctectol' has been discontinued and is replaced 
by a new instrument, the T VPE 1231-A AmpJi­
Gel' and N ull Detector, which provides a buil t­
in visual null incuca lor. 

TVPE 672-A and TypE 673-A Power Supplies 
have been discontinued, and two new units arc 
now available. The TYPE 1260-1\ Variac­
HecLifiel' is designed to be a subst.itu te fo r a 

6-voll, 'storugc ballery, and t.he TVPE 126 L-A 
Power Suppl y is a power pack interchangeable 
mechanically aod electrically with the BA48 
combination batt.ery. 

Type 

672.A 
673-A 
814-A 

1260-A 
1261-A 

Nam.e 

Pow OJr SUPI)ly • 
Power Supply 
Amplifier 
Vnrillc--Hoclificr 
Power Supply 

Price 

DisC<)nfin!lcd 
Di~confi1! "ed 
J)i$~Olllilluoo 

$90.00 
55.00 

TYPE 1231-A AMPLIFIER AND NULL DETECTOR 

USES: The Type 12314A Amplifier Null De­
tector can be used oS a high-gain amplifier for 
genenli laboratory usc or us a sCllsiUve visual 
null detector for bridge measurement.::;, Used in 
conjunction with head telephones, it provides 
a n aural null indication. JI, may also be used as a 
pre-ampli fier for crystal microphones. vibra­
t.ion pickups and catbodc-n:t J' oscilloscopes. 
Means have been provided for sharpl y tuning 
the instrument t.o audio frequencies commonly 
used for measurements. 

60 

DESCRIPTION: The instrument consi.:;Ls of a 
high-gain ampiHier wit.h an output stage that 
can be operated as a linear amplifier for general 
laborat.ory use or as a logarithmic ampl ifier 
for null-detector use. The null indicator is a 
panel meter which is also used 1.0 check t.he 
condition of the baltery. The null~dcLeclor 
response is approximately logarithmic over a 
40~db range. A 30-db inpu t aLLenuator is pro­
vided for attenuation of high input. vol tages. 
Either u BA48 battery pack or the 1261 ~A 
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Power Suppl y CHn be placed wit.hin the cil binet 
to operate the instrument. Blocking condensers 
at both input. find output jacks isolutc the in­
slnuncnt ft'orn dirCCL current. in the external 
circuits to which it may be COllnected. A /ilter 
jack 0 11 the panel of the instrument permits 
insertion of an anLi-resonant. filler such as t.he 
T V!'E 8 l4-P in t.he grid circuit. of t.he last. stage 
for modifying Lho frequency cha racteristic of 
the instrumenl. Thus a si mple and effecl ive 
means is prov ided fo r restrict.ing the response 
to a narrow range, result.ing in the eliminating 
of harmonics or noise outside t hat rangc. 

FEA TU RES: Designed for maximu m usefu lness 
in t he measurements laboratory, this am plifier 
pro\·idcs a number of important operating 
conveniences. Switching is accomplished by 
push bu Llons. operating controls are simple. 
and hath are plainly labelled . Input and output 

AMPLIFI ER 

terminals arc arranged to take both Tl'PE 274 
Plugs and TYPE 774 Coaxial Connectors. Con­
venient and attractive handles at each end of 
the panel pro\' ide a means of removing the 
chassis from the cabinet for installing or re­
placing the batteries. 

SPECIFI CA nONS 
In put Impedance: I megoh m in paralld witil50 micromicro· 
farild s. 

Maximum G . in: 90 db wilh 1 megohm IOlld - down 6 db 
ot 12 and i 1.000 cydes - N db down III 50 kc. 

Null Detector Sendtivity: T..e;;s t ha" 100 microvoltll input 
ill r03<lui ...... 1 to .:i'·e 10 % indication on the meter ot I kc, 

Output Impedtnce: '\ppr(l~imillely 50.000 OhI1lB. 

O utput Voltage: 5 "olts into 20.000 ohms; 20 volts in to 
I megohm, 

Battery liFe: Rctween 200 and 2:;0 hours 01 B hourIIl)erday. 

Frequency RelPonle: Sec curves. 

Tubes: T Ile instrumen t requires Iwo Tn'l!: 11.4 und one 
Tn'to: I DBCT 'I\ ,bes which are supplie..! in the instrument. 

Power Supply: Uu rge!;l TVPE 6T;\60 (Signa l Corps B,\ 'UI) 
Balter)' Pack is ~upp licd in plflee in Ihe in~ lrulllctlt. When 
(l-C SU I)I)I~' is desired . T n'.; 1261-'\ Power Su pply (see 
page 63) call be U8<.. ... 1. The internal noise level i ~ ~1ightly 
higher with o·e sUPI)I),. 

Accel~ories Avail.ble : T VPE 814-1'2 (11 00 flnd I ()()() c)'cle5) 
and TVI'to: 81 '~· P3 (60 cyclt!ll) T uned Cireuits nre IlvtJi luhle 
for prO"iding selec ti vit),. These were described in CtJtnioll 
K. first (poge 112) and seooud (page 90) edilion8. For 
racil i tat ing connections to the input and outpul. two 
Tvpl': 274-i\! Plugs are supplied. Tvpl': 274-NC or T YP E 
2i4-NE Shielded Connectors may he u~cd. Where com­
plete shielding is required. TVPE 7701 Coatioi Conneclors 
(page 65) nrc recommended. 

