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Title & Document Type: 184A/B Oscilloscope Operating and Service Manual
Manual Part Number: 00184-90904
Revision Date: February 1977

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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H?wlou Packard Company v(’rtszs that this m.strument met 's/'tblz.slwd
specifir~tions at the time of shipment from the factory. H(’Jlett Packard
Company further certifies that its celibration m asurements are traceable

to the United States National Bureau of Standai ds, to //ﬂ() extent allowed

by the Bureau's calibration facility, and to the calzhmtz(m faczlttw.s of other
International Standards Organization member:. / |

"VIWAR RANTY. AND‘«-”ASSI:"S;TANCE,,’.

This Hewlett wakard pmduct is 'warmntod agumt defects m materials
and workmanship for a perlod of one year from the date of shlpment
‘Hewlett Packard will, at its upuon repair or replace products which prove

to be defective durmg the warranty period provided they are returned

to Hewlett-P: wkard, and provided. the preventive maintenance procedures
in this manua’} are followed. Repairs necessitated by misuse of the product

” “are not covered by this warranty. NO OTHER WARRANTIES ARE EX-

PRE SSED OR IMPLIED, INC LUDIN(s, BUT NOT LIMITED TO, THE
IMPLIED: WARRANTIES OF M"’RCHAN'I‘-ABII ITY AND PI’l‘Nl' 58
FOR A PARTICULAR PURPOSE.” HEWI l"’l"l‘ PA(‘KAR]) lb NOT
L. IABl E FOR CONSE QUhN'l’IAl l)AMAGhb

bervwe contracts or customer db&lbtdn('e V:agreementq aro".nlvzflilablo 'i';;)r'
Hewlett- l’ac ..u'd products. _ ' '

For i’u_):y assistanc'e, c(_mtzfct your nearest H"é'wiett-}”a‘c.‘l{md Sales and
Servjc() Office. Addresses ar¢ provided at the back of this manual.
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OPERATING AND SERVICE MANUAL
(Including Options 003, 005, and 580)
SERIAL NUMBERS |
This manual applies directly to instruments with sérial
‘ numbers prefixed 1440A (184A) and 1449A (1848B).
With changes described in Section VII, this manual also
applies to instruments with serial numbers prefixed
1228A through. 1435A. ' !
oi" additional important information about serial num-
bers, see INSTRUMENTS LOVERFD BY MANUAL in
Section 1.
, y HEWLETT PACKARD COMPANY/COLORADO SPRINGS DIVISION
« 1900 GARDEN OF THE GODS ROAD, COLonADo SPRINGS, COLORADO, U.S. A,

ll'

Manual Pmrt Number 00184-90904 P S

Mlcrs-uh(,he ﬁ’art Nomber 00184 90804 ' o S
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Tho Iollowlng ’ganorai‘sa!ofy procauflons must bo ob)sarvod durlng all pha os qf oparaflon, sonrlco,
and repair of this Instrument.’ Fallure to comply with’ fl;ébc precautions ar wllh specific warnings
-elsewhere In this manual violates salety standards of desfgn,)mdnulacfure, arfd’ Intended use of the

i

. Instrument. 'Hewleit-Packard COmpany assumas no Ilablllfy Ior fha cuswmor s lalluro to comply.t o o |

~ with these raqulromonfs |
o

| enouun THE msrnumem'

To" minimize shock hazard, the lnstrurnent chassrs and cabrnet must be connected to an electrrcal‘
ground. The instrument is equrpped with a ' three-conductor ‘ac power cable. Theé power cable
must either be plugged into an approved three contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground;;
(safety ground) at the power outlet. The power ‘jack and mating plug of the power cable meetg‘
lnternatlonal Electrotechnrcal Commission (IEC) safety standards. :

1 DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operatron of any'
electrical rnstrument in such an environment constitutes a defrnrte safety hazard -

KEEP AWAY FROM LIVE CIRCUITS

Operatlng personnel must not remove rnstrument covers Component replacement ‘and internal
- adjustments must. be made by qualified maintenance personnel. Do not. replace components  with
power cable connected ‘Under certain conditions, . dangerous voltages may exist even with the
power cable removed To avord injuries, always dlsconnect power and discharge circuits before

R touchrng them.

| Tno NOT SERVICE OR ADJUST ALONE. |
1 Do not attempt internal servrce or adrustment unless another person capable of renderrnq first aid

e f_)ar*d resuscrtatlon is present.”

,v,,USE CAUTlON WHEN E)(POS!NG OR HANDLING THE CRT , ,
.'%'Breakage of the Cathode -ray’ Tube (CFtT) causes a, hrgh velocity scatterrng of glass fraqrnents (rmplosron)

‘;‘ ~To" prevent CRT- implosion, avoid. rough handlrrrg or jarring of the instrument. Handling of the CRT shall
..fbe done only by qualified marntenance personnel usrng approved safety mask and qloves

| po NOT suasrrrure mms OR MODIFY tNSTHUMENT

"ﬁBecause of- the danger of" mtroducrng addrtlonal hazards, do not rnstall substitute parts or perform

ff?any unatithorized modification to the instrument. -Return. the . instrument . 1o a Hewlett- Packard
B _;_;Sales and’ Servrce Oftrce for servrce and reparr tc ensure that safety features are marntalned

o Iff,pmeenous PRQCFDURE WARNINGS.

: .',_]War.nncrs, such as the evrtmple below, precede pntentrally dangerous procedures throughout thrs
| "manut:r lnstructlons contaln d in the warnlngs must be followed . |

WARN!'NG

Dangerous voltagea, capable of causlng death, are present in this lnstrument
Use extreme caution ‘when handllng, testing, and adlustlng i

S 882 1/16
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Figure I-1. Model 184.4 and 184B Oséilloscopes
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INSTRUMENT DEscmmeN

’l‘ho Model 184A/ B (figure 1- l) is a qolnd a-.tate

1-B.
= lightweight lahbmtorv and general- purpnw vurmble
pelmstom‘e storage oscilloscope with plug-in capa-

bilities: The.: ‘ipgtrument- J¢ designed to dlspldv
cemplex h\gh trmuonc
altwnatmg and direct- cumnt A'r,)lmges

.\mqtrument speutu‘atwns are gwe

4)mple!,e
tahlw 1-

|,

The o&wll]osmpv hm; a hlgl. cwriting &pﬁed'
CRT

o

“the

'minhmed nh a hm.ht easily - vwwvd
delay Opemtmg in : the FAST mode,
mbtrument has a wrmng qpoed of 100 em/usec or
greater l)lsplay bnghtnes‘i 18 B foot lamberts or
.more at this speed. This provides:

c.ycle Blgnalq
'l‘he variable persisience © capability s
- especially usaful for viewing slow-speed signals.
" Adjustment of persistence time can provide

viewing of & ‘complete trace with fading sufficient.

to "prevent interference with the next trace. The
dxbplay persistence can readily be adjusted to
eliminate flicker, and still provide hl,gh resolution,
'.,"fl?he storage feature of Model 184A/B can be
store blngl{‘-hh()t occurrences’ for later

1-5.
used” by

v1ewmg or photographing. Comparison of wave-

forma can be accomphshed by stormg "several
‘'separate. occurrences and later viewing them
sxmultaneously ‘ '

Y

L
3

('opes 'I‘he manual g 'dlvxded into
~ eight sectinns each covemng a specxflc toplu ~g"~"
“aspect, of the mst\ument All 'schematics ave locatéd:
it the.rear of the manual and can'be untolded and

4

waveforms and to. measure

a bright visual
dlsplay to simplify the measuremtnt of - low duty‘ '

,k/.’, s A
r’l‘ N

R

l.‘ ; | : R v . v ‘ . .
R \ | \ SECTIONI R , i
s GENERAL,INFORMATION C N et
, '\ Cop i ‘ \"';' ! “"\" ‘ o R v:() S ‘ \,‘ : e ) i it ' .",",, .J\‘I
';'7:'1‘-?:‘3-,‘. | INTRODUCTION S s B 1. 9‘\,,,M0del 1845A 1s a( ‘ga,bmpt typb mstrument thh
e i a bwlt~m tili stand,: \onvemmh”ttarrvmg handle
12 Thls rhanual provnd»s cpemtmg and' service on top,’ :md feet »mounh)d on both; hnttom ahd rear

1 for elther bvencb or-"upnght upemmon

/m \

110 Mode‘l 184B l’s"‘)a rack ftype mstrument with
a bl‘ulbm tilt stand- hnd- bottom»mounh*d feet. It
o may be ‘hench ()m*rmed or ra('k mounted Higure 1&‘ ;
e provndes the ()utllh? dlmenawns 2 ’I '
u S . H

1 11. X Mf)de} 84A/B has sohN state E

(m'untry .
thmughout toxr‘ mmmmm size and welghiw -with
maximul 1e]l.!})ﬂllty F’owmg con&lumptmh ' with
plug-ms,.‘;s' less \than Il"w: A atts at’ norm.xl line:
voltage. "i’he }nstrummt is avectmn (ooled xmdu
dmxgned tun.opemte within;/ pecntu' ations at
tc 'nperaturcs ‘between 00C and 5 C wlth up to

95% relatxve humnd.by at 400C. - o0

1'
x‘;'

‘,““ ) \‘ .

S112 All poWer Huppheb a ¢ Ahbr:‘x‘tur ‘horizontal
gy ump.‘h« L g,;lte amplifier, ‘variable, | persisterice
mtomge ('n'wltry and ‘ the CRT are domdmcd An
b}w 1nstruma*m Operation at ‘gither 115V or’ 230V
ac iy’ ' selectable, by a sw1t('h located on - tho rear
p.mel pt the (5%1110800pe ' o | Vo
]li 'l‘h«e Model IMA/B is des;gned to opvmte_
~ with a number of différent plug-ins witiy real-time
bandwidths up to 100 MHz and sampling band-
w1flths up to 18 GHz. ‘Presently available plug-ins
pmv1dn a wide c¢hoice of npemtmg capabilities’
such as wide bandwidth, dual or four chanael
"operation, high _sensitivity; differential  offset,
singic or delayed sweeps, and samplmg or time-
domain relfectometer operation. ‘

1-14. To facilitate servicing, the modular power
supply may be disconnected and removed from
the instrument for access to all components. It
may also be operated from the built-in extender
able to simplify and speed up maintenance.

1-15. A calibrator pruvides :. square-wave signal
of approximately 1 kHz with a riseiime of less
than 3 usec. The calibrator output is available at
the front panel at 10V p-p with an accuracy of
. +1%. The signal may be used to check horizontal
and vertical deflection factors dnd to compensate
dwxdor probes. . ‘

.l-.16. The oscilloscope horizontal amplifier accepts
sweep signals from the time base plug-in or an

1-1

" General Information




.. utilized,
*"gervice -manual bhOle be . referred: to for 1dent1'

| v(‘qenéral Infqrmatipn -

vexternal source 'l‘he external mput bandmdth is
de to 5 MHz, dc- c)upled and 5 Hz to 5 MHz, ac-

‘coupled o

117 Exterml outputs are prov1ded through (our‘v ,
rear panel mév nted BNC connectors for coupling pl ug-

in ‘derived signdls to exiernal ‘equipment. Since
these : outputs are dependent upon the plug~ms
the app*oprmte plug-in operating and
’l‘hv

_fication of the output signals available.,

. ouiput. amp! lifiers can supply 3 mA, and will dnvo?» ,
| lmpedan(.es as low as 1000 ohms without dm*ortmn

oA )

ol 18 Connectmn for mput of an extornal signal. ..

for mtenblty modulation (?axis input) is also
provided at ‘the:rear panel. A’ signal of approxi-
mately +2

rosnstance is 010() ohms. "

119 {’mhbutton belectmn of opemtmg modes
. provides a choice o’ 'tast or standard writing qpvedq
~ for " storage dn(\ variable persistence operation or
conventional, mmstordge o%ulluscm)e display. In
addition, stored signals may be qm( klv erased by
puqhbutton operation. S

+3-20. A continously variable 'persistence control
allows adjustment of trace storage time for
monitoring constantly changing slow speed signals.
- This permlts establishing’ the optimum display
compromise between flicker and response to new
signals.
long enough to evaluate an entire wavetorm yet
fade fast enough to eliminate confusion
'subsequent signals.

- 1-21. OPTIONS

1-22. btandard optlonb are riodifications installed
~on HP instruments at the factory and are available on
" request. The following options extend the usefulness
of Model 184A/B: |

'OPTION 003. This optmn is .wanlable to allow the in-

‘strument to operate from a 100V/200V primary

power source. Option 003 instruments are the same
as standard instruments except that assembly Al and
.ransformer A1T1 are replaced. Refer to Section VI
for details.

O‘TION 005. - This option offers a fast storage CRT
and viewing hood. Change table 1-1, specxﬁcatmns
to read: Siorage Writing ‘ppeed Fast (Option 005):
400 cm/usec (to be viewed using a hood 10104A).
In paragraph 5-39, step t, change the frequency to 34
MHz. In paragraph 5-39, step u, add: and set MAG-

NIFIER to X5. Refer to Section VI for the HP Part |

- No. for the Option 005 CRT and viewing hood. \
12 |

Thus, the trace may be made to, remain

wnh '

| 50-ns 'pulse width (<10 MHz cw)
will blank d trace of normal mtenslty The input. .~

. OPTION 580.
“ tiom covers (MP4, MP5, and MP76) with special

. this n
‘Manual Changes supplement. This supplement con-

'strumeni receptacle ‘confp rm t') International l‘,le( ’
} LC)\saioty smnd\lrd& I

Tl T Model 184A/B

-
'I‘hls r;ptxon replaces m,strument bot

covers that conform to, CbA standards. Refer to.
%ctu)n VI for details. :

 COVERED  BY

'-"'23 |NSTRUMENTS
'MANUAL '
1-24. " Attached to the instrument isv‘a serial number

plate. The serial number is in the form: 0000A00000.
It is in two parts; the first four digits and the letter

are the serial prehx and the last five dlglts are the
- suffix. The prefix is the same for all identical instru- .
. ments; it changes only when a change is made to the
' ‘;mstru*nont The suffix however, is assigned sequenti-
o a!lv and is different for each instrument. The contents
of this manua] apply to instruments with the serial

number prel.': (es) listed under SLRIAL l\UMBbRS

| 'on the title page. j .

1- z An ms‘trument manut’aét)ured after the printing
of this manual may have a serial number prefix that
is not listed on the title page. This unlisted seria!
number , prefix indicates the instrument is different
from those described.in this manual. The manualfor
newer instrument is acwmpamed by a yellow

tains "change information” that explains how to adapt

the mnual to the newer ms&rument

1-26. In addition to Lhange mformatlon the supple- |

ment may contain information for correcting errors in

' the manual. To keep this manual as cvrrent and ac-
" curate as possible, Hewlett-Packard recommends that

you periodically request the latest Manual Changes
supplement. The supplement for this manual is identi-
fied with the manual print data and part number,
both of which appear on the manual title page. Com-
plimentary copies of the cxupplement are avmlable
from Hewlett-Packard.

1-27. For mtormatmn concerning a serial number

prefix that, is not listed on the title page or in the

Manual (,hangeq supplement,. contact your nearest
~ Hewlett-P: ukdrd office.

| 1-28. .AC‘CESSORIES FURNISHED.

1-29. Model 184A/B is provided with two filters:
a screen mesh interference reduction contrast filter,
and a blue plastic contrast filter. Either filter snaps
into place under the light shield to provide greater
contrast and improved viewing under ambient light
conditions. The filter may be removed if preferred.
The metal screen mesh’ illter prc)wdeﬂ RFI reductlon7

1-30. A detachable power: Lord is supphed with euch
mstrumonp The three- con{ductur power cord and in-

&

trotechmml Comml? xon

1

L




“ Model 184A/B - ’. - ‘ o o . o Gcm;rai Inf()imatidh .
o | Table 1-1. Model 184A/B Specifications ‘ Lo N |

CATHODE-RAY TUBE AND CONTROLS . INTERNAL SWEEP

TYPE: post- awelemtor storage tube; " alummued ‘Magnifier: - X5, X10; accuracy, 5% (with 3% ac-
P31 phosphor. ' curacy time base).