Dimensions: 12M .~ 8 x 10%, inches. overnll. 

Net Wei!jht: 23 ~:( IJOund.:s. i"cl"dill~ hatteries. 

COO~ Word Pri(t 

1231 · A I Ampli fi er (lnd Null Detector ..... .. .............. I 5160.00 

GAtN 

""" o 

V-2 FILTER 

HULL DE . 
SCALE SET 

V-J 
-<~------------,--«O~ ~T~T 

NUll. DET 

,,<,}---,. 

61 



 

 

POWER SUPPLY GENERA L 

TYPE 1260-A VARIAC-RECTIFIER 
0-'0 VOLTS, 4 AMPERES D-C 

USES: TYPE 1260-A Variac-Rectifier is in­
tended for general laboratory use as a depend­
able substitute for storage batteries. It is a 
conven ient source of filament and bias voltages 
for vacuum tubes in experimental circuits. 

DESCRIPTION: The elements of the power sup­
ply unit are a transformer, a selenium rectifier 

and an oul-pul filter. The output voltage is con­
leaUed by a Variac feeding Lhe transformer 
primary, and is indicated by a panel meter. 

FEATURES: Ease of voltage CODtrol from zero 
to maximum, low hum level, and low internal 
resistance are the important features of this 
power supply. 

SPEC IFICA nONS 

Output R.nge: .~ amperes at 0- 10 ,'oita, de; lnalCimum 
power, <\0 W{\U.lJi maximum current , 6 amperes; no load 
voltage. over 15 volta. 

Meters~ The output voltage is indicated by a voltmeter 
mouated on tJle cebinet. A panel kuob controls the output 
voltage. 

Power Supply~ The unit will nperate frnm a 105- to. 12;;­
vnlt, 50- to 60-eycle line. A sui table l)()"'er cord is SUPlllit.'(! 
witb the instrument. 

Power Input: When the unit ie operating at the full4 0-waU 
load. the power input from the a-e line is about 75 watla. 

Typ< 

Hum Voltage~ At 10 vnlts, 4 arJIp'::re8, the hum voltage is 
1es3 thau 100 millivolts or 1 % of the oulput voltage when 
the instrumlmt ia uperated un II 60-cyele line. A I 2 vults, 6 
amperes, the huUl vnltage ia lesa than 60 Uli llivnlts ur 3% 
of the output vnltage when the instrument is operated on a 
5O-eyele line. Fnr Inwer luad curreots, tJle hum decreases. 

Accessories Supplied: Spare fuses. 

Mounting: The i.atrument is mounted in 0. wetal cabinet 
3ui table for table use. 

DimeU5ions: (LcngtiJ) 16 x (depth) 7 x (height) 9M inches, 
uverall. 

Net Wei9hl: 26K Ibs. 

Code Word Price 

1260-A 1 Power Supply ...... - ... . .. . . .... .. .... ..... . .. I V ALET $90.00 
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RADIO CO . POWER SUPPLY 

TYPE 1261-A POWER SUPPLY 

USES: The TYPE 1261-A Power Supply is an 
a-c power pack for use in place of baLteries in 
battery.-operated instruments wbere continu­
ous operation, such as production testing. 
makes it desirable to operate the instrument 
from an a-c power line. The power pack is 
designed to be the equivalent of a BAIlS com­
bination battery in voltages, current, size and 
shape, so that it is interchangeable electrically 
and mechanically with the battery. It can be 
used in the following General Radio instru­
ments: 

TYPE 759-A TYPE 759-B TYPE 761-A 
TYPE 720-A TYPE 1231-A 

1L can be used as a general-purpose replace­
ment for the BA48 battery. 

DESCRIPTION: This power supply is a light 
compact unit that fi ts into the batlery com­
partment of General Radio instrumen ts which 
use the BA48 battery block. 

A selenium rectifier and L-C filter with two 
flashlight cells floating across the output pro­
vide a low-impedance weH-fiItered and regu­
lat.c<l d-c filament supply. A conventional 
vacuum-tube rectifier and R-C filler provide 
the plate supply. A four-terminal output 
socket fits the plug on the batlery cable of in­
struments wmcb use the BA48 baLtery. 

Octal Selector Plugs inserted into a socket on 
the top of the power supply make it possible to 
select filament and plate voltages for various 
needs. 

FEATURES: The two flashlight cells which are 
floated across the output of Lhe filament supply 
llot only function well as a large fil tering con­
denser, but they have the additional feature 
that they maintain essentially ronstan !, fila­
ment voltage. A smoll push button switch 
mounted on t.op of the power supply makes it 
possible Lo disconnect the cells at any time and 
seL the output voltage equal to the cell voltage. 
Whcn the power suppl) is in operation, normal 
line voltape variations cause the cells to ei ther 
charge sligh tly or deliver small amoun ts of 
power to t he load. When the instrument is 
turned ofT, a small rela)" built as part of one of 
the fil ter chokes, opens the circuit so that t be 
cells will not run down. The life of tbe cells is 
practically equal to tbeir normal shelf life. 