GRATICULE: 3 x 10 div internal gmtlcule 0).2-div ‘
“subdivisions on major axes. 1 div = 0.95 cm. 8 x 10 GENERAL
div internal graticule superimposed in center of

norinal scope graticule (for fast writing speed CALIBRATOR
mode). 1 div = 0.475 cm. Front panel adjustment - Type: approx 1-kHz square wave, 3 usec nsetlme
aligns trace with graticule. - Amplitude: ' 10V p-p into >| megohm; accuracy,
BEAM FINDER: returns trace to CRT screen regard- £ 1%. | ‘_ | o
less of setting of horizontal or vertical wntrols OUTPUTS: four rear panel emitter follower outputs
_ excluding X10 magnification. . for main ana delayed gates, main and delayed
'INTENSITY MODULATION: approx +2V, 350-ns sweeps, or vertical and horizontal outputs when
‘pulse width (€10 MHz sine wave) blanks trace of  used with TDR/sampling plug-ins. Maximum cur-
- normal intensity. Input R, 5000 ohms, rent available, £3 mA. Will drive 1mpeddncos >l()00
MAXIMUM INPUT: 20V (dc + peak ac). ' ~ ohms without distortion. '
WRITING MODES: conventional (nonstorage), stan-  WEIGHT (without plug-ins). :
dard and fast (vari~ble persistence and storage). Model 184A (Cabinet): net, 109 kg (24 1b);
| Pressing STORE and either ’N“U) or FAST provides =~ - shipping, 15 kg (33 Ib). S
maximum persistence wﬂ;h ﬂoodguns off for.ready- Model 184B (Rack): net 11.8 kg (26 Ib);
to-write state. CRT will rﬂmam primed and ready shipping, 17.2 kg (38 1b).
to write for >10 min in STI/STORE and >30 sec . OPERATING ENVIRONMENT: temperature 0° to
in I*‘AS’l‘/b’I‘ORIu._ S +55°C (+32°F to +130°F); humidity, to 95% relative
humidity at 40°C; altitude, to 4600 m (15 000 ft);
PERSISTENCE | | | vibration, vibrated in three planes for 15 minutes
CONVENTIONAL.: natuml permstence of l’il (ap- each with 0.284 mm (0.010 in.) excursion, 10 to
prox 40 usec). - hy Hz., - -
VARIABLE: from <50 ms,to >‘3 min. , ~ POWER: 115V or 230V +10%, 48 to 440 Hz, 115
' o -  watts at normal ling wnh plug-ins. Maxmmm m: 1m
| STORAGE WRITING SPEED ‘ frame pownr 295 VA" /a 3 '
| 2 20,2 A : ' | |
R f ~
) ot ' ' S ' 184A Z()() mm wide, 289 mm -high, 540 mm dee
A oo B behind panel (7-7/8, 11-3/8, zl 1/4 inc h(*s; g
BR'GHTNESS | ‘ S ’1843 See outline dmwmg D
| STANDARD: >342.6 cd/m* (100 l'l) - :
| FAST: >173.3 cd/m* (50 f1). .
‘ ' ' No':.! “;munmonunnonamznu ! '""‘"z" S .
STORAGE TIME Y I |
(at +22°C. May vary with wide temper.aturtl changes.) = 2 oweveouinwmimerne , !
' STANDARD WRITING SPEED: variable from >1 min ] o ] e
at normal mténqity to >10 min at reduced bright- ;\ | . e
\ . ness, ' 'H‘(;‘/:) ™
FAST WRITING SPEED variable from >10 sec at T ' ' e
normal intensity to >30 sec at reduced brightness | ' "‘""’" ( (orm S . o
'ERASE: marnual; _pushbutton erasure takes approx P o o ' S
300 m's | | . n':‘);’m r ; -
HORIZ’ONTAL AMPLIFIEH o ‘ | o IR I Cw v
| EXTERNAL INPUT . A |
Banciwidth: dc-coupled dec to ) MHz, ac-coupled, | - o | | " | ’ '
5 Hz to 5 MHz. & BRI Pl s g
Deflection Factor: | V/div in X1; 0.2 V/div in X5; S S - :
0.1 V/div in X10; accuracy K H5Y%. ACCESSORIES FURNISHED: dectachable power
Dynamiic Range: +20V. : cord; metal mesh contrast filter. blue plastic con-
Maximum Input: 600 Vdc (ac-coupled input). ~ trast filter; two probe: h()l(h‘!’b and rack mounting
Input: RC: approx 'l megohm shunted “y approx , h.lrdwure are . qupplwd with Model 184B.
30 pF. - - |

H ..'! '/" I’ N ! o . t B N
L . . L . o
CIRAT ' . . . o e : l |;
,'(_.“l' ’ . to. o i ' . i ‘ L /’,';‘ ! bt}
, } o ) . ) e




General Information

1-31. Model 1843 is supplied‘iwith all pafts' anvdf

hardware required for. rack mounting.  Refer - to
Section I1 of this manual for installation information.

1-32." Two probe hangers are ;urnished with each
oscilloscope. Model 184A. hangere are factory in- .
stalled while probe hungers for" the Model. 184B are.,

A

furnished for user mstallatlon | L

v

1-33 AVAILABLE ACCESSOHIES

1-34; MOBILE TEST STANDS. ' .

TSI

I
o

1-3h. Hewlett-l’a‘ckard '.l‘es:!,mohile's" provide ease
and convenience for m()ving 150-system oscilloscopes
to different test locations.

and acee bS()rl(‘h which inc¢ reases test bench wnrkmg
areaqd, )

\
S

1-36. CAMERAS. . -

1-37. ’['he HP M()dol 197A is a goner.ll r)urpnse am-
era with an electronic shutter. It can be ordered with

an vltraviolet light which illuminates internal grati-
cules. The film back can be moved through 11 detented .
",.:‘,ihrs .nnmml L S N

positions for multiple exposures and the continuous

v

14 .

Testmobiles can also be . 1-40); ihe plug-m b(m.n.

eqmppvd to provide extra storage spaces for plug-im

“1-41. OTHER ‘Accesspnies.

e*ducuon raho allows the entlre film ‘area to be Lsed.
Model 197A is supplied with a' Polaroid® pack film

M o‘del l 84‘A/ B

back for Type 107 film. Interchangeiible backs on, " .

Model 197A allow selection of braﬂok"" 4 - by. 5- mch,’; |

(Model 10 ;52A) L

)

138, 'l‘he HP Model lz.iA w1th 10369A Ad:npter is:
amira for general pur-
pose oscilloscope phomgmphy whlch uses standard
~ Polaroid™ flat-pack self processing film. Most oscil-

~loscope phntogr..lphu‘ applications can be solved with
~this eumnmw'\l amera.

an v(‘()n()ml('al ith -to-use

1—39‘. SERVICE EQUIPM"NT

_ | vxtonder (HP l":‘xrt "No.
00184-6601:3) raises pulse circuit board A# for trouble-

~shooting. It is essentiay for troubleshooting A8 in

Mudvl |84 instruments.

[-42. Cameras,  probes, vwwmg., h(mds termina-
tions and other qecessory items’ are available for

specialized wqum'm(nth Information on these and

the above deseribed accessories may be obtained

from HP halwwhexvuv 01(1( es listed in the rear ')t

[REREEN

\'
\\“ .

L
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 ing an initial inspection of the Model 184A/B. Instal-

lation | procedures and precautions are presented in
step-by-step order. The procedures for making a

claim for warranty repairs and for repacking the in-:

strument for shlpme t are also described in this

section.

2-3. INITIAL INSPECTION.. -

2-4. The instrument was mspected mechanically

and electncdlly before shlpment Upon receipt, in-

spect it for damage that may have occurred in transit.
Check for broken knobs, bent or broken connectors,

- and dents or scratches. If damage is found, refer to

the claims pdragraph in this section! Ketain the
packing material u)r possnble future use.

2-5. Lheck the operation of the mstrument im-
\medlatelv after receipt. Refer to Section V for the

- performance check procedure. The performance check

will determine whether or not the mstrument is oper-
-ating properly. If the instrument does not operate

" properly, reter to the claims paragraph in this section.

2-6. CLAIMS.

2-7. The warranty statement apphcable to this in-

. strument is prmted inside the front cover of this
manual. If phymcal damage is'found or if operation.

is not as. speuhed when the instrument is received,

notntv the carrier and nearest HP bales/bervwe‘

Office immediately (refer to the list in back of this
manual for addresses). The HP Sales/Service Office
will arrange for repaxr or replacement without

wmtmg for settlement of the claim with the carrier.

2-8. REPACKING FOR SHIPMENT.

.29, If the Model 184A/B is t¢ be shipped to an HP

Sales/Service Office for service or repair, attach a tag
showing owner (with address), complete instrument

seriai number, and a desu'lptmn of the service re-

qunred

210, Use the original shipping carton and packing
material. If the original packing material is not

' available, the HP bales/{servue Office will provide
~information and recommendatlons on materials to

be used.

e ModellS4A/B g (‘ v ) | | ‘lnstailation
SECTION il
INSTALLATION
" 2-1. INTRODUCTION. 2-11. PREPARATION FOR USE.
22 This section contains instructions for perform- 212, POW_EH REQUIREMENTS. The standard

Model 184A/B requires a 115V or 230V £10%, single-
phase, 48 to 440 Hz power source capable of supply-
ing 220 VA maximum or approxnmately 115 watts
at normal line voltage with plug-ins installed.

{cAUnon
NFMMM ‘
Before applying power, check the rear
panel slide switch for pmper position,
(115 or 230). :

2-13. 115V Operallon. This instrument, as shipped,

"is ready for operation on 115 Vac. Before applying

power, check the rear-panel slide switch, labeled
SELECTOR, for proper position. It should be set so
the legend 115 is visible. Check the fuse to determine
that it is the proper vaiue to provide protection for
115V operation of the instrument.

2-14. 230V Operaﬂon If the instrument is to be

operated from a 230 Vac power source, set the rear-

panel SELECTOR slide switch to 23() Roplacc the

fuse with the proper value for 2: SOV op("mtlon |
i , \ \

2-15. THHEE CONDUCTOR POWER CABLE. 'l‘hls\m- |

strument is equipped with a three-conductor power

- cable that, whén connected to an appropriate’ r‘ecep

tacle, grounds the instrument through the offsét pin.

~ The power cable requlred depends on the ac mput‘
“voltage, and the country in which the instrument is

to be used. Figure 2-1 illustrates the standard power
receptacle (wall outlet) configurations that are used
throughout the United States and in other countries.
The HP part number shown adjacent to each recep-

- tacle drawing is the part number for a power cable
~ equipped with a mating plug for that receptacle. 1If
' the appropriate power cable is not included with ihe

instrument, notify the nearest Hewlett»chkard Sales/
Service Office and a replacement cable will be pro-
vided.

2?16 INSTRUMENT MOUNTING. Model 184A is in-
tended for bench use. It has a built-in tilt stand and

feet mounted on both bottom and rear for bench or -

upright operation. Model 1848 is intended for either

. bench or rack use. It has a built-in tilt stand and feet -

mounted on the bottom for bench use. It may be rack
meunted as described, bﬂlow




‘_Model 184A/!3

.;\\-r"‘v
, .'_,,. v

2O .

" MP. POWER CABLE PART NUMBERS ‘_,,,E;Fu’ffﬁi

8120- 1692 |+ 8120- 0696

8120 - 2296

18120 - 1703

8120 - 1621

INPUT‘POWER RECEPTACLE TYPES

Figure 2-1. Power Receptacles

2-17. Bench'Use. To use the tilt stand, lif‘t‘th'(’ front

of the instrument or place it vertically on tie rear
~ feet.
| “}lgainbt the cabinet: bottom cover. Hold the instru-
ment- steady and squeéze the two ult stand legs
together to release them from the lock. Pull the stand
toward the front of the instrument. When fully for-
ward, release the legs and they will lock into posi-
tion.
‘with the front elevated.-

2.18. ‘Rack M‘ounllng. A kit for converting the 184B
to a rack mount configuration is supplied with each
instrument. Instructions for making the conversion
are given below: see figure 2-2 for parts identifica-
- tion. B ,

- a. Detach tilt stand by pressing it away from
front feet. Remove all plastic .feet by depressing
" metal button and sliding feet free. -

"b. 'Remove aluminum trim strip from each mde
of instrument with thin- blade tool..

¢. Attach rack mounting flange in space
“where trim strip was removed (use screws provided

with kit). Large notch of tflange should be positioned

at bottom of instrument.

The tilt stand is folded and locked into place

The tilt stand will qupport the instrument

2-21.

2-25.

-,)," |

. 2~19.\ INSTRUMENT COOLING 'l‘hlsmstrumentcloes
;qot require forced- alr -cooling “ht“l opemtmf! at
" “Foom temperatdre or between ¢ and +¢ b degreet, C.
" Normal air circulation will maintain ‘a" reasonable

operating temperature v;ithin the instrument.

220, ' Perforations in' the covers provide for the
required “air flow. Do not obstruct them. Provide
several inches of clearance around the top, rear and
sides. Adequate air flow from the bottom of the
instrument is provided by the mounting feet.

CONTRAST FILTER.

292, The contrast filters are designed to be easily

prtallatmn' :

g
o

removed from the CRT bezel. Use of a contrast filter

provides comfortable viewing when the instrument
is operated in normal and high ambient light.

2-2:3. The contrast filter is located behind the light
shield. When a camera is attached for use, removal
of the filter may be desirable.

ﬁ)‘)‘

2-24,
it ai midpoint at top and on bottom. Apply pressure
until upper and lower ears clear the slots in tho bezel.
Pull forward and remove.,

INSTRUMENT COMPATIBILITY.

2-26. Model 184A/B Oscilloscope 1s designed to
operate with a wide variety of time base and vertical
plug-ins. Table 3-1 lists the plugr-ms currently dV‘lll
able. s

NOTE

Plug-ins  specifically designed for use
with the H00-MHz Model . I83A/B/C/D)
Oscilloscope will not fit into or operate
in Model 184A/B. These plug-ins have a
mechanical interlock  which  prevents
their tull insertion into Model 184A/B.
‘Additionally, Model 184A/B does not

supply the required operating power.

To remove the plastic light shield, squeeze
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Adjﬁsts

| writing beam  for.
sharpest trace. '
- STORE. Retams displayed ' signal at

reduced mtenmty for long-time storage.

CONV. Selects operation. as a conventlonal
nonstomge oscnllescope

STD. Operates CRT at normal wntmg

rate with vanable persmtence

FAb’l‘ Operates CRT at max1mum wr:tmg.
rate with veriable - persistence. Indicator
light reminds that inner graticule ‘must
be used for measurement.

ERASE. Removes stored or  written
“displays. :
PERSIS’I‘ENCE..'Contmls endurance time

A

of displayed signal.

'STORE TIME. ' Increases or

decreases
length of time display is stored. :

TRACE ALICN Aligns trace with hon—
~zontal gratxcule

ASTIG Adjusts roundness of wrntmg beam.

FIND BEAM Returns dlsplay to on-screen

when pressed

e | 17
" L
('l
,
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12.

13.

14.

16.

17.

18.
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'PHASE/BANDWIDTH.

Model 184A/B

184A/8 -R~)

IN'FP]NSf[ﬂ‘Y. Controlﬁ brightness of display.

POSITION. Coarse adjustment of display |

horizontal position.

FINE. Fine adjustment of display hori-
zontal position.

MAGNIFIER. Determines gain of hori-
zontal amplifier. |

‘Selects  between
normal full bandwidth operation (BAND-
WIDTH) and X-Y operatio. (PHASE). |

source

DISPLAY. Selects of horizontal
input signal. ' ‘
AC/DC. Selects ac or dc coﬁpling 0[’

external horizontal input signal.

EXT INPUT. BNC connector for coupling

of external horizontal input signal.

LINE. Toggle switch (with indicator
light) _for turning oscilloscope on and off.

CAL. Provu(ies 1kHz square wave at’ 1()V
p-p.. 3

Figure 3-1. Operating Controls and Connegr'ét;grs |
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3-2. This = section contams an explanation
of ' instrument operating controls, the avail-

able modes of operation, operator's: checks
and adjustments and. step-by-step

instructions' for most applications.

'3-3. GENERAL DESCRIPTION.

3-4. Model 184A/B is a lightweight, variable-
persistence, storage oscilloscope using plug-in vertical
and horizontal modules. High and low voltage power

supplies, a calibrator, the CRT, and circuitry for

the variable persistence and storage operations are
contained in the oscilloscope. A compdrtment for
the horizontal and vertical plug-ins is located in
the lower portion of Model 184A and in the right-
hand portion. of Model 184B. In both models, the
compartment is designed to accept the vertical

~ plug-in on the left side and the horizontal plug-in on
the right. The plug-in units must be locked together

before being inserted into the compartment. The

‘operating and service manuals for the .plugins
~contain  the procedure for mating and mbtallmg

the plug-ins.

'3-5. DEFINITIONS.

3-6. Several words and phrases whose definit-

ions may vary slightly from common usage are

Ly

3 S

DELAYED GATE OUTPUT. BNC conineétor for

output of delayed gate signal to external equip-

ment.

MAIN GATE OUTPUT. BNC connector for out-
put of main gate signal to external equipment. .

Ground Connector. Provides chassis ground con-
nection point.

bl‘JLl CTOR. Provides for external selectmn of
line opemtmg voltage

FUSE.':-UBV or, 230V) operation ac line fuse.

Power Connector. 3-wire ac power line input.

!

operating
. | . '

\ S , |
used ‘to describe the operation of Model 184A/B.

The definitions of these words and phrasgs which k

apply to this mstrument are:

" WRITE - 'I‘o transform an mput signal into
a visual display on the CRT screen

b. PERSISTENCE - The length of time a
single sweep written display . remains visible on
the CRT screen with intensity dnd sweep speed

‘ remcumng c(mbtant

c S'l‘()Rlu -

To retain, at normal or reduced

intensity, a display which has been written on the'

CRT screen,

d. ERASE - To remove all displays and blooms

which have been stored, or written with persistence,

on the CRT.

e. INTENSITY
as it is written on the CRT screen
ence and sweep speed remaining

- The brightness of a display
with persist-
constant.

f. BLOOM - Visible, nonsymmetrical expansion
and distortion of a display wrltten on the CRT

. screen. See hgure 3-2A.

g. FADE POSITIVE - The process whereby
the storage mesh gradually charges more positive
and allows flood-gun electrons to penetrate to the

VAR. With STD WRITE SPD set to ENHANCE,
VAR adjusts writing speed of CRT (can be in-
creased to approx 10 em/usec).

STD WRITE SPD. Selects either normal
(NORM) standard writing speed, or faster
writing speed (KENHANCE), adjusted by VAR

"~ control.

7-AXIS INPUT. BNC connector for input of CRT
intensification or blanking signal.

MAIN SWEEP OUTPUT. BNC connector for
output of main sweep signal to external equip-
ment.

'\ DELAYED SWEEP OUTPUT. BNC connector
o for output of delaved sweep sngnal to oxtum\l
equnpment

W
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face-plate 'phosphors, 'obscuring or obliterating a
stored display. A more detailed description ef this
condition is in Section IV, Principles of Operation.

h. .--'BACKGR()UND ILLUMINATION - A flood
of light-green illumination covering the entire CRT
viewing area. Visible in this illumination is a
darker-colored, screen-like pattern when the in-
strument is used m the FAST mode. See figure
3-2B. . L

i SWEEPTIME - The time (in seconds,

milliseconds, or microseconds) required for the
beam to move horizontally one unit of distance
across the CRT screen when writing a display.

3-7._OPERATING CONSIDERATIONS.

3.8. Prior to operating Model 184A/B, the op-

erator must have a thorough understanding of in-

strument operation ,and control functions. This

section should be read in its entirety before at-
tempting to operate the instrument.

Ceadfion3

To avoid- CRT damage, the following
procedure should be followed every
time the instrument is operated.

3-9. The following are stepé that must be taken
each time the instrument is turned on:

a.~‘ Depross STD pushbutton.

" b. Set I’ERSIS‘TLN(‘E (,ontrol fully cew (mm-

-1mum persmtence)

¢ Set IN'I‘FN@ITY control fully cew (min-

imum mtensxty)

d. Apply power to Model 184A/B (LINE
power ON). :

e After 3 minutes, the entire CR1 viewing

area should be evenly flooded green.

Npote

If there is mno gréen illumination,
turn instrument off and check all CRT
connectmnq

3-10. DISPLAY SELECTION.

)

3.11. Pushbutton controls selea,t' the  mode in
which the oscilloscope functums. 'With ERASE
pushbutton - depressed, the other functions. are
disconnected, and all stored and persisting dis-
plays are removed from the CRT. The STD and
FAST modes are the only conditions in which a

3.9
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" display 'mhy be written for storége on the CRT

screen. The STGRE mode disconnects the writ- 1
ing and ERASE functions and retains written
displays (at reduced intensity) on the CRT. IN-
TENSITY, PERSISTENCE, and ERASE do not

" function in the STORE mode.

3-12. thn the FAST pushbutton is depressed .
and then the ERASE pushbutton is depressed and
released, the storage surface is erased and then
primed (or prefogged) to allow much faster writ-
ing on the storage surface. The display, however,
has reduced contrast and fades pusitive more
rapidly. The contrast and storage time are also
reduced in this mode. When operating in the FAST
mode, the inner . (smaller) graticule is used for
measurements. | ‘ |

3-13. CONVENTIONAL OPERATION.

3-14. The oscilloscope operates as a conven-
tional, nonstorage instrument when the display
switch is set to CONV. The persistence is the
natural persistence of P31 phosphor, which is ap—
proximately 40 mlcroscconds

3-15. . SINGLE-SHOT STORAGE OPERATION.

3-16. When it is desired to store a signal which

may occur at some future time, the oscilloscope may

“'be primed to accept the signal for automatic

storage. Selection of the operating mode depends
on the expected time during which the signal may
occur. If the 'signal is expected to occur within
approximately 5 minutes, the maximum - writing
speed and storage capability of the instrument
can be utilized by simultancously pressing STORE
and FAST. If the event may not take place for
as much as an hour or so, the STORE and STD
mode of operation should be used by simul-
taneously pressing these pushbuttons. ‘

3-17. In both these modes of operation the CRT
will be primed and ready to write when the KRASE
pushbutton is pressed and released. The PERSIST-
ENCE and STORE TIME are automatically set to
maximum, regardless of the actual position of
these controls. :

3-18. To view what has been written in either
of these modes, press the STORE pushbution.
This will release the STI) or FAST pushbutton,

 and the display will show what has been written

previously without allowmg any addltmnal writ-
ing to occur.

3-19.. FRONT _ PANEL CONTRQLS AND

{CONNECTORS

3-20. All operating controls and front panel ad-
justments are identified and described in figure 3-1.
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The - information presented gives the operator a
~quick reference ‘regarding the operating function
-of each. Additional information regardmg some of

these is ‘explained below in greater detaxl

3-21. FOCUS AND ASTIGMATISM

322, These controls are provxded to assuré¢ uni-

form focus of the trace over the entire CRT screen.

To adjust, set the operating mode switch to STD
and PERSISTENCE to minimum (fully ccw). Center :
© a low-intensity spot on the CRT screen and ad-
~Just FOCUS and ASTIG (screwdriver adjustment)
- controls for a small, round sharply focused spot.

Readjustment of the ASTIG control is seldom
reqmred except, for example, when the vertical
plug -in is changed. ,

3-23. PERSI$T£~.NCI: AND INTENSITY.

3-24. These controls determine the duration of -
afterglow of a display. The PERSISTENCE control * -
sets the rate at which a display is eruscd AN-

TENSITY sets the brightness of the trace as it is
written. With a given PERSISTENCE setting, the
actual duration of trace afterglow may be increas-
ed bv nueasmg the INTENSITY.

3- 25, " Since the PERSISTENCE control sets the rate

of erasing a written dlqplay, it follows that a

brighter trace will require more time to be erased.

‘Conversely, 4 display of low intensity will dis-

appear more rapidly. The same principle applies

“to a stored display of high or low intensity.

The storage mesh of the CRT is not
easily damaged. However, it can be
damaged if high intensity displays are
repeatedly written for long periods of
time. Retained images caused by this.
condition can often be removed by
switching to the STI) mode and turning
PERSISTENCE to - minimum for a
period of from 5 minutes to 24 hours,
depending on the severity of the image.
To avoid this type of damage, use the
minimum INTENSITY required: for a
usable display with. a given PERSIS-
TENCE setting.

3-26. STORE.

327. In order to retain whatever is visible on

“the CRT, depress the STORE pushbutton. Tt e signal

will be stored at the mtenSIty set by the STORE
TIME control, resulting in a storage time of up
to 10 minutes. The INTENSITY, PERS/STENCE,

- FOCUS, ERASE, and HORIZONTAL POSITION

controls do not af'[ect the presentation in the

STORE mode.”

L)
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3-28. In. some dpphcatmm, 1t may be desnrab]o

" to show several overlapping’ traces ai onco This ' .

" is possible through proper -manipulation of the

~ PERSISTENCE
obtain the desired multiple trace display in the

and INTENSITY controls. Simply
mode; theri depress the STORE pushbutton.

3-29. A display stored on the CRT when power
is removed from the instrument will remain stored
t'or,'.Se\iera‘l» days. In order to observe this stored
display, depress the STORE pushbutton and turn
the POSITION control on the vertical plug-in

. :-,(‘ountevclockwme prior to restoring power to the
- instrument. This prevents a bright spot from being
portrayed on the screen due to tho initial surge

from the CRT write gun.

3-30. Several individual waveforms may also be
stored, even though they are written at different
times. Having stored a trace, for instance, the

‘pperator may choose. to switch back to STD and

record another trace, etc, prior to erasing. And,
by turning the Model 184A/B power off, one trace
a day can be recorded for a week or more, depend-

-ing on total time the instrument is turned on,
‘as. storage time would decrease accordingly.

[

)
FERRS ', .
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Excessive intensity for long duration
- may damage the CRT storage mesh. The
INTENSITY setting for any sweep speed
should be minimum ‘usable intensity.

3-31. CONVENTIONALOPE'RAT|ON.
3-32.  Selecting the CONV operating modv disables
the variable persistence and storage features of

‘the instrument. It will now function as a con-

ventional, general purpose, oscilloscope. The PER-
SISTENCE control does not function in this mode.
Alway.s adjust INTENSITY in STD mode with min-

‘imum PERSISTENCE, for no blooming; then switch

to CONV. Do not increase intensity l)eyond this
level while in CONV,

' 3-33. STANDARD STORAGE MODE.

3-34.  Pressing the STD pushbutton conditions the
display for final adjustments before storage. Use the
least INTENSITY and most PERSISTENCE that will
prnvnde a good display. In STD mode, the writing
speed can be enhanced (increased up to approxi-

’ mutely 10 cm/usec) uqmg rear panel controls
' 3-35 FAST WHITE STORAGE MODE

, ‘i 36. Opemtlon in the FAS'I‘ mode prov1dos a o,
“more rapid . build-up ‘and dwplay of fast, single-
“shot sngndlq Since the background illumination
alqo increases more rapidly, the CRT contrast level

i
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and storage' time are reduced. Operation in this

mode also- reduces the display area. The inner
gratlcule markings should be used for measurements.

3 37. ERASE

3-38. Depresmng the PJRAQE pushbutton will re-
move stored signals from the CRT when either the
STD or FAST pushbutton is depressed. Stored or
written dlsplays that remain visible after erasure

 may require several pressings of the ERASE puqh-y

button.

3-39 STORE TIME

3-40. Operation of this contml varies the- length
of time a displayed signal will be retained for
later display. When set for minimum storage time
and writing in the FAST mode with transfer to
the STORE mode, this time is greater than 10
seconds at normal intensity. The maximum storage
is greater than 30 seconds at reduced brightness.
When writing a display in the ST mode and trans-
ferring to the STORE mode, the storage time varies
from 1 minute (fully ccw setting of STORE TIME)
to more than 10 minutes (fully ew STORE TIME
setting). * Light output is inversely proportional
to the STORE TIME selected.

3-41. CALIBRATOR.

" 3-42. The calibrator has a L0V peak-to-peak -
. output, negative-going from ground, with an am-

plitude accuracy of £1%. The. output is a square
wave at a frequency of approximately 1 kHz. Rise-

. time of the signal is less than 3 microseconds.
The output is useful for checking vertical and
horizontal sensitivity calibration, and divider pmbe
calibration.

3-43. TRACE ALIGN.

3.44. A screwdriver adjustment is used to com-

pensate for external magnetic fields that may
affect alignment of the horizontal trace with the
graticule. Use it to position the trace parallel to
the graticule horizontal lines. The alignment should
be checked when the instrument is moved to a
new location and ad;ustment made whenever neces-
sary.

3-45. FIND BEAM.

3-46. Occasionally the CRT beam may be driven
offscreen by large dc input levels or improper
control settings. Pressing the pu.shbutton reduces
horizontal and vertical amplifier gains enough to
alwayb return a displaced beam to the viewing
area. This enables the operator to determine the
action necessary to center the display. If necessary,
adjust the INTENSITY control to obtain a visible
trace. 'l‘hen adjust the horizontal and vertical
position controls to center the trace.

34
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347. All operating controls functlon whn]e the
FIND.  BEAM control is depressed Obtaining a
centered display may require adjustment of the

~deflection factor, horizontal and vertical position,

coupling, trigger level or intensity. If the controls
are properly set, the display will remain vxslble
when FIND BEAM is released.

3-48. LINE POWER SWITCH.

3-49. This toggle switch applies or removes ac
line input power to the instrument. When ON, an
indicator lamp, located next to the switch, is
lit. Power for the lamp is obtcpxmed from the low
voltage power supply. Both sides of the ac power

~line input are interrupted when switched to OFF.

3-50. HORIZONTAL DISPLAY.

3-51. Either of two modes of operation can be

selected with  this control. It selects the origin
of the input signal applied to the horizontal
amplifier. When INT is selectéd, the input signal
to the horizontal amplifier is obtained from the

"time base plug-in. With the DISPLAY ‘control po-

sitioned to EXT CAL, the sweep signal input
from the plug-in is disconnected, and the EXT

INPUT signal is used to develop the display sweep.

Note

Time base plug-ins are normally ad-
justed to provide a sweep length greater
than 10 divisions. Refer to the applicable
time base operating and service manual
for adjustment information. '

3-52. HOHI20NTAL‘ EXTERNAL COUPLING.

3-53. An external input signal may be connected
to the horizontal amplifier. via the EXT INPUT
connector when DISPLAY is set to EXT. The
coupling switch located next to the external input
connector is used to select ac coupling (capacitive
coupling) or dc coupling to the amplifier.

., 3-54. EXTERNAL SENSITIVITY.

3-55. The deflection factor of an external input
signal can be continuously varied to decrease

deflection by a factor of approximately 10 by using

this control. When -the vernier is in the maximum

clockwise position (EXT CAL detent), the horizontal
“amplifier is calibrated to provide 1.0 V/div deflec-
tion in the X1 magnifier range, 0.2 V/div in the

X5 range, and 0.1 V/div in the X10 range. Counter-
clockwise rotation from the EXT CAL position de-
ereases the uncalibrated g in.
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"Figuré 3-2. Fade Positive and Background [llumination
3-56. HORIZONTAL MAGNIFIER.

3.57. The MAGNIFIER can be used in both the

internal and external input sweep modes. This switch

controls the gain of the horizontal amplifier in
‘three steps. When INT DISPLAY is scle.ied and
MAGNIFIER is set to X1, the displayed sweep
speed is as selected at the time base plug-in.
When switched to X5, the gain is increased five
times, and when set to X10, the gain is incr reased
10 times. Time base selected sweep speeds are

thus increased X5 or XI10 the indicated sweep

‘speed.

3-58. When an EX'I‘ INPUT signal is selected to

drive the horizontal amplifier, 1 volt of signal

will result in 1 division of deflection in X1, 5
divisions -of deflection in X5, and 10 divisions of
‘deﬂectmn in Xl() ; ‘

3-59. REAR PANEL CONTROLS AND
CONNECTORS.

3-60. Rear panel controls and connectors are i

" dentified and described in figure 3-1. Additional
information. regurdmg these lb explmnod in the
tollowmg paragraphs.

. o Operation

3-61. OUTPUTS

3-62. Four BNC connectorq on the rear panel of '

' the Model 184A/B are provided to supply signals

from the time base or sampling plug-in to ex-
ternal equipment. The low impedance outputs are

dsolated from the hngh lmpedance input signals.

The penod of the signal output is directly related
to the main and delayed sweep speed selected for
the time base plug-in. When used with sampling
plug-ins, the outputs are the vertical and horizontal
signals. Refer to the operating and service manual
for the plug-in to determine signal identification.

3-63. The time base output of the MAIN SWEEP
OUTPUT and the DELAYED SWEEP OUTPUT is
a positive-going ramp of about 5 volts amplitude.
The tine base output of the MAIN GATE OUTPUT
and the DELAYED GATE OUTPUT is a negative-
going pulse of about 2.5 volts amplitude. These
outputs can supply 3 mA and will drive impedances
as low as 1000 ohms  without distortion.

3-64. AC LINE INPUT.
3-65. A three-conductor power cord is provided
for ac input. A power line ground is obtained
through the power cord. Also located on the rear
panel is the SELECTOR line slide switch which
allows operation from either 115V or 230V ac
line power. Fuses are provided for both 115V and

230V eration, and must be changed to the proper

valu. " hen line input is switched.
3-66. PHASE/BANDWIDTH SWITCH

3-67. A PHASE/BANDWIDTH switch is located
within the instrument on the horizontal amplifier
assembly. The instrument cover must be removed
for access to this switch. Positioning the PHASE/
BANDWIDTH switch to PHASE causes an exter-
nal horizontal input signal to be delayed the same
amount of time as the vertical input signal. This
delay allows Model 184A/B to be used for phase
measurement. The switch should always he in the
BANDWIDTH posttmn unless the instrument is

‘being used for phase measurement.

3-68. Z-AXIS INPUT.

3-69.  An external signal can be utilized to control
the CRT intensity. The intensity modulation signal
is applied directly to the CRT intensity gate am-
plifier. A pulse of approximately +2V amplitude
and a width of at least 50 nanoseconds or a +2V

_continuous wave (cw) input of 10 MHz or lower -
will blank o trace of normal intensity. Input of a

negative signal can be used for display intensifi-
ation.  Approximately —2V  will give maximum
intensity.

3-70. STD WRITE SPD AND VAR.
371, The STD WRITE SPD switch and VAR ad-

‘justment allow the operator to increase the CRT

\ .
{
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“to " where no trace blooming. appears.

B ()peration .

writing Qpeed in the S’l‘D mode.. By selectmg EN-
HANCE and adjusting VAR, the writing bpeed can
be increased up to approximately 10 cm/usec.

3-72. OPERATING TIPS.

)

3-73. This information is provided to aid the
operator in becoming familiar with the Model
184A/B controls and their functions, and to serve
as a guide for obtaining the desired CRT display.

- a. For normal persistence operation, depress
STD pushbutton and turn PERSISTENCE control
fully cew. Slowly rotate INTENSITY control cw
Depress
CONV pushbutton; do not .increase INTENSITY
while in CONV. If sweep speed is changed, always
check for proper intensity using above procedure.