When used to replace the BA48 battery 
block, the power supply can be readily inter­
changed with that unit. For Dew instruments 
purchased with tbe TYPE 1261-A Power Supply, 
or since the power supply became available, no 
rewiring or circuit changes are required. Older 
instruments may requirc a minor change in the 
wiring of the battery cable. 

SPECIFICATIONS 

OUTPUT: 
Filament Supply: 1.5 volU! or 3.0 valw up to 350 rna. 

Normol current through filter choke to operate relay - SOO 
rna. Blecder tCllistor in selector plug needed for lower Cur· 
rent requi rcmcnts . 

Plate Suppl y: 
133 volts open ci rcuit )For 11 5-volt 60-cycle 
107 vo: t8 lit 3 mil powcr line with 
'7~ vo,~., 75 mil normal filamcnt cur-

- ,:0 ts llt IDti rent of 300 nlll. 
]I,-IUlmumoutpu tcurrent - Sma 

Seledor Plu,$: One of the following is furnished_ Please 
specify type wanted. 

Seledor Plu, 1261·P1 - Provides proper voltages (or 
TYPE 759-A Sound-Level Meter. Battery Plate at Sound· 
Level Meter must be replaced by four-terminal plUi to (it 
output lOCket of TVPE 1261·A Power Supply. Full lensit iv­
ity of instrument cannot be used. Attenuater settings below 
50 db on 8 aDd C weighting networkli and below 40 db on 
the A weighting network. are not recommended. 

Seledor Plu, 1261 ·P2 - Provides proper voltages for 
TYPE 759-8 Sound-Level Meter. 

Can abo be used with TYPE 761-A Vibratiou Meter in 
eases where full sensi tivity of meter is not required. When 
using the Velocity and Displacement Networks. attenuater 
settings below I ki locycle tlfe not in general usable. 

Typ< 

Selector Plu, 1261-P3 - Provides proper voltages for 
TYPI:: 720-A Heterodyne-Frequency '\-fcter. 

Selector PluS 1 261·P4 - Provides proper voltages for 
Type 123 1-A Audio Ampli fier and Null Detector. 00 N ull 
Detector use. the plflte supply regulolion eauscs the meter 
to Overshoot somewhat upon rapidl y approaehiug a null. 

Selector Plug 1261·PS -To be wired by eustomcr to 
Uleet hi. own requirements. 

Hum and Noise Level-SufficientlY low, when opera.ted 
from 60-eycle supply line, to assure satisractory operation 
of instruments listed under conditions specified. 

Input Volt.ge: 105-125 volts, 40 to 60 c)"d es. 

Input Power: Less thao 8 watLs at llS volts, 60 cycles. 

Tube: Ooe TYPE 6116 is supplied. 

Batteries: Two Burgess No.2 uni-cellll which a te floated 
across the output of the Filameot Supply are furnished. 

Terminals: A rour-terminal output socket fits the plug on 
the battery cable or the lypr:; 759-B, TYl'e 761 -,\. TYPE 
720-A. and Typr:; 1231-A. 

Dimensions: (Length) 10" (width) 2U " (depth) 5 inches. 

Net Weight: 7U pound~ (les~ power cord). 

Codl Werd Price 

1261-A I Power Supp ly .••.• . •.•.•.•. •.•............. .. . \ NUTTY $55.00 

When ordering. specify type of selector plug desired. See l ist obove in specific.'ltions. 
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PARTS AND ACCESSORIES 

Type Name Price Type N ume Priu 

119·A R- t' Choke $1.50 274-Z Panel Terminal Insula tor As-
119-8 n-F Choke 2.00 8I)tnbly ( I)e. puir) S .30 
138-A Binding Post. Discontinued 10 pairs 2.10 
138.8 Switch Contact. .10 318-8, C Dial Plates .35 

Pockage of 10 .40 339-A Switch 2.50 
Package of 100 . 2.25 339-8 Swit.ch 2.00 

138. ( SWitch ConUlct . .10 480-A, B Relay Hucks Di4conlinucd 
Package of 10 .50 S19·A Dinl lAlns 1.75 
Padage of 100 . 3.20 520·A Dial Lock .75 

138·D Switch Contact. Ducoulirmed 522-A Diul Plnle .35 
138-0 Switch Stol) .10 637-A Fluled Knob. .30 

Package of 10 .40 Puckageof 10 2.10 
Pnckage or 100 . 2.25 637.8, G, H Fluted K no l>$ .35 

138-UL Binding Post Assembly .50 Pnckllge of 10 2.35 
Pachge of 10 4.00 637-J Fluted Knob .40 

13a.V, VD, X Binding Posts .25 Package or 10 2.75 
Package or 10 1.35 637-K Fluted Knob . .45 
Package of 100 . 12.00 Package of 10 3.25 

202.A, B Swit.ches . Discontiruwi 637.P, a, R, 5 Fluted Knobs .50 
202.Y, Z Switch Knobs Di&conti'WM Package of 10 3.75 
274·0 I nsula ted Plug ... .25 641 Audio-Frequency Tr,msformel'$ 

Puckagc of 10 2.25 DiscOJuinucd 
274·J J a.ck. .10 666-A Variable Trnnsfo;Uler . Discontinued 

Package of 10 .55 674·( J UtnOO Plug .25 
Pnckoge of 100 . 3.50 P,lI;kagc of 10 1.50 
1000- 1,999 per l\l 33.25 674·0 Insulated Jumbo Plug. .50 
2000-\9.999 per M 31.50 Puchge of 10 4.00 
20.000-49,999 per M 31.15 67.4-J Jumbo J ack .30 
50.000 aud over per i\'1 30.65 Pockogc of 10 1.65 

274-K, L Bi nding Post Assemblies . Di&contin"ed 674·P Jumbo Plug .30 
274·M Double Plug .50 l'nehge of 10 1.75 

('ockagc of 10 · . 3. 50 677·U, Y Coil Forms Discontinued 
274·ML Double Plug . Discontinued 677·P1 Spacer Diuontinued 
274·N( Shielded Conduclor . 1.50 678·P, J Boses . Discolltinued 
274·NO Shielded Plug. 1.50 701.A, K Direct-Dri'·e Dials 1.25 
274.NE Shielded Plug and Cnble . 4.00 702.A, B, F, G Friction·Drivc Dials 1.75 
274-P Plug . .12 703·A, B, F, G Friction-Drive Dials 2.00 

Pockage of 10 .90 703.K, L Fric tion-Drive Dials 2.50 
Packuge of 100 . 6.25 704-(, D Preci:!.ion Diala . 6.00 
1000- 1.999 per 1\0{ 59.40 70 S-A, F Frictiou·Drivc Dials 1.75 
2000-19.999 per r-.! 56.25 706.(, D Precision Dials . 6. 50 
20.000-<19.999 per l\l 55.65 71 O.A, B, F, G Direct-Dri ,'C Dials 1.25 
50.000 and ovcr Ilcr i\1 . 54.70 712-A, F Di rect-Drive Dials 1.25 

274·RJ Four·Gang Jack BO~e Disoonfi'lU~d 717.A, B, F, G Dir<:<;t·Drive Dials 1.50 
274·5B Short Circuit PluS .65 717.K, L Direct-Drivc Dials 2.00 
274-U Plug. .15 741 Transformers Di&coulinued 

Pncksge of 10 1.00 774-E Cable Plug 1.50 
Package of 100 8.00 774·F Plug ConneclOr 1.00 

274-X Pl ug. .10 774·G Panel Plug. 1.00 
Puckage of 10 .60 774.M Cable Jack 1.50 
Package of 100 . 4.25 774·N Jack Connector 1.00 
1000-1,999 per i'.! 40.40 774-P Panel Jack. 1.00 
2000- 19.999 per r.'1 38.25 774.R1 , R2 Coaxial Patch Cords 4:00 
ZO,00Q-..49.999 per i\1 37.90 774·X Insertion UnH 4.50 
50,000 lind over per i\[. 37.20 774-YB Terminal UlliL 3.50 

274-Y Panel Tcrlll;uul Insulato r As-
sembly (pcr pair) .20 
10 pai l'll . 1.35 
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PARTS AND ACCESSORIES 

TYPE 774 COAXIAL TERMINALS 
At Iligh and ultra-high frequencies, the 

illterconnection of the various elements in a 
measuring system is best accomplished by 
means of coaxial lines. To obtain maximum 
benefit from coaxial li nes. however, proper ter­
minal equipment is necessary, and for conven­
ience plug-and-jack units arc desirahle. 

TYPE 774 Coaxial Termina ls arc concclttric 
plug-aod-jack units intended fo r use with 
coaxial lines. They are used in a number of 
General Radio instruments, among them the 
'!'VPJo; 821-A Twin-T, the T YPE 916-A Radio­
"'rcquency Bridge, and the TYPE 804-B U· I-f.F 
Signal Generator. 

In order to reduce impedance miSlil atch with 
an y line having a d iffrtcnt characteristic im-

pedancc. TYPE 77<1 Coaxial T erminals ha\'c 
been made with short internal conductors and 
with low capaci tancc, In order to provide as 
contin uous an external shield as possible, lugs 
have been prov ided ror rour connections to lite 
outer shell rrolll the cable sheath at points un i­
formly distribu ted around the circumferellce . 

T he sol id dielec tric is polystyrene, which has 
both a low dielectric constant and a low power 
ractor. 

A plug un it and a jack unit are ava ilable for 
mounting on panels, and a sim ilar pair of units 
for terminating coaxial cables. The plug COIl­

nector and the jack connector make it possible 
to join two ca bl cs having identical terminations, 
that is, two plugs or two jacks . 