When  hot actively using the oscillo-
scope it should be switc hed to STD
with the INTENSITY and PERSIST-
ENCE controls set fully cew. This will
eliminate the possibility of displaying:
a high intensity signal for an extended
period of time and damaging the CRT
storage surface. ' |
b. For variable persistence upe'ru'ti'nn,‘ press
STD pushbutton. Use minimum INTENSITY and
maximum PERSISTENCE compatible with display.
¢. The FAST mode offers increased writing speed
for capturing difficult single-shot displays. Scan size

is automatlmlly reduced to the high speed area of

the CRT, maintaining optimum resolution of the dis-
play.,Calibration is maintained by using the centor
gratu,ule provided on the CRT face.

d. Writing speed in STD mode can be increased

to obtain some benefits -of FAST mode by setting

rear panel STD WRITE SPD switch to ENHANCE.
To obtain best EN HANCE display, set PERSISTENCE
fully ew and switch STD WRITE SPD to EN HANCE.

“Adjust VAR on rear panel to derive same display

background brightness in STD as appears in FAST

“mode. Adjust VAR in small increments and erase
display after each adjustment. :

-~ e. To store display, press STD or FAST push-
button, and adjust INTENSITY and PERSISTENCE
for desired display. When display has been written,

- press QTORE pushbutton

f. When v1ewmg stored dlsplay, rotate STORE

| TIME control cew

“To stcre more than one dwplay, press STD

or F'Ag'l‘ pushbutton, set PERSISTENCE fully clock-

wise, and INTENSITY as rcquired; allow first
display to be. written. Set INTANSITY fully counter-
clockwise and connect second signal to be stored.

3-6
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Reset vertical POS I'l‘I()N if beu)nd du-.play is m)t
to be superimposed on first. Slowly rotate IN-
TENSITY clockwise until second display appoars
Press STORE: pubhbutton

'h. A display whichis sltonéd when Model 1 84A/B -

power is turned off will remain stored for several
days. To display stored waveform, press STORE

pushbutton, turn STORE TIME - fully cw, and turn
VERT and HORIZ POSITION controls fu]ly cCW

before 'turning - power on. Apply power to "Model
'184A/B and allow 3-5 minute warmup. To view
stored image turn STORE TIME fully cew.

i. To erase persistent or stored display, set
mode to STD or FAST. Depress and release KRASE
pushbutton.

j. If only portion of slow sweep- display is
desired, press »f"l‘()Rl‘] pushbutton when trace has
been written to desired point; write’ gun is blank-
ed and written portion is then stored.

k. Use viewing hood, if desired, to improve
screen-display contrast.

3-74. SINGLE-SHOT OPERATION.

375, To write' or: store single-shot  phenomena,

a trial setting of INTENSITY is the best approach.
Pl

1 'R »

The amplitude of the phenomena and the sweep-

time recuired to display it will affect the per- -
sistence. Forexample, with maximum PERSISTENCE
and some settings of INTENSITY, a singleshot

straight-line may bloom. A single-shot signal

~with amplitude variations may not cause bloom.

3-76. To determine the best INTENSITY setting,
connect & signal which approximates the sweep
time and amplitude of the single-shot signal to be
written. Set PERSISTENCE tully clockwise and
trigger a single sweep of the test signal, Set the
INTENSITY as far as possible without causing

blooming. Repeat this procedure, varying the IN-.

TENSITY, until the proper display is obtained.
This setup should give maximum persistence to
the single-shot display. After the signal has been
written, press the STORE pushbuiton to retain the
display.

3-77. Single-shot signals which require a sweep

time faster than D5 microseconds per division can

be written with more brightness by switching to
the FAST mode. The screen will be unevenly il-
luminated after erasing when in FAST, figure 3-
2B. However, INTENSITY can be set high enough
to make the display wvisible through the il-

lumination. A display written in FAS'T offers less
- storage time than a signal written in STD,
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. R | o | ‘Tablé 3-1. Plug-in Compéiibility :

Operation

ror
v ';".‘

;

5lﬁpling

PR R o ‘ ' Vertical Piug-ins ,i (Vertical SQC‘iOH)
| Model No. 1801A 18035 |1804a | 1805A | 1806A | 1807A | .1808A |1809A |1810A | 1815A/8 I1811A'
: ' 40 . . dor 4 or
Bat)dWi’dIh MHz| 50 (:30) H0) 100 0.5 35 ™ 100 1 GHz|12.4 GHz| 18 GHz
‘ o HmV 10 mV : : ‘
Min. defiection | (500 uV,{ (I mV 20 mV | 5 mV 100uV | 10mV | 5mV | 10mV | 2mV hmV 2mV
tactor/div opt 001 |cascad- ‘ 1 ‘
' cascad- | ed)
ed) B
2 (opt | 2(1 2 |
- Channels' 001, 1 1 diff |4 cascads| (both 2 2 4 2 1 2
cascad- ed) dift) :
ed) : ' : . '
. ITMQ/ | 2 MQ/ [1MQ/| EMO/E T MQ/ | EMQ/ ] MQSPIME/ | BOQ L DO nie
input RC 25 pF 27 pF |25 pF 13 pk | 45 pF 27 pF 12 pF | 12pF '
or HQ ‘ or H0Q Jor 5082
Differential yes (with |
input yes de offset)no yes ves yes . ves yes yes no. ves |
. Sampling -.
Time Base Plug-ins (Time Base Section) TDR
Modei'No. | 1820C 1821A | 1824A [1825A| 1810A 1815A/B “1811A 1818A 1815A/B
| Ext Trig 18 GHz 18 GHz
Freq. 150 100 150 150 § <1 GHz  |with trigger] with trigger| <160 ps <3h ps
(MHz) x " ) | countdown | countdown | rise time | rise time
1 Int Trig Determined by Vertical 1 GHz TDR System| TDR
Freq. Amplifier Plug-in
Sweep Hhns* | 10 ns* | H ns* H ns* 100 ps 10 ps 10 ps Calibrated | '1815A.
Speeds/div | 1 sec | 1 sec |1 sec I sec | (expand{ -1 usec | (expand- . | in feet, calibrated
‘ 1oed)-50 ed) - 1 meters, in feet.
' : usec usec and nano-
Delayed and kxpand- R seconds 18161
mixed sweep[No Yes ed X100 { Yes No No No calibrated -
, : — : in meters.
*Includes X10 mainframe magnification,

 3-78. MAGNETIC INTERFERENCE.

3-79. The CRT is provided with a metal shield
_for protection against magnetic fields. Due to the
sensitivity of the CRT, it is. possible that the
strong magnetic field from nearby motors, ac line
transformers, etc.,

able beam deflection. In this event, reorient or

relocate the instrument with respect to the in-

terfering device.
3-80. PLUG-IN UNITS.
381

may vary slightly . with different units.. Plug-in
units should be calibrated when first installed or
when shifted between oscilloscopes.
and vertical plug-in units must be locked together
prior to ingertion into the . mamframe Consult the

)
Al

may still result in a notice-

Model 184A/B requires horizontal and ver-
tical plug-ins. The deflection sensitivity of the CRT -

The horizontal

respective plug-in operating and service manual
for operation and capability information. Table 3-1
lists the plug-ins which can be used in 184A or 184B
mamframes :

3-82, Blank plug-ins, both single and dual, are
available for customer fabrication of specialized
vertical amplifier and time-base plug-ins. Section
1 of this manual lists the blank plug-ins that are
available. Customer-designed plug-ins can obtain
operating power from the oscilloscope power supp-
lies. Table 4-1 lists the supply voltages dnd cur-
rents available.

3-83. PHASE MEASUREMENT.

3-84. Section V of this manual contains the adjust-
ment procedure Accurate phase measurements- may
be made at frequencies up to 100 kHz.
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‘assembly.

‘Operation

L TOTAL

Figure 3-3. Phase Measurement

3-85. The PHASE/BANDWIDTH switch is located
inside the instrument on the horizontal amplifier
Access to the switch is obtained by
removing the top right-hand cover of Model 184A.
The switch can be reached in rack model in-
struments (Model 184B) by either removing the
top. cover or via the plug-in compartment. The
PHASE position of the switch is toward the bottom}
of the instrument. '

3.86. To measure phase, set the mtornal PHASE/
BANDWIDTH switch to PHASE and connect the

input signals to the vertical amplifier input and the
oscilloscope EXT INPUT. Set the DISPLAY control
to EXT CAL. A display similiar to figure 3-3 will be

observed. The size of the opening of the display is a

- Model 184A/B

relative indication of the phase difference of the
input signals. : -

3-87. To obtain a more exact. measurement of
the phabe difference, center the display in tle
X-axis and Y-axis. Increased measurement accuracy
will be obtained by using horizontal and VthlC‘l}‘
deflection” factors which result in maximum fhv-
play size. The phdbc shift in degrees is dotvrmm~

ed by the following: L
‘ . opening
(b sin (

Lt ytal
assume that [ total is 8
the phase

3-88. As an  example,
divisions. If I, opening is 1 division,
shift is approximately 7 degrees.

Note

certain that the switch is re-
BANDWIDTH position after
This will

Make
turned to B
‘making phase measurements.

allow full horizontal bandwidth op-
eration. |
3-89. GRATICULE MARKS AND MEASURE-
MENTS. ,

3-90).
the CRT display area. Both sets of graticule mavks
are 8 x 10 divisions. The inner (smaller) graticule
area is used for measurement when displaying a
signal in the FAST mode of operation and when
viewing a stored signal Whl(‘h has been written
in that mode. =

3-91. For convenience in making a risetime
measurement, 10% and 90% points are marked on

the graticules. Figure 3-4 shows where these points
are located for vertical amplifier plug-ins which
are sgpecified at bandwidths with - reference to 8
divisions and to 6 divisions. ‘

L .
>
' T T ¥ T
: }+% PRl ReE e I :
S N 555 S R R R i |
10% & 90% . S R B Lttt ) { - 10% @& 90%
65 DIV PLUG~INS ‘ . E T .;_ | + + + 4+ e o : 8 DIV PLUG ~ INS
| I ] b t i~ + Fi—=p- |
e : T O I XY RRIYE T LR A : ‘
' (FRUEoT SO YO TS BN PO T IO OO RO R : ]
| 1 [ | A
> '.‘.; l,‘," !

Figure 3-4. Graticule Marking

3-8
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Two sets of gratic ule m.ukb are placed on- .
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Model 184A/B

SECTIONIV L

PRINCIPLES OF OPEHATION

" 4-1._INTRODUCTION.

4-2. This section provides information about the
circuits used in Model 184A/B and how they operate.
Since variable persistence and storage techniques
may be somewhat unfamiliar, the basic theory of
storage operation will be explained first to aid in.
grasping these concepts. An overall block diagram
is explained next, followed by a detculed description
of the individual u.cults

4-3. STORAGE PRINCIPLES.

4-4. The storage CRT used in Model 184A/B
contains a conventional electron gun with deflection
‘plates (write gun), an aluminized phosphor
viewing screen, a pair of flood guns operated in

parallel, flood beam shaping and accelerating grids,

a flood beam coliimator, a collector mesh, and a
storage mesh as shown in figure 4-1.

4-5. The wrlte gun iunctlons as a conventional
electrostatic deflection gun, delivering high velocity
electrons to selected points on the phosphor viewing
screen. The “elements. which provide storage and
variable persistence are located between the write

gun and the phosphor. It is for this reason we must

pay attention to the intensity level in CONV since
the writing beam goes through these storage

" elements.

4-6. The flood guns are physically located just
outside the horizontal deflection plates. A cloud of

electrons is ‘emitted by each flood gun cathode.
These clouds are combined, shaped, and accelerated

by two control ‘grids. It should be noted that under

certain conditions the two electron clouds will

appear as hght areas on the viewing screen when the

mstrument is first turned on.

 4-7. The combined cloud is further shaped and

accelerated by the collimator (a coating on the
inside of the funnel section of the glass). The

- positive voltage on the collimator is adjusted so that
“the " flood-gun electron cloud just fills the CRT
- viewing screen. The cloud is further accelerated

toward the storage mesh and viewing screen by the
collector mesh. After passmg through the collector
mesh, the flood electrons are further controlled by
potentlals on the storage mesh and surface

POST -
ACCELERATOR

' STORAGE
FLOOD GUNS MESH A

l

PHOSPHOR
s VIEWING
SCREEN

Noanan_e‘

=
2

. AQUADAG /
CoLLiMaToR sroaace :

COLLECTOR SURFACE
" MESH 11A= A7

\_

WRITE GUN

' Figure 4-1. Simplified CRT Construction

4:8. The storage mesh is located between the
collector mesh and the phosphor. The back side of
this mesh is coated with a layer of nonconductive
material. The storage of information takes place -on
the surface of this nonconductive material (storage

surface).

49. The basis. for storage of information on the
nonconductive material is the secondary emission
ratio curve shown in figure 4-2. This curve shows the

" ratio of the number of electrons leaving the surface

to the energy of the electrons striking the surface.
At an energy of about 40 electron/volts (eV), the
number of electrons leaving the surface is equal to
the number arriving. :

v

FIRST

i
|
|
|
|
cnossovsn'

. _SECONDARY EMISSION RATIO

STORAGE MESH POTENTIAL IN -VOLTS

i .
. . 18lA~A-8

Figure 4-2. Secondary Emission Ratio
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4 10. The pomt where the secondary ‘emission
“ratio is equal to unity is called first Crossover. If

the surface is bombarded with electrons with more
than 40 ¢V of energy, the surface potential rises
because more electrons are leaving than arriving.
If the surface is bombarded with electrons with less
than 40 eV of energy, the surface potential decreases
because fewer electrons are leaving than arriving.

4-11. Wheﬁ ‘the ERASE, pushbutton is pres;sod the

storage mesh is changed to the same potential as
the collector mesh (+156V). The storage surface is
also changed to nearly - this same potential by
capacitive coupling. Since the surface is then being
bombarded by electrons with engrgies rauch higher
than first, crossover energy, the entire storage
potentlal becomes’ equal to +1566 volts. The surface
potential cannot increase beyond +156 volts because
the collector mesh would then repel the emitted
electrons back to the storage surface, t'endmg to
decrcase the surface potential, - o |

4-12. After.. 100 milliseconds have elapsed (see
figure 4-3);, the storage mesh poiential steps down
negatively’ to —12.6 volts and immediately begins to

ramp in a posxtlve direction as an RC time constant

response to almost +8.3 volts, in about 50 milli--
seconds. Approxlmately 250 milliseconds after this
“time (at the end of the erase cycle), the storage mesh
potential steps down aghin, but this time to return
to +3.3 volts.

£

: PRESS ' RELEASE

4 , ERASE . ERASE
156V * ¥
. v, >
i

\\A
N § \\ N
\\\ Y
A\
M

H154V |

N
hY

SONANNN
NN\

1149V J
/
/

-

T

12V 4

Model 184A/B .

4-13. The storage surface potential follows: the
storage mesh response to slightly more than +3.3
volts by capacitive coupling, but immediately starts
decaying toward 0 volts. This is caused by the capture
of floodgun electrons. At the end of approximately
400 'milliseconds the storage mesh potential returns
to +3.3 volts and by capacitive coupling the storage
surface potential is reduced from 0 volts:to —5 volts.

‘4-14. Since the write gun- electrons reach

the storage surface with energy’ much higher
than | first crossover energy, they charge the
surface  in. a  positive  direction”  wherever
they strike. This charge pattern  on  the
storage  surface remains for a - considerable

length  of time since the storage material

is a, good insulator. ’

4-15. Those areas of the  storage surface
which are charged to near 0 volt allow the
field created by the high positive ~potential
on the post-accelerator  to  reach  through
and  capture flood gun  electrons,  accel-
crating them to strike the phosphor. viewing
screen,  thereby - éausing  the phosphor  to

‘emit  light. Thus the pattern of charge on

the storage surface is made visible.

4-16, The secondary  electrons  emitted by
the storage surface  where the  write gun
electrons  strike  must . charge  the = surface
from its erased potential to about —3 volts

before  flood  electrons  can  be captured by

STORAGE MESH
YPQATENTIAL

STORAGE
SURF ACE
POTENTIAL,

¥
100ms

v 184h/8-p-8
‘ {Changed 09-74)




the post—accelerator. Thus the Writing speed
of the CRT. could be enhanced by erasing
~ the surface to just below this cutoff level.

4-17. This is what the FAST mode does.
. The disadvantages of  operating in this
mode are ' reduced storage time and reduced
contrast . ratio.  The cutoff  potentials . of
various areas of the storage surface may

not be exactly the same. Thus, the back-

ground  illumination may not be uniform
when the storage surface is’ -crased in  the
FAST mode. . | |

4-18. Figure 4-4 represents the ‘method of
obtaining variable persistence. The unwritten storage
surface alter evasure is at approximatley —5 volts.

Those areas of the storage surface which are struck -

by electrons from the write gun become fchurged
to near 0 volt. A +5 volt pulse applied to the
storage mesh moves the unwritter areas of the
storage surface to near 0 volt and the written
“areas to near +H volts. . | '

’

4-19. While ‘at this. potential, the written areas of
the storage surface attract and capture flood gun
‘electrons, which tends to lower the potential of these
arcas. When the storage mesh returns to its normal
level, the storage surface drops 5. volts. The
unwritten areas of the storage surface return to-a
—5 volt potential and the written areas return to a
slightly negative potential, somewhat lower (more
negative) than their initial value. This decrease in
potential reduces the ability of the post-accelerator
potential to reach through and capture flood electrons,
thus reducing the trace brightness slightly.