SPECIFICATIONS 
Clpac;iunce:t"or lDarly applica tionl the o:apaci \ance of these 
unita is the foctor to be co •.• idcred in determiuing their 
luitllbmty. The enpncitnocc lur eaeh '1' , " i:': 7i4 Uuit i, 
given in the description 00 t he nc~ t page. In addi tion to 
the total capacitance there iB gi\"Cu. fo r mUILy unita, n 
fi gure cnlled '"iulertion capaeitance," which is the capaci ­
tance added to It c;ircui t when that particu lar uni t is 
pluggt:d in. Thil i, lower than the total ell pacit:mce beeau:w 
of the overlapping when 0 plug unit is Illugged into a jack . 
Mattrials: J\lctl.JIic IXIrt.s are of nieJcel·plnled bra '~' 
insulation is polYltyrene. 

C.ble: The cable colI~I"LI of I. ~tand :l fu beryllium·copper 
conductor, !lCparAt(:d fro rn A braided tinned-COPI>cr shield 
by Anhyurel A insulnt ion, with 1.0 o"cr-"II covering of 
aurUllion-resis lanL rubber. The nOUlinut cllIIfaeter;SL;c ion. 
pcdunce ill 72 oh Ul~ * 10% ; the noroiunl capl,citance i~ 
::6""f per fooL; ~!"I the IlOwer f~ctor;$ 2"'" or lr~' ~t 1000 
cycles. 

Dimensio,u; ,\ 11 ,ir"",ing' arc al'pro~'Ul"ld )' ' ~~c~le. 

Net W ei,]ht: ~ '1"-<erir) l i"n~ on ne~ t 1"'le. 

PATCH CORDS 
Thc Tnp, 774-1\ Patch Corus oonsist of a 3· foot seclion 

of conce" tri c<tl hi eld~d cable (.'lee s pecifica tions "hove) 
termina ted in T ""E 774 Coaxial Cnble T erminals. 

The T \"I'~; 77,1-111 hal a T \"pf: 77'I- i\! C" ble Jack at one 
end and a T \" r K 774-E Cable Plug at the o the r. The T vr..: 
774- 11 2 hall a T v!' !': 774·1\1 Cable Jack at eaeh tnd. 

, 

Typt /Jucri"liol! 

774-R1 I Pateh Cord 
714-R2 Patch Cord 

c 

Nd 
Weigh/ 

502.. 
5 oz. 

Cod, 
Word "nct: 

I ACCI'..!Isonl)' I S4.00 
"CCI'..sSO I' \T 4.00 

65 



 

 

PARTS AND ACCESSORIES 

TYPE 774-E CABLE PLUG 
Thi ••• pluC tonnector unit for u.c with ooO<:eulric 

.hielded cablea (~inch or leM in diarueler). T ile connection 
of the iuncr conductor i. !Dade by means of i\ 1'yl'£ 274 
Plug. while Ole outer .leeve Ii .. snugly around the Bplit 
"'!\'eves of the jAck lermillcU' or connectors. Four IIOlderin,:: 
lugs nrc Ilrovided for connect ing to the Ihield of. con­
«nbi ... en hie. IS is n lug fO<' th" inner conductn •. 

Total CaP<'citance: 2.51'I' f. 
In1trtian Cllpllcitllnce, 1 A I'l'f. 
Net Weight: I H OJ:. 

Code Word: "ccv.$m,,;yt; 
Price: $1.50 

TYPE 774-P PANEL JACK 
A nu)lal I lud, I( 111)()rloo by 8 pOly5lyreuc ~Lri]J. is 

mounted concentrically ,,·itb the outer shell. and i. re<:e33ed 
to receive the '1''1' 1' ''' 774 Plug of tbe plug connector unila. 
The oult.< conductor i. a split s leeve which ground, to tl;c 
panel on which the jack is mounted. In conjunctiun wjlf, 
the aleeve of II cable plug or cormector unit it \lery eITec. 
livdy ,hleltls the high lead conneclion. 

T o lal Capacit.llce: 2.3 ppC. 

lnft rtion C.padtancl!: I.; I'l'f. 
Net Wtight: I H oz. 
Code Word: ACCE$SOI'<'" 

Price: $1 .00 

GENERA L 

TYPE 774-M CABLE JACK 
Thia is the jack unit COl connecting a concentric cuM" 

to II TYpp; 7H-G Pond Plug. Similar in construction to the 
cable plug, II receued , tud take. the TYPE 27-1 Plug. while 
B Inlit slee\le Ii .. into the outer alceve of the plu!{ tuminol'J. 

To~1 C'p'cit.nce: :.8 Illlf. 
Innrtion C.p.d~nce: 1.7 Pllf 
Net Weight: I J.i o¥. 
Code Word: ACCl'.t'80>II I) 

Price: S1.50 

TYPE 774-G PANEL PLUG 
T his tlu it co n~i~t.a of a Tn' ", 2;,1 P[uS lUouulcu " .~i;'U) 

in the ecnter of 0 br(l!!S shell. The plug i$ ~u l>llOrll.:d , n ~ 
1)()\)·8l)· , eue in.uluting atrip which scr·,e:I 10 isoillte i t Cro", 
the outer conductor. '1'10.' u»cmbh rt:'luire.s a ~~- rnch 
rnou"ting holllllnd "'"y be ulounted ',n ony IJuuel th ickntss 
up to ,\1 inch. The entiro Ill ug (lS!lembly i3 finished with II 
" ickel "lute. A tin ned aoldcring I('rmiu(ll is provided for 
the centra l plug . .,.hif", the outer ('omillctor ground8 to the 
melll i panei . 