4-20. If this procedure is repeated many times, the
“stored trace will eventually be erased. The time
required to accomplish this erasure is controlled by
varying the rate (frequency) of the pulses applied
to the storage mesh. 3

~ Theory

i
i
!
|

4-21. During the time the storage mesh is pulsed
positi‘i'/e, flood electrons are allowed through to the .
phosphor viewing screen. Thus a light background
glow is visible when the CRT is used in the variable
persistence mode. |

4-22. CIONVENTIONAL.

4:23. If the storage ‘mesh potential is reduced to
—32 volts, it acts as a control grid to flood gun
electrons and prevents them from reaching the
phosphor. However, it has little effect on write gun
clectrons and allows many of them to reach the
phosphor viewing screen. Some of the write. gun
electrons strike the storage surface, charging it
positively toward 0 voll. wherever they strike. Thus
the CRT appears to act as a conventional CRT with-
out variable persistence or storage.

4-24. ‘However, when the storage mesh is brought
back to +3.3 volts, those areas of the storage surface
which have been struck by write gun electrons
allow flood electrons to be captured by the post-
accelerator field, and thus display the pattern that
was written on the phosphor while the storage
mesh was at —32 volts. | |

425, In order to view a stored trace for 1 minute
or more, the storage mesh is held at a constant
+3.3 volts. This may be accomplished by reducing
the rate of the variable persistence crase pulses to
zero (corresponding to maximum persistence), or by
actually disconnectihg the pulses from the storage

“mesh. The write gun may be turned off if desired,
“to prevent additional writing on the storage surface.

4-26. The mechanism which limits viewing time.
is the fade positive of the storage surface (entire
screery illuminated). This is caused by positive ions
reaching the storage surface and charging it positive.
The positive ions are generated by flood gun
electrons  striking  residual gas molecules in the
CRT. To obtain an extended storage time, the flood
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Model 184A/B

‘guns should be turned off. This is dore in the STORE

mode; however, the flood guns may be turned on
occasionally to permit viewing of the stored trace
at a reduced intensity. The duty cycle of the flood
guns is adjusted by the STORE TIME control

4-27. GENERAL DESCRIPTION

4-28. Model 184A/B is an X-Y axis dlsplay instru-
ment designed to be used with a plug-in vertical
amplifier and a plug-in time base generator, a
sampling plug-in or a TDR plug-in. The instrument
contains the CRT and its controls, the low voltage
and high voltage regulated power supplies, a hori-
zontal amplifier, a gate amplifier, and circuitry for
storage and variable persistence operation. A sweep-
gate output amplifier and a calibrator are also
included. The instrument may be operated as a
storage oscilloscope, a variable persistence oscillo-
scope or as a standard, general purpose oscilloscope.
Circuit operation in all three modes is described in
this section. Refer to the overall block diagram
(figure 4-5) and the schematics in Section VIII while
readmg the explanation of circuit operation.

4-29. To obtain a useful display} on the CRT, three
internal signals are necessary: vertical deflection,
horizontal deflection, and intensity. The signal
required for vertical deflection (Y-axis) of the CRT
is supplied from a plug-in vertical amplifier. This
signal is connected directly from the vertical plug-
in to the CRT vertical deflection plates. The hori-
zontal (X-axis) deflection signal is generated by
the time base plug-in. It is {urther amplified by
the oscilloscope horizontal amplifier in the main-
frame before being applied to the CRT horizontal
deflection plates. : |

4-30. The signal for CRT intensification must be
time coincident with the horizontal deflection -

signal to increase the CRT brightness as the beam
is swept through the CRT display area. This inten-
sity determining signal is called the unblanking
gate. It is developed in the time base plug-in and
amplified by the gate amplifier for application on
the CRT control grid.

4-31. Signals for horizontal deflection and intensity
modulation may also be applied to the oscilloscope
from external sources other than the plug-in units.
External input jacks are provided for'this purpose.

4-32. INPUT POWER.

4-33. Fxther 115V or 230V ac (£10%), single phasc
48 to 440 Hz can be apphed as operating power.

A rear-panel SELECTOR switch allows operation
from either input line voltage. This, switch connects
two windings of the instrument power transformer

in parallel for 115V operation, or in series for

230V operation.

. Theory

4-34. With power applied to the power transformer
primary windings, several secondary voltages are
produced. Recified, filtered and regulated as re-
quired, they are used as the source of power for
the various circuits of the oscilloscope and for
operation of the vertical and time base plug-ins.

4-35. HORIZONTAL DEFLECTION.

4-36. The horlzontal amplifier may be used with
either internal or external deflection signal sources.
Positioning the DISPLAY switch to INT arranges
the circuitry to operate from signals supplied by
the time base plug-in. In this condition, —100V
power is applied to the tin'e base plug-in, allowing
it to operate and produce both a sweep signal and
an unblanking gate signal.

4-37. The sweep signal from the time base plug-in
is coupled to the oscilloscope horizontal output
amplifier. Here it is converted to a differential
signal, amplified, and applied to the CRT hormmtal
deflection plates.

'4.58 Horizontal position of the X-axis sweep

signal is controlled at the input to the first stage
of the horizontal output amplifier. Two potentwmeterb
are used to provide both fme and coarse positioning

~ control.

4-39. Horizontal amplifier gain is controlled by the
MAGNIFIER switch. Three settings can be selected:
X1, X5, or X10. With X1 selected, the sweep speed
corresponds to the selected time base plug-in sweep
speed. In X5 operation, the sweep speed is five times
that selected at the time base plug-in; while in
X10, the sweep speed is ten times that selected at
the time base plug-in.

4-40. The unblanking gate from the time base

. plug-in is coupled to the gate amplifier where it is

summed with the Z-axis input and chopped blanking
signals (if they are applied). The resulting signal is
amplified and coupled through the high voltage
supply to the CRT. control gnd to set the inten nsity
of the d]}spluyed signals.
g o

4-41, A{ the end of each unblanking gate, the gate
amplifier produces an alternate trigger signal. This
signal is coupled to the vertical plug-in and is a
negative-going pulse. The alternate trigger is used

by the vertical plug-in to synchronize the channel
~ switching of multichannel vertical plug-ins. :

4-42. With the DISPLAY switch set to EXT

- operating power (—100V) is removed from the time

base plug-in. Wnthout this —100V, the time base
plug-in does not produce an'internal sweep signal
or an unblanking gate. The vertual amplifier plug-m |
operates normally. R
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'4-43. An externally applied signal for horizontal - .
deflection may be connected to the EXT INPUT jack.
EXT SENS controls the externally applied signal
and provides a variable gain adjustment for setting
the X-axis display size. The external -coupling
switch provides for either direct (DC) or capacitive
(AC) coupling of the external input signal. 7’he ex-
‘ternal signal is then coupled to a preamphfler '
differentially amplified by the output amplifier,
and applied to the CRT for horizontal deflection.
Positioning and horizontal gain controls also function
with external input signals.

4-44. CIRCUIT'DETAILS.
4-45. INPUT POWER. (See schematic 2.)

4-46. Input line power is supplied by a detachable,
three-conductor power cord. This cord has a standard
plug for wall outlet connection, providing an electrical
ground. Instrument power input is via a rear panel
IEC connector. Both sides of the line power are
filtered immediately at the power input connector.

4-47. The line power transformer has two primary
windings. The rear panel SELECTOR switch connects
these windings in parallel for 116V opcrutlon and
in series for 230V operation. Fuse F'1 protects against -
excessive input current. When changing line voltage,
the fuse must be changed. With the front panel LINE .
toggle switch S1 in the ON position, power is applied
to the low voltage power supply transformer and
LINE lamp DS1 lights.

4-48. LOW VOLTAGE POWER SUPPLY (See sche-
matic 2.) :

4-:49. The low . voltage supply produces five
regulated voltages for use throughout the oscillo-
‘scope and the plug-ins: +100V, +156V, —100V,
+15V and —12.6V. Each supply ‘is referenced to the
+100V  supply for regulation purposes with the

. Model 184A/B

4100V supply referenced to 9-volt temperature-

compensated, zener diode A1A2VR2. An unregulated
+27V is produced for operation of the high voltage
power supply. The +100V and —100V supplies are
also fo]dback current llmlted providing short- cn'cunt
protection.

4-50. A simplified block diagram of a'tlypical low

- voltage power supply is shown in figure 4-6. Un-
- regulated alternating current is supplied by the trans-

former, bridge rectified and filtered. Changes in
output voltage caused by input voltage variation or
load changes are detected by the voltage sensor.
Compared against a voltage reference, changes in

‘output voltage are detected and applied as feedback

to the driver which controls the series regulator.
The series regulator acts as a variable resistance,
and operates to increase its series resistance if the
output voltage is high or decrease resistance when

the output voltage is low. The action of the series

regulator is to maintain output voltage at a constant

level.

4-51. Current sensing takes place simultaneously
with voltage sensing. If the ‘oad current increases
above a preset level, the current sensor detects the
increased. voltage drop across the series resistor.

This increased voltage causes the driver to bias the

series regulator off.

4-52.  +100-volt Supply. The +100V supply is used
throughout the LVPS as a. reference for the other
supplies. It is both voltage and current regulatod

Refer to the LVPS, bchemdttc while reading the

followmg explanatlon

4-63. One of the secondary outputs of AITI1 is
coupled to a bridge rectifier consisting of ALATCRS-
CRS8. This ac input is full-wave rectified, filtered by

'AlLC1, and applied through fuse AlF1l to the

rogulutor assembly. Fusing protects the rectifiers
and transformer if a regulator malfunction results

SR : SERIES N
, R . | REGULATOR i T 7
' CURRENT ~ REFERENCE
, FULL WAVE 'SENSOR ~ VOLTAGE |
PRIMARY ‘ _BRIDGE N 2 LOAD
POWER ——a] POWER RECTIFIER L )
115V/230V | TRANSFORMER |._af  anD
. o e /
FILTER DRIVER VOLTAGE '
>
SENSOR »3
VOLTAGE
ADJUSTMENT
N
/7
182A-p-1 §

Figure 4-6. Simplified Low Voltage Power Supply
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A

in excessive current flow. The regulator supplies

sufficient current to the load to keep the output
voltage at a constant +100 volts. Series .regulator
transistor A1Q1 is used to determine the amount
of current which will be supplied to the. load to
maintain  the output voltage at +100V. Variations
in output voltage due to changes in load or input

line voltage are sensed by a differential comparator, .

A1A2Q3 and A1A2Q4. If the output of the +100V
supply changes, the full amount of the voltdge
change is applied to A1A2Q3 by A1A2VR2, and
A1A2Q4 senses only a small part of the change in
output voltage. The +100V adjustment potentiometer
A1A2R11 sets the operating point of A1A2Q4. The
output of the differential comparator is coupled to
driver A1A2Ql1, amplified and uc;ed to control
senés regulator AlQl -

4-54. A curtent limiting function is a.lsd part of

the +100V supply operation. All current furnished
by the supply flows through A1A2R4. The voltage
drop across this resistor depends on the amount of
current required. ' As - the current requirements
increase to the limit of the supply capability, the
voltage drop across A1A2R4 is used to set A1A2Q2
into conduction. Since the csllector of this transistor
and the output of diffcrential comparator A1A2Q3
and A1A2Q4 are coupled to drive A1A2Ql, the
amount of current flowing, as well as voltage varia-
tions, contrels the operation‘of series regulator A1QL.

455 Resistors A1A2R2 and A1A2R3 are used in
conjunction with A1A2R4 to set up a condition for

current foldback operation. In this type of operating

condition, fully regulated voltage will be provided
to the limit of the supply capability. When current

requirements exceed capability, the output voltage

will begin to drop and the load will receive less
current. If the output of the supply is short-circuited,
‘the output current will be limited to considerably
less than the current available at full loading.

4-56. The +100V supply is protected for turn-on
and turn-off voltage transients. Diodes A1A2CRI
and A1A2CR2 provide transient protection for the

differential amplifier, A1A2Q3 and A1A2Q4. To

prevent  the +100V supply from going negative in
the event of an' accidental short circuit, diode
Al[x&()R& provides reverse voltage protection.

4-57. A separate supply is used to obtain a reference
voltage for the +100V regulator, This supply is used
.only within the LVPS regulator. The ac voltage from
pins 11 and 12 of AITI is bridge rectified by

A1A1CR1-CR4 and filtered by A1A1C1. The supply

produces about 80V which is used in the +156-voit
supply and as a reference source for the +100V
regulator. Zener diode A1A2VR1 stabilizes the col-
lector voltage for A1A2Q3. ' ‘

: " Theory

4-58. +156-volt bupply The rectified and filtered

output from dmdes A1A1CRI through A1A1CR4 and
A1A1C!I is applied across A1A1R3 and breakdown
diode A1A1VRL. Zener action keeps the cathode of
A1A1VRI 56.2 volts more positive than the anode,

which. is at +100V. The +156-volt potential at -
"A1A1VRI is applied to the collector mesh of the
"CRT and is also used for the ERASE function.

459, +15-volt Supply. This supply provides three

voltages. Approximately 30V ‘p-p is furnished for
time base line synchronization; a rectified and
filtered but unregulated +27V is furnished for
operation of the HV oscillators, and a regulated

+15V is produced for use in the mainframe and
plug-ins.

.‘4-60'. - The secondary voltage developed by the

power transformer at pins 13 and 14 is full-wave

bridge rectified by AIAICRY9-A1A1CRI2 and filtered
by A1C2. Diode A1A1CR21 provides reverse voltage

protection. Series regulator Al1Q2 determines the
amount of current supplied to the load to /’maina
tain the output voltage at +15V. Variations in output
voltsige are sensed by differential comparator
A1A2Q7 and AL1A2Q8. A reference voltage derived
from the +100V regulated supply is applied to
A1A2Q7, while A1A2Q8 samples any change in
output voltage due to load changes. The +I5V
adjustment potentiometer AIA2R20 sets  the
operating point of AlALO8. The output of the
differential amplifier is u)uplvd to driver /\l/\‘)Q
and \mel to control the qcnes regulator.

4-61. Current drawn ”fmm the =apply !]ows through

A1A2R13. The voltage drop across this resistor is

“wused to control the conduction of A1A2Q6, which -

has its collector coupled to driver A1A2Q56. Thus,
large currents sensed by AlA2Q6 and voltage
changes sensed by the differentinl amplifier are

- both fed to the driver, A1A2Q5, to control series

regulator A1Q2. Protection from turn-on or turn-off

transients is pro'vided by AIA2CR4. Fuse A1F2

protects the LV rectifier and transformer in the
event of a rcgulator short circuit. '

4-62. —12.6-voit Supply. This supply operates in
a manner similar to the +15V supply. Changes in
output voltage are sensed by differential comparator

A1A2Q11 and A1A2Q12. Amplified and coupled

to driver A1A2QY, voltage variations are used to
control the umductwn of series regulator A1Q3.
Current limiting action is provided by A1AZR22 and
A1A2Q10. Fuse A1F3 protects against damage due
to regulator failure and A1A2CR5 is used for

“voltage transient protection,

- 4-63. —100-volt Supply. Operation of the —100V |
- supply is similar to the +100V supply. A1A2Q15

and A1A2Q16 operate as a differential comparator
with A1A2Q16 sensing any change in output voltage.

‘Transistor A1A2Q14 with A1A2R33 provides current

e
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limiting. Current toldback operation reduces the

'current output in the event of a short-circuited load.
Voltage and current variations are coupled to
driver A1A2Q13 which is used to control the
(,onductmn of series regulator A1Q4. Adjustment
* of the supply output voltage is accomplished with
potentiometer A1A2R40, and diode A1A2CR7
‘provides reverse voltage protechon The differen-
tial comparator 1is voltage trdnslent pmtec:,ed by

AlAZCRb

\

. 4-64. bupply Current Avazlablv The oscilloscope

power supplies may be used to furnish operating
power for vertical or time base plug -ins designed
by the user. Table 4-1 lists the maximum current

available from each power supply to thuplug«m
u\mpartment of the oscilloscope.  There is no

minimum current requirement for any qupp]y

Table 4-1. Power Supply .Current Capabi}ity

Maximum .= Safe
Current Available

Power Supplyl Available at
Voltage J1 Pin No.

+100V de 30 - 160 mA
+15Vde |29 900 mA
~—12.6V dc 28 - 900 mA
—100V dec. 27 | 80 .mA

10 & 26 100 mA (See Note)
16 & 32

115V ac
115V ac

Ground 8 & ‘24

Note

“With 115/230 line SELECTOR switch
in 115V position and operating the

“unit from a 115V line, - the total
available current from the primary
winding connections to J1 is 200 mA
for use with user-designed plug-ins
With 115/230 switch in 230V position
and operating the unit frem a 230V line,
the available current from thc primary
winding connection to J1 is 100 mA per
winding. This load should be balanced
~between the two windings.

" 4-65. HIGH VOLTAGE POWER SUPPLY. (See
~ schematic 7.) '

4-66. The high voltage powér supply develops

the voltages used for operation of the CRT. The
supply. consists of two high voltage oscillators

with their associated 'high voltage transformers,

rectifiers, filters and high voltage regulating

circuitry. Operating power for. the high’ voltage .
supply is provided by an unregu]atcd +27V from

the low voltage power supply.

\
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-4-67. The CRT cathode and grid vo]tages' are
- provided from one supply and the post-accelerator
" high voltage by a second supnly. Cathode and grid

supply voltages are regulated by sampling the
supply output voltage and controlling the opera-
ting point of the oscillator. Fuse F2 provides

overload protection and A3C1 decouples the high

voltage supplies from the +27V power.

q4- 68 CRT Postaccelerator  Voltage. Transistor
Q3 wnth the transformer of assembly A9 is used
as an oscillator to goncmte an ac voltage at

approximately 50 kHz. A feedback winding on the
- transformer provides the regenerative coupling

to sustain oscillation.

4-69. The high voltage used for the CRT post-
accelerator is also regulated. This is accomplished
by sensing ‘the collector voltage of the post-
accelerator oscillator transistor and using this to
control the oscillator drive level. The post-accelerator
is held to approximately 5 kV.

4-70. Variations in voltage at the collector of
Q3 are sensed by the regulator. Since the -high

voltage output of the supply depends on the
amount of oscillator drive to the transformer, the

collector voltage is representative of the de¢ output
. of the supply. The peak collector voltage is rectified

by A3CR4, filtered and divided across A3RZ and
A3R3. The resultant voltage drives A3QI, and the
output of A3Ql drives a darlington amplifier
consisting of A3Q2 and Q2.

4-71. The amplifier output is applied to the
oscillator, Q3, through the transformer. This
change in drive level to the oscillator results in
action to maintain the output voltage at-a constant
level. Thus, fluctuations of the unregulated +27V

“supply or of the CRT load are stabilized.

4-72.  High Voltage Doubler. The oscillator output
from' the transformer is rectified by a  voltage
doubler and filtered. The output voltage of approx-

imately +5 kV is. used as the CRT postaccelerator

voltage. The rectifier-doubler components are

encapsulated as a complete assembly for environ-

mental protection. (Should failure of a component
occur, the entire assembly should be replaced.)

4-73. CRT Grid and Cathode Voltages. Transistor

Q1 and transformer A4T1 operate at about H0-kHz
to develop the CRT grid and cathode operating
voltages.  Regenerative  coupling  to

the transformer. Separate secondary windings are

used for developing the grld and cathode voltages.

The CRT cathode voltage is half-wave rectified by
A4CR2 and filtered by A6C19. The output voltage.
of the supply is established by the oscilloscope

“operating mode. When operated in the standard

sustain
oscillation is provided by a feedback winding on
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(STD) or conventional (CONV) mode, the output

is —1440V. When the instrument is operated in
the FAST mode, the lout(')ut voltage is approximately

—9850V. The voltages developed ave xogulate(l as

described later in this section.

- 4-74. The grid voltage is half-wave rectified by
A4CR1 and filtered by A4Cl. The lower limit of
display intensity, as determined by the CRT grid
voltage, is set by A6R%, the STD intensity limit
adjustment, or by A6R98 ‘the FAST intensity limit
adjustment. (See schematic 4.) The front-panel
INTENSITY control (R2) operates to set the inten-
sity of the writing beam to the 'lvslred fisplay
" level. A |

4-75. When the instrument is operated in the STD
or CONV modes, the operation of A6QIH and
A6Q16  provides intensity  limiting. Transistor
- A6Q1H being in the non-conducting state holds
CABQL6 off placing A6R4Y in series between —12.6V
- and the INTENSITY control. Resistor A6R49 limits
" the current available to-the gate amplifier input.
When' the FAST mode is selected, pushbutton
switch ADBS1 grounds the input to A(SQ'I") turning
A6QL6. on. With AGQL6 on, —126V is supphvd
directly to the INTENSI l‘Y control.

476. In the STD and CONV modes (see schematic 4),
a high input (about +2V) is applied at pin 6 of J2
turning A6Q24 on. Transistors A6Q24 and A6Q25

form a differential steering switch. When A6Q24 is’

on, +15V is supplied to the A6GR96/A6CR14 junction,
backbiasing A6CR14. Current from A6Q14 is dropped
across AGCR15, A6R97, A6R98, and A6RY9 to ground.
A6R98is dd]usted for proper maximum display bright-
ness in the. FAST mode. When A6Q25 is on, +15V is
supplied to the AGR97/A6CR15 junction, backbiasing
A6CR15. Current from A6Q14 is dropped across
A6CR14, A6R96, A6R94, and AB6RY95 to ground.
A6R94 is adjusted for maximum dlsplay brightness
in the STI} mode. -

1-77. High Voltage l\('guluhn‘ (See schematic 7.)
A portion of the rectified and filtered CRT cathode
voltage is . used to control the conduction of AGQLS,
In STD and CONYV operation, the —1440V supply

“and the +100V supply are applied across a resistor.

network consisting of AGR66, A6RR0, A6RHd and
A6R8L. The, base level of ABRQIS is set by the
adjustment of’ ABRB5. Any variation of the —1440V
supply is sensed by A6QI8 and amplified by A6Q19
and A6Q20. The regulator ontput, as set by AGR5H
and controlled by the divided output of the — 1440V
" supply, is used to’ control the operating level of the
oscillator through the feedback winding of A4T1. Any
variation in the high voltage output is used to vary
the oscillator drive and maintain the CRT grid and
(lrhode voltdges at a constant level.

478, If, for example, the CRT cathode voltage
tends to decrease (go more positive), a poe,,ltvve
- going signal ig applwd to the regulator. “This is
amphhed and applied to the base of the oscillator,

Q1. ’l‘ho oscillator then - mnducts tor a greater

- ABRHE
tive, resulting in increasing the regulator output to

4-81.

- depending

DISPLAY controls.

)

Theo ry

period of time, causing a large voltage change at

the primary of the transformer. This increases the

“output vnlfage to the demred levcl

479. When the mstrument 18 opemted in the FAST
mode, A6Q17 is Imade nonconducting. Diode

AGCR12 conducts. This places A6R54 in parallel
with A6R55 (the standard H.V. adjnstment) and
5 The base input to A6QI8 goe:s more posi-

oscillator Q1. This change in input causes the high
voltage output to be approximately —2850V in the
FAST mode. h

4-80. Operation in a write-in-store mode (either
FAST/STORE or STD/STORE) acts to slightly
decrease the high voltage output. Cathode voltage
changes about 2%. In the write-in-store maode;
transistor A6Q22 is turned off and A6Q21 conducts.
Additional current flows through” A6R81 from the
OOV supply by the series combination of AGRB6,
A6RS4 and  A6Q21. This causes the base of
xeguldtm transistor A6QI8 to go slightly more
negative and results in a shghtly reduced high

- voltage output. -

GATE AMPLIFIER. (See schematics 4 and 7.)

4-82. The simplified block dingram of the gate
amplifier (figure 4-7) illustrates the operation of
the gate amplifier. Refer to it and the schematic
while reading the following explanation.

4-83. The inputs to the gate amplifier are the
unblanking gate from the time base plug-ins, a
chopped. blanking signal/ from the vertical ampli-
fier plug-ins, the storage circuit pulse signal
and an external input Z-axis signal. The output of
the amplifier is used to unblank the display. These
four signals may be present singly or simultancously,
on the control settings and signals
applied.

4-84. The unblanking gate is combined in the low
impedance input circuit of the amplifier with a
current  established by the [INTENSITY and
Depressing' the FIND BEAM
pushbutton  does not affect the intensity of the
display. When the DISPLAY control is set to the
external  input position, additional current s
supplied to the gate amplifier from the —100V
supply. This establishes an unblanking current level
to compensate for removal of the internal un-
blanking signal from the time base plug-in. This
additional current sets a nominal brightiess level.

4-85. The gate amplifier senses the summed input

signal current, converts it to a voltage, amplifies
the signal and .couples it to the grid of the CRT
write gun. In addition, a portion of the input signal
is differentiated, . clipped, and coupled to the
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v Figure 4-7. Gate Amplifier Block Diagram

vertical amplifier plugin for use as an alternate
trigger signal.

4-86. The signal input currents to the gate ampli-

fier are summed in the low impedance emitter
circuit of A6Q1L. This current is added to the current
from the INTENSITY control. The resulting
current is coupled to a complementary feedback
amplifier. This is a current-fed operational ampli-
fier and consists of transistors A6Q4 through A6Q7.
Current from the INTENSITY control, R2, is coupled
to the FOCUS control, R5, via A6Q26 to automatically
correct focus as intensity is changed.

4-87. The large negative feedback from the
collectors of A6Q6 and A6Q7 to the bases of
A6Q4 and A6Q5- results in a complementary
amplifier with a very stable gain. Capacitors AGC3
and A6C4 provide adjustment of the high frequency

feedback and gain. Decreasing the capacitance of -

A6C3 decreases the high frequency feedback ant
increases high frequency gain; decreasing the
capacitance of A6C4  increases high frequency

feedback and decreases high frequency gain. .

Diodes ABCR7 and A6CR8 provide voltage break-
dov'n protection for A6Q6 and A6Q7. 1

4-88. Multichannel vertical amplifier plug-ins
use an alternate trigger signal to initiate channel
switching action. A portion of the summed signal
from A6Q1 is coupled through emitter follower
A6Q23, differentiated, and' applied to A6Q8 and
A6Q9.. The signal is clipped, amplified by A6Q8
and A6Q9, and applied to an RC différentiator
consisting of A6C11 and A6R34. The differentiated
signal is amplified by A6Q10 and used as the

4-10

alternate trigger signal for the vertical amplifier

- plug-L..

4-89. The write gun inhibit input signal to A6QI
from pulse circuit assembly A8 is used to control
write 'blanking. It operates to hold the gate ampli-
fier off during the period of the ERASE pulse.
The inhibit signal also holds the gate amplifier
off when the instrument is operated in the STORE
mode. The gate amplifier 1s enabled, however,
when operated in a write-in store mode,

4-90. PULSE CIRCUIT. (See schematic 6.)

491, A unijunction oscillator, "A8Q10, 1is the
source of variable frequency pulses which are
applied to A8UIL, a monstable multivibrator. The
operating frequency of ASQUO is controlled by
the setting of the PERSISTENCE and STORE TIME
controls. These controls vary the current through
AHQ/)A to A8QI0 and change the operating
frequency of A8QL0. The output of A8UL is a pulse
train of variable recurrence rate (frequency) with

~ a constant pulse width of about 28 usec.

4-92. The constant width variable frequency
pulses are applied through two- NOR gates, ASUAR(C
and ABUBA, to transistor ABQBH. The circuitry of
A8Q5 modifies the level of the pulses and introduces
a dc offset. Applied to the CRT storage mesh, this -

- controls the CRT storage time. An increased pulse

ievel increases the depth of erasure, thus decreasing
writing speed and increasing storage time.

493, Erase. When the ERASE pushbutton is

depressed, the CRY storage mesh is brought up to
the +156V level by the 100-ms erase pulse from

assemb]y AZ2. This is accomplished by turning ABQ6

+
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on, turmng A8Ql7 off, A8Q2‘3 on, and A3Q7 on.

4-94. At the end of the orase pulse the CRT storage
mesh is returned.to the +3.3-volt level. A8Q6 turns
off, which in turn causes A8Q7 to turn off. Since a
capacitor and series limiting resistor are connected
from the collector of A8Q7 to ac ground, the col-
lector of ABQT7 will return to its quiescent value at
a time constant determined by the RC time conslant
of A8C4 and the. eqmvalent resistance it sees in
the circuit. While A8C4 is charging; A8C5 is dis-
charging and after the time time constant of 'A8CH

- is discharging and after the time constant of A8C5H

and A8R38 has reached a sufficient value, A8QS
will turn on causing a low at pin 3 of ASUSA. The
output of the NOR gate is coupled to A8U5. The
signals are added together in the diode switching
network of A8CR2, A8CR3, and ABCR5H and then

" applied .to the storage mesh.

4-95.  During the ERASE interval, or when opvm
ting in the STORE mode, ihe input to AHQH IS
high, This provides a write gun inhibit signal to
the gate amplifier and. prohibits turning on the
CRI' write gun. A clean erasure of the storage
mesh occurs sinee no writing of an input signal

can take place while erasing,

J;

‘must be

Operating  the instrument in  the
STORE mode connects the STORE TIME control .
to the variable rate oscillator cireuitry of H()!)
and ASQIO. ‘T'he resulting variable rate pulses are
supplied through A8UI and NOR }.{lt(‘ ABLIIR to,
the base of AH()!" Normally ABQ12 is cut off and
AKCY22 18 :mtur%u,-(l grounding ASRDY. Potentiometer
ABRDY is ad)lmtwl for proper bias on the tlood gun
grid to give uniform flood illumination. The pulse
train from A8U! turns on /\8(}]" whuh cuts off
A8Q22. The —100V through ARRDY 1s then applied
to the H(md gun grid, btnppmg flood gun electrons.
This cuts off flood illumination, reduces fade-positive
of the (h.spl w, and gives a long storage time.

"l 96.  Store.

4-97. With the instrument operating in a write-
in-store mode (STH/STORE or FAST/STORE, the
monostable  multivibrator, A8UL, is made non-
operational, Therefore, no pul;s&s can be applied
to the storage mesh for vmsmg or to the flood gun
grid. However, the write gun js enabled and can write
information for storage.

4-98, Write-in:store.  Two NAND  gates, ABU3A

and A8U3B, form a flip-flop. This flip-flop is used

to remember the operating mode (STD or FAST)
used to write a display. Output of the  flip-flop

provides drive to A8Q16 which serves-as the switch -

for turning front panel lamp DS2 on or off. When
FAST operation is selected, DS2 is turned on to
advisc the operator that the CRT inner graticule
used for mey muromoms The Mip-flop also
selects thv requncd collimator adjustment . for
l‘ Au"l-‘ or S’l‘l) ()por.itmn

_—

oscillator for developing the (

CA7UI

4106,

499,

- Theory

A8Q14 operates in a common base con-
figuration and A8QL5H as an emitter follower. They
operate to supply collimator voltage to the CRT"
for collimating the beam of flood gun electrons.

o provide an evenly distributed erasure over the

storage mesh, the 1-kHz .slgnal from the calibrator
oscillator is used. o mgy dulate the u)l'limating
voltage during erasure. ‘Ih(\ 1-kHz signal is applied
to A8U3C, dmphhv(l by ARQI(‘% and coupled to
ASQIA. o .

Yoy,
/”‘

4-100. (()r.wn.mnal ()pvmfmn During conven-
tional nomtnmgv ()p( rativn, ARQ2 is off turning
ABQL off. A reduced chrrent is provided to the
junction of ASCRZ2 and ABCR3. Diode. ARCRS s
reverse biased, resulting in —32V being applied
to the CRT storage - m(*.sh lhlh large negative
voltage on the .s(nhu,'(: ,nw.sl\' prevents  flood gun
clectrons from reaching Hnw(‘i\l phosphor. How-
ever, write gun vlmh(m.s Wl“ go  through the
storage mesh because “they are at a higher energy
level and will write on the phosphor to produce
a visible trace. - :

4-101. CALIBRATOR. (See sphematic 9.)

4-102, An mtogr.ntod (mlul AGUTL, 1s used as an
AL 1OV output. Two
transistors within ASUT operate as a multivibrator
whose output drives o compensated current steering
switch (also contained in AGUT), and the switch out-
put is divided across AGROE and AGRMY to establish

the calibrator output voltage,

4-103. TRACE ALIGNMENT. (See schematic 7.)

4-104. When the instrumeni is operated in the
FAST mode, the writing beam is at a higher
accelerating veloeity than when in STD or CONV.

This requires a different amount of trace correction

current through the trace align and Y ahgn coils,

panel TRACE

4-105. The front ALIGN  screw-
driver adjustment, R6, is used to control trace
alignment current for instrument operption in

the STD and CONV MODES. ()pomtu)nnl amplifier
has an offset input from a fixed voltage
divider and an adjustable input from R6. Additional
oftset is swite hed in when opomtvd in the FAST
mode. The amount of offset is set by adjustment

of ATR65. Transistors A7TQ16 and A7Q17 buffer tho

“output of A7UL to the trace align coil. .

Y-axis ahgnment (urrent in tho STD' ana
and CONV modes is set by adjus.tmvnt of ATR64,
Wken operated in the FAST mode, the current is
set by adjustment of A7TR63.

4-11
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4-107. HOFIZONTAL AMPLIFIER. (See | sche-
matic 3.) o

_ ' , , f
4-108. The input to the. horizontal amplifier is
either an internal sweep signal from the horizontal

~ plug-in or an external input signal applied to the

horizontal EXT INPUT . jack. '

4-109. I’()sitibnin‘g the DISPLAY switch, AbS1, to
INT grounds the input of the preamplifier and simul-
taneously disconnects the external signal preampli-

fier from the output amplifier. The internal sweep

signal is then connected through the horizontal DIS-

PLAY switch to the output amplifier. See figure 4-8.