Tot.1 C.pacil.lncl!' 2. ~ I'l'f. 

Inll!rtion Capec;l.Inct: 1.3 ""f. 
Nd Wl!ight: I ~1" o~. 
Code Word· "<:el'.uoGOIl 

Price: S1 .oo 

CONCENTRIC CONNECTORS 

To oblllin muimllm nuibilit)· witb tl,e cable lind l>anel 
lerrninaia described nbove, it i. dC$irable 10 hllve adapters 
"""IIi/lillie to connect hetween t ... o terminals of tbe tame 
kind. The Tn'E 7H-f' Plug Conneetor lind T YPE 7i4-N 
J~ck Connector lire two_"ay units designed fot this pur_ 

TYPE 774·N JACK CONNECTOR 

Total Capacitance: ·~ .2 Il" f. 
In,ertion C" pacitance: 2 Oil"! 
Net Weight: 1 o~. 
Code Word : " CCF~"'~O.'<t' T 

Price: S1 .OO 

TYPE 774_X INSERTION UNIT 
TI,i~ m,il i8 d~i,ned for housing dummy " II le" ""8. 

j",pedouoo-rnatching net .. ·orke, attenUlltor-s, Ilild si mila r 
('irt:u its. I t consitt. euentially of 1\ hollow c)·lindrical 
aluminum ealting wilh a plug connector lit one end and a 
jack connector IlL the otller. One side is l}Ilrtially cut OWIlY 

to permit the connection of circui t element. between the 
t,..o terminp,ls. A nickel-liilvet nameplate cove ... th i, 
0llenin«, completing the shieldin« of the high pOtential 
terminal • . 

Toli l C.p.cilllnce: 6.0 I'J'f. 
Instrtion C.pacitance: 4.9 ""f. 

T)'~ 1\'(1 WrigM Codt WONt Priu 

774·X 54.50 

IlOIC. TIle plug co""eclor has a plug lenuiml.lat either eud 
and may thus be used to connect. jack-terminated cable 
to a pnnei jilek, or to connect two cable jacka togethe r. 
In a similar nlanner the jllck counector makes possible 
connection of tlfO plug_type terminal •. 

TYPE 774-F PLUG CONNECTOR 

Total C.pacitance: 3.61'l'r. 
Insertion Capacitance: 1.3 ,,"r. 
Ntt Weight: I oz. 
Codt Wo,d : .. ccI'.iI$o. 1(, 
Price: S1.00 

TYPE 774-YB TERMINAL UNIT 
Tl r i~ unit provides a 8hiclded housing for tc,",u;"aliug 

rCoIislOTll, at the !Wme time making the outpu t of It (;o"x i,,1 
sy.tem 8\1lli loblc lit 11 ptlir of M·inch $poccd binding posts. 
A8 shown in the accompanying sketeb. it consists of u 
ooaJ:ial jack, 8 poir or TYPE 1:l8·V Ilinding Posts. and u 
melal housing. 
Tolll i Capacilllnct: 5.11'", r. 
Inlertion Capacilllnce: 4.0 Ilpf. 

'I"y~ Nel IVnglrl 

4 01 . 

I'ri« 

ACCI!S9OV"l.I S3 .50 

ALL 

DRAWINGS 

ARE V. SIZE 
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RADIO CO. 

TYPE 274-M DOUBLE PLUG 
T he popular TYPE 274-i\l Double Plug, 

which fiLs the terminals on General Radio in­
strumen ts has been redesigned to improve both 
its appearance a.nd its electrical characteristics. 
rL is so shaped that it can be easily gripprd by 
the fingers, and 0 dot is molded in to the surrace 
Lo ind icate polarity. 
Jack Splicing: ~ illch on cenler». 

Power F'ctor: 0.07 % tiL 1000 crclCli 

LeakiJge RJJi5tance: Orcuter than 10' IilCIiQlu II". 

Direct C.pacita nce: I I'"f, approxitUl.leL)' . 

T YP' 274-M 
Double Plug 

Code 1I'(lN{: llTAN l'A 'UH JG 

Unit Price . SO.SO 
P(ldage Qf 10 . 3.50 

PARTS AND ACCESSORIES 

TYPE 138-UL BINDING POST ASSEMBLY 
The T\'P£ 138-U L conlli~lli of u braSIl binding posl (will, 

lop) and two hollow conical insulators, molded of I)()ly­
. l )"reut. I t is designed For ' Qounting on panels from li$ inch 
to) M inch thick through a l}.jf_iIlCh hole. With this mountin/j 
hole the spac ing belw~n pDllei lind stud exceeds M iueh, 
insuring n very low CIIpDcitance; lit the same time the power 
fllc lOr is extremely low. finee til e only &olid dielectric is 
low-IO&! polys tyrene. The doe leakage resiJtuuee of tile pol)'­
s tyrene is greater lhao 100 megamegohw" lind the e ffec t 
of sunllee lookage has been Illiwmized by U$ing a s tepped 
IXmical iusulntor. which iuereasee Ihe length of the leaka!;e 
l)ath. 

The shauk i.tiJreaded lo wke a knurled lop. is drilled to 
[like" oo[][]C()lOr lead. and lO rooeivc tbe Ty pe 274 Plug. 

Type 138-UL Binding Post 
Assembly 

Code Word: STANPA II Ul.E 

Unit Price . SO_50 
Package 0/ 10 4_00 

DIALS 

The TYPE il7 Dil'ecl-Dri\c Dials a1l(1 'i' VI'E 
703 Friction-Drhe Dials 1.1 1'(' now avn ilable 
with 3600 scales. 

A 2-illch diamet.er dial is available wit.h 
ei lhl'l' 1800 01' 3600 scale. 

• 4_INCH OIAMETER - TYPE 703 FRICTION-DRIVE DIALS" 

Shufl Dial Fr,,;lioll· Dri.c 
'I'),pt /)iafllttu A" ')i~i, ;o ll' flnlio 

703-K 114 in. 360 · 200t I :;; 
703 -l % il'l. J60· 200' 1:5 

• 4-INCH DIAMETER - TYPE 717 DIRECT-DRIVE DIA LS 

717-K ~!n . 360· 200t I 717-l ". 360' 200t ... 
• 2-INCH DIAMETER - TYPE 701 DIRECT_DRIVE DIALS 

701 · A 114 in . 180' 100 I 701 -K 114 in . 360' 100 
·PA TENT NOTICE. Soe Nol.6 17. PII ... y, 
tN .. mlM:.-..d 0 to 1110. ",·itl, h .. tr·<li y;.;n., I .... "I,A "~! I"" I-ed 

Nd COO. 
Weight Word Pri« 

II oz. OIHOP SS!.SO 
80L. Dm l , 2.50 

I 50.1:. 1)\1I UO n.oo 
5 0.1:. II1KEG 2.00 

2 oz. O I U I Sl.25 
:! 01 . 1) n .UX 1.25 
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INDEX BY TYPE NUMBER 
TYI'~ \""" 
50 \ arial.' 
60 "miae . 
100 Varioc 
107 Variable Inductor 
13S-Vl, Binding Post ANiclUuly 
214-A Illwoslat l 'olo.:lI l;omcll'l" 
274-i\ 1 UOllblc P lu!; 
301-A l\ hcO~lal J'olcnliom..,tcf 
314-;\ Il heostal Poten tiometer 
37 1-A Il hco8tul l >otclltiomeh~r 
471 -:\ Ilheosla t J'olcn liomelpl" 
546-13 i\ l krO\'oltcr 
561-D Vm.:uum-'rubc Brid!!.' 
566-A " ·avemelcr 
621-j)J I'ower 8Irohos(;"I" · 
651-AG C()lllefil 
701 Diub 
703 I)inls 
71 6-13 Carmdla j,,-,.; Bridge 
717 Oi:.tls 
720-A I ld.crodyn ,-, Frcqucncy ,\1 .. 1 .. ,. 
72:{ Vucmull-'J'ub(' Fork 
726-1'1 J\ l u ltiplicr 
727-A VlwuulII-T ulJC ' ·olln,cl ,·,. 
728-t\ \ ' acuum-T uuc Vollrroct(·r 
729-'\ i\ lcgohrnrnct<.:r . . . 
740-BG Cll pacitall(;C Te~ \. Bridge 

Amplitude lUooulut;"" ,,,,) ,,;1 .. , 
Amplifier. bridge . .. 
Amplifier H!ld n~t! tlclr<"lvr 
Analyzer. v ,hrn llon . 
Halll'na plug. double 
Hca t- f retl U""';'· • ,~,·i II" I "r 
Itridges . 

"" Im,·i ta "<"<. 
' ''' ud", ... " 
,",u I io · f r~'1 u,·, ' c· y 
,. ",."" ,,,-I,, I 'C 

11" '''']c,,",1 """,;I"r 
fr"·I" e,,,"y ,\e,· ;ali,,,, 
,,,,,<1"\"liu,, 

~ :"",,·,·a. hi).:h _"I" ... d 
C"p",·il",,,",· hr idgc 
CO>Hi,,1 """",,("10,.,. 
Co"I",1 hox 
e .. r,l. ,·u,"xi,. II",'d, 
Del<:c l"r, "ull 
Dials 
Di recl -curr"nl '"("·UUIII -("[,C \"oll''' e t.. .. 
Dis tortion "ud "uise mel,·r 
J::lec\rQnie rrt~ IU C"cy ,,,ele r 
Fork, ,""cumn-tuhe ,Iri,""" 
['urk, >"nc""III -I"[,,, l'J"ceb; <'> Il 
Frequency met"r , elec lronic 
Frequency nJeter, U-H-F 
Frequcney de"inlion monito r 
Fretl ueney monilor 
Generator, sh,ud,lr,!·sig"nl 
Gellerntor, a ud io· f re'lUC"C ~ 
Genera tor , u-h-I" 
Generator . pulse 
I [etcrodyne frequency ,,,elc'· 
[[igb·speed ca ll1e ra . 
High_speetllight sou r.-.:, 
Impedunce hri'lge . 
Inductance bridge 
[usu lntor, term;nal 
.lack connedor coax;,d 
.\1 elerg 
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a\ter", .• ti ug-eu ,·rcn I 
dirc .... · <; nrr e ll! 