4-110. With EXT selected, the amplitude of the

signal from the preamplifier is adjustable by rotating -

the DISPLAY control. When the control is in the
EXT CAL detent position, the output amplitude of
the amplifier is directly determined by the input

amplitude of the signal connected to the EXT INPUT -

jack.

4-111. The selected signal is applied ‘to the out- |

put amplifier and summed with a current established
by the horizontal POSITION and FINE controls. A
horizontal MAGNIFIER allows the gain. to be
increased by a factor of 5 (X5), a factor of 10.(X10),
or to be directly related to the amplitude of the

input signal (X1). The resulting current is converted
to a differential voltage signal, amplified, and’
applied to the horizontal deflection plates of the

CRT.

4-112. Use schematic 3 as a reference for the

more detailed explanation of circuit operation
which follows. o

4-113. An exterﬁal signal upp.lied to the 'pre-

~ amplifier is coupled through a 3:1 divider composed

of ATR2 and ATR3 to the gate of an FET, ATQL.

‘The high input impedance of A7Ql in conjunction
with the voltage divider and A7R1 provides a 1-

412

Model 184A/B
." . .
I . " ) ’ . -‘—
) ‘ ) ) ) \ . ! ) ' .
, »O‘_”-‘*;““""*“"""'* S B _ : ‘
y . ‘INT SWEEP | . ‘ L
[ HORIZONTAL | ! . U FROM C ‘ : \
| ‘ TIME BASE | ( ‘ . |
DISPLAY ] ] | AN | - . « | |
. | L | ' ‘ .
' } ‘
int] ! ,
: | | _r OUTPUT N\ SWEEP. OUTPUT
r . : 4
o \ ~ Os-l-0— AMPLIFIE TO CRT
INT | PRE - EXT SENS, | e
T —~Ce-0- AMPLIFIER
=[EXT SENS EXT CAL :
EXT INPUT . ' |
EXTCAL] ) O IMAGNIFIER
Ve T —O l/ ,
180C/D- 8-2
Figure 4-8. Horizontal Amplifier Block Diagram
- megohm - load to the external circuit. Transistor

ATQZ is an emitter follower. The output of A7Q2
i coupled through the horizontal EXT SENS

control and the horizontal DISPLAY switch. The
amount of current supplied to A7Q3 is determined
by ATR9 and the setting of the EXT SENS control.

4-114. The bandwidth of the preamplifier is
decreased when the Phase/Bandwidth switch A7S1
is placed in the Phase position. This is accomplighed
by conneciing A7C3 and A7CA4 into the circuit,
The phase shift caused by the d2creased bandwidth
compensates for the signal time delay introduced
by the delay lhne in the vertical amplifier plug-in.
This allows accurate X-Y measurements to be made
up to 100 kHz.

4-115. A vernier balance adjustment, ATRIL, is
used to establish & zero input voltage reference level.
This eliminates horizonial de shift as the EXT SENS
confrol is operated. The EXT SENS provides a
range of control of the deflection factor when an
EXT INPUT signal is used for herivonta! deflection

- The control has sufficient range te reduce the

deflection factor by at least X 10,

4-116. The input signal to A7Q3 is sumined in the
low impedance emitter  circuit with a  current

-established by the horizontal POSITION and FINE

controls. The output of A7TQ3 has both a static de
level as determined by the, POSITION and FiNFE
controls and. an getive level as deternined by the
input signal. : '

4-117. The output of A7Q3 is coupled through
emitter follower ATQ4 to a differentini amplifier
consisting of A7Q6 and A7Q7. The low impedance
necessary to drive ATQ6 is provided by ATQ4 and

ATQb6 maintains a similar low impedance for A7Q7.

4-118. The position of the MAGNH"I.I’*}R switch,
S3, selects between three values- of emitter de-

L et by e b ke
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:'generatlon for A7Q6 and A7Q7 and controls the

S gain. of these stages. As degeneratxon decreases, -

gain increases. The gain selection is accomplished
.». by the setting selected for the MAGNIFIER control,
with settings of X1, X5, and X10. Each has an

| *“adjustable element to prov1de for accurate cah

2+ . bration of the gain. -
L 4119, When X1 magmﬁcatxon is selected, ATR40
. is used. to set the gain. ATR38 sets the gain in X5,
and ATR36 sets the X10 gain. The emitter potentials

- control is sw1tched between ranges.

4- 120 The dlfferentlal sngnal at the collectors of

- A7Q6 and A7Q7 is applied to current-fed operational
. amplifiers A7Q8/A7Q9/A7Q10 and A7Q11/A7Q12/
~ A7Q13. The amplifier low frequency gain is very
 stable because of the large amount of negative
. feedback employed. High frequency feedback for

- separately adjustable

. 4121. High frequency feedback from the collectors

s’ controlled By A7C17. The ratio of feedback for
- each side of the amphfler is adjusted by A7C10.

'CRT. honzontal deflectlon plates. l
4122 Dwdee A7CR4/A7CR.) and- A7CR8/A7CR9
plates and prevent overdriving. Diodes A7CR3 and

"A7TCRT7 prevent A7Q6 and A7Q7 respectively, from
' saturatmg

disables diodes A7CR8 and A7CR9. This blocks the
deflection ‘/signal to A7Q8. The differeotial gain is

fa
PR 7
SURPT I W N W

" of A7Q6 and A7Q7 are balanced by ATR43. This
prevents horizontal dc' shift as the MAGNIFIER

‘each 'side of the differential -outpui amphﬁer is

of. A;QQ/A7Q10 to the base of A7Q8 is' controlled -
by A7C7 and high frequency - feedback: from ‘the
collectors of A7Q12/A7Q13 to the base of A7Ql11

| ‘Amplifier output is a voltage used to drive the |

limit the amplifier output to the CRT deflection .

| 4123 Depressmg ‘the FIND BEAM pushbutton' '

effectlvely cut in half and the horizontal deflection
of the beam is contmed to the limits of the CR’I‘ ‘

/
" 4-124." When the instrument is operated in the

FAST mode, the horizontal amplifier gain is reduced.

- A7Q14 is normally off and A7Q15 normally on.

Selecting the FAST mode of operation turns A7Q15
off and A7Q14 on. The conduction of A7Ql4 activates

relay A7K1 and reduces the amplifiér gain. Accurate .

getting of the gain is controlled by the fast hori-

~zontal gain adjustment AT7RI16. The dc balance of

the amplifier is set by adjustment of the fasi hon
zontal halance potentiometer, A7RI18. '

_.4-.125. SWEEP GATE OUTPUT AMPLIFIERS. (See

schematic 8.)

4126. The output amplifiers are four emitter
followers, A10Q1 through A10Q4. They .provide
isolated outputs of time base, sampling, or TR

~ generated signals to rear panel output conne. tors.

The operating and service manual for the plug-in
will provide information of the chardcterlstlcq of
the output signals. \

4-127. The four time base signal inputs to these

 amplifiers are the main sweep, delayed sweep, main

gate and delayed gate. The emitter followers convert
the high impedance input signals to low impedance
outputs and isolate the time base signals from

external equlpment
/

'4-128. The time base outputs available at the

MAIN SWEEP OUTPUT and the DELAYED SWEEP
OUTPUT connectors are positive-going ramps of
about 5 volts amplitude. The time base outputs. at

“the MAIN GATE OUTPUT and the DELAYED GATE |

OUTPUT are negative-going pulses of about 2.5
volts amplitude. These outputs can qupp]y 3 mA
and will drive 1mpedunces as low as 1000 ohms
w1thout distortion.-

413
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ormance Check and Adjustments ‘ | o Model 184A/B
| - Table & 1. Recdmmended Test E'Q;uipméht | B
" Instrument Recommended Required Required

- Type - Model Characteristics For
Voltm.ter HP 738AR 1V, 2V, and 10V p-p £0.2% Calibrator Check. ...
Calibrator Soor . ' Horizontal Magnifier Check. .
o HP 738 BR ' :
Monitor HP 180C/D w/1801A Sensiti'vity 1 V/div Calibrator Check.

~ 10:1 Divider Probe

' Digital Voltmeter

_ Square-wave
. Generator

- 50-ohm Tee

Oscilloscope

Probe

BT

“Time-mark Genera-

)

1000:1 Dividgr

Oscillator

Resistor: 40K £2

tor

Screwdriver

[P RIS PP |

and 1820C plug-ins

HP 100040

HP3440A

w/3441A or 3d44A

plug-in

| HP K05-3440A

HP211B

HP 652A

HP Part No.
0698-6101

HP 226A

HP 1250-0781

HP 8710-0900

Sweep speed <3 usec
Sweep output

1 3%

Arcuracy *.05%

200 kHz, 1V p-p

400 Hz-100 kHz, 10V p-p

1/10%, 1/2W"

1-ms markers

BNC

Posidrive

'Gate Amplifier Response

Adjustment.
Collimation and Writing
Rate Adjustment.
Transient Response
Adjustment.

| Gate Amplifier Response

Adjustm.ent.

Low-voltage Power Supply
Adjustment.

'High-voltage Power Supply

Adjustment.

High-voltage Power Supply
Adjustment.

- |- Transient Response

Adjustment.

rorizontal Bandwidth Check.
Fast Vertical Gain Adjust-
ment. -

Collimation and Writing‘ :
Rate Adjustment.

Phase Adjustment.

Trace Alignment Adjustment.
Write-in-store Adjustinent

(2 reqd).

Horizontal Gain Adjustment
(Alternate Procedure).

Horizontal Gain Adjustment

(Alternate Procedure).
Horizontal Linearity Adjust- |

“ment.

Phase Adjustment.

- Cover Removai.

7000~A~-19.

|
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- Performance Check

SECTION V|

PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

52. 'This secticn provides a performance check
procedure "to determine if Model 184A/B is
operating within specifications and a procedure
~+ for adjustment and -calibration. Physical location
of the adjustments is shown in.a foldout photograph
at the end of this section and next to the adjustment
procedure ‘

5-3. TEST EQUIPMENT.

5-4. Recommended ' ‘est equipment is listed in
table 5-1. Test equlpment having the required
characteristics may ' be substituted. Use recently
- calibrated equipment to ensure proper results.

55, PERFQRMANCE CHECK.

5.6. 'I‘he -purpose of the performance check is to
determine if the instrument is operating within the

specifications listed - in table 1-1. This check may

~also be used as part of an incoming quality assurance
inspection, as a’ periodic operational check or to
. verify operation after repairs or adJustmentq have
been made.

517. It is desirable to do the performance check
“in the sequence given since succeeding steps depend
on control settings and results of previous steps. If
- desired, the checks may be accomplished individually
by referring to the preliminary control settmgq and
the preceding steps. L

5-8. A performance . check record is included at
the end of these checks. As the. initial performance
check is accomplished, the actual readings should
be entered on the form. The form may be removed
from the manual and filed for future reference.
Readings taken at a later date can be compared
with the original 'pert'ormanbe ‘check . results.

5.9, PRELIMINAHY SETUP " - T

K a.- Install time base and vertlcal amphfler
- plug-in units in Model .184A/ B.

~ b. Set INTENSITY fully ccw.
c. Set PERSISTENCE fully cow.
d. Set STORE TIMlg fully éow.

‘e. Depress STD pushbutton

f Set.liné voltage SELECTOR switch, located =

on rear panel, to desired power line operating
voltage (115V or 230V ac). ' :

g. Connect instrument to line power source

‘and apply power by turning LINE power switch ON.

h. Entire scieen should be evenly illuminated
after 3 minutes.

i Allnw 30 mmutes for warm- up
5- 10 CALIBRATOH CHECK.

a. | Set Model 184A/B controls as follows:

MAGNIFIER .....................oo0 X6
DISPLAY.............. e EXT CAL

coupling ........... e W ACH
operating mode .............. ST ST

MONITOR

OSCILLOSCOPE MODEL 184A/B

EXT
-~ INPUT

ul | | Ll

VOLTMETER
CALIBKATOR

I194A/B= A= 1

-~ Figure 5-1. Calibrator Check -

b. Connect 10V p-p signal from voltmeter
calibrator to EXT INPUT (figure 5-1).

¢. Obtain horizontal trace by ﬂdjuqtmg INTEN-
SITY, FOCU b and POSITION controls.

d. Adjust DISPLAY to obtain dlspluyed trace
of exactly 10 divisions.,

 e. Disconnect voltmeter calibrator from EXT
INPU’I‘ Do not disturb DISPLAY.

f. Connect CAL 10V output to EXT INPUT.

I




~ . Performance Check

1

g. Nu‘k displayed trace of 10 0.1 divisions.
Trace should be set at low intensity to permit
viewing sharp]y focused spots at both ends of trace.

¥

h. Disconnect LAL 10V output from EXT INPUT.

output using momtor

i. Observe CAL 1()V

- osullouope

j. Measure‘ risetime of calibrator waveform

(negative-going leading edge). It shall be 3 uséc

" calibrator output to EXT INPUT (figure 5-2){.

or less. Risetime is measured

amplitude points.
k. | Disconnect monitor oscilloscope.
1. Set INTENSITY fully ccw.

5-11. HORIZONTAL MAGNIFIER CHECK.

. a. Set Model 184A/B controls as follows:

MAGNIFIER e IO X1
DISPLAY.........ooi EXT CAL
. operating mode . ....... PO v STD

b. . Connect 10V pp signal froir voltmeter

MODEL 184A/B

EXT |
INPUT VOLTMETER

CALIBRATOR

OUTPUT

184A/B-A-3

Fig'ure..‘.')-Q. Horizontal Magnifier Check

" ¢. Obtain display by adjusting INTENSITY cw.
: . {h

d. | Note‘displayed trace of 10 0.5 divisions.

‘e. Set MAGNIFIER to X5.

| f. Set voltmeter calibrator for output of 2V p-p.

© g »N(:)te displayed trace of 10 £0.5 divisions.

: k) .
R Y
SEY

DN
A
AR

RN

at 10% to 90%

M(;qﬁel I84A/B

h. Sc. MAGNIFIER to X10.

i. 'Sét voltmeter calibrator f;()?' outputl of 1V p-p.
| j. Note displayed trace of 10 0.5 divisions. S

lf. I)isconnect V()ltﬁleter calibrator.

I Set INTENSITY fully cew. | L

5-12. HORIZONTAL BANDWIDTH CHECK.

a. - Connect 50-kHz signal from oscillator to EXT

INPUT (figure 5-3).

MODEL 184A/B

EXT
INPUT

OSCILLATOR

OuUTPUT

184A/8-A-4-01-77

‘l*‘igurei5-3. Horizontal Bandwidth Check
b. Set MAGNIFIER to X1.

¢. Obtain dlsplay by auustmg‘ INTENSITY.

d. 'AdjuSt output of oscillator to obtain display-
ed trace of exactly 10 divisions.

¢. Note indication on oscillator output meter.

f. Set oscillator for output freqency of 5 MHz.

g, Increase usullator output to that noted in
step e..

h. Note displayed trace of 7.1 divisions or
greater. (If displayed trace is approximately 2 div-
isions, check position of Phase/Bandwidth switch
located” in horizontal amplifier. It ‘;hould be in

- Bandwidth pnqltlon ) -

e

N .
4

/
.
Ao




Model 184A/B "

5-13. BEAM FINDER CHECK

- a. Adjust IN TEN SITY and POSITION to obtam
display.

* b. Set POSITION fully cew.
C. ‘I)epress FIND BEAM pushbutton. \

'd. Observe that display appears on-screen.

Note
Beam intensity is not increased when

. FIND BEAM is depressed. Use INTEN-
SITY to sei v1ewmg level.

5-14. PERSISTENCE AND STORE TIME CHECK.

a. Set Model 184A/B controls as follows:

CDISPLAY. ..o L INT

| MAGNII‘IFR...........;_ ............... .. X1
operating mode ....... e e e STD
PERSISTENC P, .............. AR fully cew

b. Set vertical amplifier plug-in controls as
follows: |

display ..................... e A

volts/div. .| .. oo 0.5

c. Set time base plug-in controls as follows:

sweep display (if applicable)............ MAIN
time/div ...... .. 0.1 sec
"sweepmode. . ... oo AUTO
trigger source ........ Feeeeans e e INT

trigger coupling .. ... Al

d. Slowly rotute lN’[‘luNSl'l‘Y ew until spot

~ just appears. If necessary, use POSITION and
-vertical dmrhher p()‘%ltl()n control to dlspluy spot

- on- screen

e. ‘Observe tail on spot. Tail shall be no longer
than 1/2 div ‘an’y'where on display.

f.‘ blowlv rotate PERRISTENCE cw. Lcnp’th of tail
shall increase with cw, rotation of control

div.

Performance Check
g. Set time base for sweep speed of HO usec/

h. Set P:ERSI.STENCI*, fully cw and‘ INTEN-

- SITY fully ccw. leplay shall rpmdm visible for

1 minute.
i. Depress STORF pusnbutton

| ], bet S’[‘()RF TIME fully ccw. Display shall
remain visible at slightly reduced intensity.

k. Rotate STORE TIME cw. Display intensity
shall decrease with cw rotatlon dnd extmgumh
when fully cw.

"1 Depress STD pushbutton.
m. Press ERASE pushbutton. Display shall be

dark, except for possible few small brilliant spots
(figure H-4). .