L4, 16, 

P(lge (1'[)C ,\01111' I >"!I" 
9 758-A \\" a ,""md..,,. .'!:I 

JO 759-1'35 Vi bf!llioll Pickul' , 
8 759-1':>6 Control Box ,> 

12 761-A Viuration Meter ., 
67 762- B \,ihn. lio., Allulpocr 
12 774 Coa.~i(l l Conllcc\or.~ (,;,> 
67 7lt\-A Uutput Power i\ ]clcr .\ ; 
12 IlO5-C Stlllldurd-Signul Generator 21l 
12 816-A rucliunI-T ul>c P"ccision Fork ;,6 
12 82[ -A Twin-'!' lrnpC(lnrlcc i\ ' l ca~lIring Nctw(>rk L6 
L2 857-;\ U-lI -F Oscillator '" 43 H69-A Pulse GCl)crator 32 
24 9 13· B BeoL-FrC<juelH':Y O,;cillalor· 21> 
37 ~ 16-,\ n adio-Frequency Brili!,'> 1·1 

:L I J40-A U-II - I<' W{wcmcter . .;'1 
.. 0 11 7S-A Frcqucncy.i\ lonitor 5·1 
67 I j 76-A Frequency i\"ieter 5:'. 
67 ll l:\ i -A Freq uell C)" Dcvia lion !\iOllitvr 52 

'" 12:11-A Amplifier and N "II I).'t(>dor r.o 
67 1260-A Vnrille Hcctillcr 62 
50 126 1-A Power S upply OJ 
:H 15:10-,\ i\ 1 it;rol1n~h 2 
U 15:10-PJ I~ cplncelllc ll t. Lalll l' , 
·12 16 1·'·A Capacitance Bridgo,; 22 
4,1 \ 6:I I-A ITlductallce Bno.lg(· 2:1 
,\ 5 19:II-A j\ lodula\.ion M on ito r :16 
20 19:12-A Di~lortiOIl and Noi",: " lc le" :\!l 
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:w 
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24 
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52 
:16 
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6" 

6 
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67 
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55 
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26 

~3 . 3·\ 
30 
32 
50 
40 
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18 ·'0 ?, ·'3 ,- '--'23 
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" .12.47,411 
H 

he tcrud)·, ,e-f rcqu<:, ... )· 
,,,cgoh,,, 
"ull)ul . 
"ut pu t pOwer. 
,·ibrn lio" 
wa \" e 

\\i<TotJash li l:hl sour<;e. higJ,-spce,1 
,\ Ionilor, frequenq· de,·inli"'1\ 
'\ \ <>I1 ilor. wodulatio" 
" lo ni lo'"'! . hmad,·"sl 
Null dct<:clor 
usc il1u to rs 

h<:a t-f r<:'L lle"C ~ 
(."ning·fOl·k ·d r i I·"" 
u·h_f 

Outpu t pO wer n,eter 
PUleh cords, ,;nuxi,,1 
Pickup. ,·ihralio" 
Plu;,-s. b~ual'" 
PI"g,!, eORxi,, 1 
Power Uleler, oU'pul 
Pulse generator 
Polen I iUllle le"! 
Hndio·fretluenc)" bridge 
1\ hoostll l·poten 1 lOme len; 
Sig"nl g<:ncrulor. slaudanl 
Sl robosropcs 
TrunsforUJ er, ndjuslable (vHr i"c) 
Tun ing fork osci lla tor 
"["uninl'\" fork uscillolor, precis ion 
Twin-T iWI)c<iauce measuring llelwor~ 
U-H-i' heterodyne frequency "'eler 
U-H-F oscillator 
U-H-I" Wu,·cJueter 
Vacuu m-tuhe hridgc 
Vncuu,u-Iube fork 
' ·ucunm-tube precis iun fork 
Vacuum-t"be volt' ncters . 
Vuriae. . 
Vibtut ;oll anu l)·zcr 
Vihrlltion meter 
Vibration pickup 
Vollmeters. ,"ncuum-Iuhe 
Wnv"melers 

I'uyr 
50 
,1" 
4 7 
·1 : ., 

:,II .. ~:.5B 

:H, 
:u •. :,~ 

60 
~H. :.10, :14 

21l 
34 
:10 

" 6 ~ 
<, 

10: 
Ii.-, 
L: 
:I ~ 
I ~' 
(.( 
IZ 
26 

~. 3 
tHO 

:1 .1. ;;6 
56 

" 50 
30 
.W 
2·1 
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t2, ·14 
B-IO 
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