181A~A-13

Figuve 5-4. Brilliant Spots in CRT Display

n. Rotate INTENSITY slowly cw untll display

" is at normal vu*wmg mtenqxty, then fully ccv,

0. Set 'PI*I'RSIS'I‘I"}N(‘)l‘l fully cew. Display back-

‘ground shall become illuminated and .displayed

signal shall disappear.

P Rotate I:-’[.‘IRS‘[C'I‘ENQE fuily cw. Display
background shall become dark. | .

~q. Set time base for single sweep operation,

r. Rotate INTENSITY control cw until spot just
appears ut leit edge of display or until fully cw.

8. Press B RAS!& pushbutton

t. Trigger sweep with time base resot umtml
If necessary, vary time base trigger level control
to trigger sweep. (Adjust FOCUS as required to
obtain sharpest trace.) '

n-3




Performance Check
Note -

Use single sweep operating mode to

obtain sharply focused display. Press

KRASE pushbutton after each display.

Slightly readjust FOCUS, and retrigger
~ sweep. Repeat  as  necessary, erasing
~each time FOCUS is changed.

u. Depress STORE pushbutton and set STORE
TIME fully ew, '

v. After 10 minutes, press STh pueshbutton. Dis-

play shall be visible.
w. Press ERASE pushbutton.

x. Rotate INTENSITY fully cew.
y. Depress l"A;'."l' pushbutton.

2. Set time base for sweep speed of 0.1 usec/div
and single sweep operation. ‘

aa. Set MAGNIFIER to X10.

“ab. Press ERASE pushbutton. Display back-
ground will be illuminated with both bright and
dark areas. Mesh pattern may also be visible.

ac. Rotate INTENSITY control fully cw or until
spot just appears at left-hand edge of center graticule
area or until fully cw. Adjust horizontal and vertical

POSITION controls to place spot at left-hand edge of
inner graticule and approximate vertical center of

CRT. |
ad. Set time base for operation from line trigger
source. :

‘ae. Trigger single sweep by setting time base trig-
ger level control fully ew, pressing reset pushbutton
to arm sweep, and rotating trigger level control.
(Adjust FOCUS control as required to obtain sharpest
trace.) Display shall remain visible within center
Tx9 dwmmns (small graticule) of CRT for at leabt 10
seconds.

Note

Use single sweep opomtmg mndv 10
obtain’ sharply focused displ-y. Press
KRASE pushbutton after e:rch display,
“Slightly readjust FOCUS control, and
retrigger sweep. Repeat as necessary
erasing each time FOCUS is changed.

. . :
i . )

4f. Set STORE TIME fully ew.

Model 184A/B -

ag. Press ERASE pushbutton.

ah. Trigger single sweep by setting time base trig-
ger ievel control fully cw, pressing reset pushbutton

“to arm sweep, and rotating trigger level control.’

ai. Depress & 'l‘()RI‘ pushbutton.

aj.  After 30 seconds, press FAST pushbutton. Iis-
play shall be 90% visible within center 7 x 9 divisions
(small graticule) of CR'T.

Note )

If fade positive condition (defined 1in -
paragraph 3-5) has existed for several
minutes prior to checking FAST writing
speed, CRT writing speed may be tem-
porarily reduced. To restore normal
writing speed, switch to STD mode and
set PERSISTENCE to minimum for o .
minutes. Return to step y and repeat -
this procedure.

ak. Depress STD pﬁshbuttoﬁ. :
al. Set INTENSITY fully cew

am. Set PERSISTENCE fully cow.
5-15. WRITE-IN-STORE CHECK.

a. Set Model 184A/B controls as follows:

operating mode . . ... PR STD
STORE TIME ....... e fully cew
PERSISTENCE. ............. fully ¢w
MAGNIFIER ....... U Xl
INTENSITY ................ fully cew
STD WRI’I‘E SPD...... e NORM

b. Set txmv lm&,c for sweep speed ul H um /div and
for single sweep opor.mon

¢. Simultaneously depress STD and STORE push-
buttons.

~d. Rotate .lN’l“lf]N"SI'l‘Y ew until spot just appears
at left edge of display or until fully cw.

¢. Press ERASE pushbutton.

f. Trigger single sweep with time base reset con-

- trol. If necessary, vary time busv trigger lvvvl control

m trigger sweep.

g. Depress b’l‘()l{h pubhbutton l‘mce.shull be

visible.




Model 184A/B

~ h. Siinulfaneousl{y depress FAS’I‘ and STORE

pushbuttons.

i. Set time base for sweep speed;)f 0.1 usec/div.
j. Set MAGNIFIER to X10.
k. Press ERASE pushbutton.

I. Rotate [N’l‘FJNSl'l"Y ¢w until spot just appears at
left edge of display or until fully cw.

m. Press ERASE pushbutton.

Performance Check

n. Trigger single sweep with time base reset con:

" trol. If necessary, vary time base trigger level control

to trigger sweep.

0. Déprésg STORE pushbutton. Trace shall beé
visible. | o v

p.‘ Depress STD pushbutton. |

 q. Set INTENSITY fully cew.

r. Set PERSISTENCE fully cew.

)
#

n-NH/H-6
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PERFORM.ANCE CHECK RECORD
- MODEL 184A/B

Instrument Serial Number :  Date

" Specification Measured

CALIBRATOR CHECK
Amplitude | | 99-101di
Risetime - i - o ] <3usec :
MAGNIFIER CHECK |
X1 . o 9.5 — 10.5 div

X5 o T | 95~ 10.5div
X10 | | . 9.5 — 10.5 div’

BANDWIDTH CHECK
X1 ‘ | o : ‘
' 50kHz . 4 - Set to 10 div
5 MHz ‘ - 211 div '

{

BEAM FINDER CHECK

. Beam on-screen

PERSISTENCE AND STORETIME CHECK

‘Minimum (fully ccw) o <1/2 div

Maximum (fully cw) : " 21 min

STD storetime (50 usec/div sweep) | >10 min
~ FAST storetime (0.1 usec/div sweep, X10) | 210 sec
~ FAST storetime (fully cw) ‘ | : >30 sec

WRITE-IN-STORE CHECK.

STD/STORE . . | Visible display
FAST/STORE '~ S | - Visible display

n-6a/H-6b

pinteiaiutaieitel  ciubie il e S 5 e
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5-16. ADJUSTMENT PROCEDURE

5:117. 'l‘he tollowmg paragmphs outline the pro-
~cedure for accomplishing the adjustments required
for Model 184A/B. Use the equipment recommended
‘in tuble 5-1 or similar equipment having at least
equivalent capability. Use only a nonmetallic
adjustment tool.

‘.)»lﬂ 'l‘he adjustment provedurc:s should - be per-
formed in the sequence listed since some adjust-
ments are dependent on control settings and results,
of previous steps. The adjustments may be accom-
plished individually, if desired, by referring to the
preliminary control settings and the steps before
the desired procedure.

5-19. Some adjustment l(/)cation.s are identified in
photographs at the end of this section. The page may
be folded out for easy reference while performing
the adjustment. Other adjustment locations are
identified next to the procedure.

5-20. There are several adjustments which directly
affect .the final accuracy of the horizontal sweep:.
These must be made accurately and to the test limits
specified to ensure that sweep accuracy will be
maintained as time base plug-ins are interchanged.
The adjustments given for the low voltage power
supply, high voltage power supply, and horizontal
amplifier are particularly important in this respect.

5-21. COVER REMOVAL.

I WARNING I

The servicing procedures are performed
with power supplied to the instrument
while pr()tcctlve covers are removed.
Be careful when perfmmlng these opera-
tions. Line voltage is always present on
terminals including the power input con-
nector, fuse holder, power switch, ete.
When the instrument is on, voltages are
p‘rosent at many points and can result in
mjury or death when contacted.

5-28. Model 184A. To gain access to the adjust-
mcnts the top covers and the rear LLVPS access

panel must be removed. Use a Posidrive type
,scrowdnvcr for removing cover screws. Remove
‘ the covers as follows:

a. Ensure that LINE power switch is OFF and

disconnect power plug from ac line source.

b. Remove t()ur SCrews’ holdmg top cnver from .

each side of instrument.

B

and pulling away from instrument.

c. Remove top cover by opening bottom end-

Adjustments

d. Remove rear access cover by rcledsmg cungle

" quarter-turn fastener.

5:93. Model 184B. To gain access to the rack-type

" instrument, the top cover, side cover and the rear

LLVPS access panel must be removcd Remove the
covers as follows: ‘

~a. Ensure that LINE power switch is OFF and
disconnect power plug from ac line source.

b. Remove top cover, ‘which is held in place w1th
elp:ht SCrews.

o Remove lc side cover, held in place with

$1X b(‘!’OWb

d. Remove rear access -cover by releasing

-gingle quarter-turn fastener.

5-24. PRELIMINARY SETU?.

a. Install time base and vertical amplifier

-plug-ins in Model 184A/B.

b. Set INTENSITY fully cew
Set PERSISTENCE fully ccw.
d. Set STORE TIME fully ccw. .
), 'li)epress ST pushbutton.

f. Set line voltage SELECTOR switch, located
on rear panel, to desired power line - opomtmg

~
Lo
.

-~

“voltage (115V or 230V ac).

7. - Check that fuse of proper size is installed.
h. Copnect instrument to line power source.

i. Apply power by tuming LINE power switch
ON.

Check that l’haqe/]%andwxdth s.wnch is in
Bandwulth position. '

k. Allow 15 minutes for warmup.

5-25. LOW VOLTAGE POWER SUPPLY ADJUST-
MENT. '

a. Connect (ligitdl voltineter to +100V  test
point A1AZTP! (figure 5-5).

b. Set +100V Adj AlA&Rll to obtam reading
ot *l()()V ). 1V.

¢. Connect digital voltmeter to +I15V  test

point ATA2TP2.

d. Set +15V Adj AlAZRZO to obtam rearlmg

of +15V £0.1V.

- ¢. Connect digital voltmeter to —12.6V test
‘point A'I‘A")'I'P': I

f. Set —12.6V Adj A1AZ2R29 to obtain reading
of ~126V 20.1V. L

c)"7
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Model 184A/B

)
|
N '
 R40 TP4 R29  TP3 TPz R20 . TPI R
g—— poo—— ] ' . hm -". v " .v. _ ~
~100V ADJ. ~ 1246V ADJ, +100V ADJ.  1roc/p-a-3

o+ 15V ADJ.

hgme 5H, Low Voltage Powe Supply Adjustments

g. Connect dlgltal voltmetcr to —100V test -

point A1A2TP4.

h. Set —100V Adj AlAZRIi() to obtain rmdmg
of —100V £0.1V. ‘

5-26. HIGH VOLTAGE POWER SUPPLY 'ADJUST-
MENT |

“a. Using 1000:1 divider probe, monitor voltage
at —100V test point A1A2TP4 w'th dlgltal voltmeter
(figure 5-6).

'b. Note voltage reading, which will be
approximately —O0.100V. Accuracy in measuring
voltage is essential for accurate high voltage
adjustment. ‘

C. Multiply réading obtained in step b by 1.440.

v . _
I WARNING |

High voltage is present and easily:
accesible when making the following
‘measurement and  adjustment. Be
-careful. Use an insulated screwdriver
to make the adJustment

d. Using 1000:1 leldcr probe, monitor high
voltage at A6TP1 with digital voltmeter (figure 5-6).
e. Set Std HV Adj A6RHH to obtain reading
exactly equivalent to result obtained in step c.

Required high voltage output of supply is —1440V.

MODEL 184A /8

DIGITAL -
VOLTMETER
-00V
TEST POINT]

AIAZTPA *~3 | 1 3 ‘

10001 DIVIDER PROBE 0

HIGH J
VOLTAGE - -

TEST POINT ;:W‘:'—_
A6TP) -
' . STD WV
~ ADJUST
o

184A/B~ A-T.

Figure 56. High Voltage Adjustm,ént
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5-27. ASTIGMATISM ADJUSTMENT.
a. Set DISPLAY to EXT CAL.

b. Slowly - rotate - INTENSITY control cw
until low intensity spot appears.

¢. Center spot'with POSITION and vertical

amplifier position control.

d. Adjust FOCUS and ASTIG frontpanel

screwdriver adjustment for s_m::ul’leé;t round spot.
5-28. INTENSITY LIMIT ADJUSTMENT.

. On time base, set sweep mode to single.

b, Set Model [84A/B  controls s !:t.rlikluws:

- DISPLAY .. ... S e INT
PERSISTENCE.............. . fully cew

operating mode ..., o .. FAST

¢. Press KRASE pushbutton

d. Rotate INTENSITY control fully ew. A spot
may appear at left-hand edge of display.

e, Adjust Fast Int Limit A6R98 until spot is
just extinguished when INTENSITY control is tully
ew. ERASE display after cach adjustment of AGRYS.

f. Set PERSISTENCE fully ew and readjust
AG6RIB as necessary if spot appears.

g. . Depress STD pushbutton.

h. | ‘Repez{)t steps ¢ through f and in step e adjust
Std Int Limit A6R94 insteud of A6R98.

i, Set INTENSITY fully cow.
j. Set PERSISTENCE fully cew.

5-29. TRACE ALIGNMENT ADJUSTMENT.

a. 'bet Model 1841\/]& u)ntrol‘s as lollnws

 MAGNIFIER oo o X1 -

DISPLAY ............. ... EXT CAL
PERSISTENCE. .................. fully cew
STORE TIME ........... SR fully cew

. operating mode ... .., S STDH

b. Connect oscillator 400-Hz 10V output tcj
EXT INPUT (figure 5-7). B

<

Adjustments

MODEL 184A/8

0SCILLATOR

OUTPUT

%

)
184A/B- A~ 5

\—-—-—-—-——-.-

Figure 5-7. Trace Alignment Adjustment.
¢. Rotate INTENSITY slowly ew until display
appears. ‘

d. (vntvr trace hmmmtally and position trace
on center graticule line.

¢. Set INTENSITY and FOCUS to view sharply
(lcf’invd trace.

f. /\djust TRACE ALIGN front p.uwl SCrew-
driver ad)ustnwnt R6 to align trace parallel to
horizontal graticule line.

g. Connect oscillator 400-Hz 10V output to
input of vertical amplifier plug-in (figure 5-7).

h. Set DISPLAY to EXT CAL.

. Set vertical amplifier plug-in controls  to
obtain vertical trace of exactly 8 divisions.

). Adjust Std Y Align Adj ATR64 to align
vertical trace parallel to center vertical ;.,mh(ulo

line.

k. Recheck trace alignment. Repeat  adjust-
ment procedure if necessary to ensure Lhat exact
X and'Y alignment is obtained. C
! . |

- Note

Exact adjustment s very important

. o 1 f .
if repeatable riggc times are to be
obtained in both —up and tup operation.

I. Set INTENSITY fully cew.
m. Depress FAST pushbutton.
n. Press K I{ASE pushbutton.

SO l{opmt steps b thmugh f, adjusting Fast
Trace Align ATR65, '

p. Press ERASE pushbutton,

-9




Adjustments

q. Repmit stcpS g thmugh k, adjusting Fast
Y Align A7TR63. ) . )

r. Depress STD pushbutton. |

s. Adjust Patt Adj A6RH6 for straightest
trace when trace is positioned to left and right
sides of graticule. |

t. Set INTENSITY fully cew.

“u.  Disconnect oscillator.

5-30. GATE AMPLIFIER RESPONSE ADJUSTMENT.'

a. Set Model 184A/B controls as follows:

PERSISTENCE................. ', fully cew

DISPLAY. ... INT

MAGNIFIER ....... P X1
- operating mode ............. e FAST

b. Set time base controls (o obtain baseline
digplay with sweep speed of 0.1 usec/div. .

¢. Set vertical amplifier position control
fully cew for off-screen display.

d. Set monitor oscilloscope controls as follows:

volts/div.......... e e 1
time/div ................ AP 0.1 usec
trigger source ... ... S P ir.wrnal
trigger slope ... ... e PR P +
coupling ...... P e de

e. Using 10:1 divider probe and monitor
oscilloscope, observe gate pulse signal at collector

of A6Q6 (figure 5-8).

MONITOR .

0SCILLOSCOPE MODEL 184A/B

A6Q6

nl | N /

INPUT
?®

/

"10:1 DIVIDER PROBE 184A/B-A-6

Figure H5-8. Gate Amplifier Response Adjustment

f. Rotate INTENSITY control cw until gate
pulse amplitude is 70V, ‘

g. " Adjust Gate Resp Adj No. 1 A6C3 and
Gate Resp Adj No. 2 A6C4 for optimum fast
risetime and pulse f{lat-top response. Decreasing

capacitance of No. | reduces risetime; decreasing
capacitance of No. 2 reduces overshoot,.

h. Set INTENSITY fully cew.

H-10)

.\ImM INIA B

‘i,. Depress STD ;,m‘shhut«tnn.: |

). l)ismnnuc‘t monitor us»villnsmpv. '
5-3.1.. FAST VERTICAL GAIN AD‘JUST.ME‘NT.

a. Sothodel 184A/B (:«)h&'ﬁ)lb; as follows:

DISPLAY. ... o L UEXT CAL

MAGNIFIER ... . ... PP ns X1
PERSISTENCE. .................. fully cew
operating mode ............. ... ..., STD

. T ‘
b. Connect oscillator to input .. ertical ampli-
fier (figure 5-9).

“¢. Adjust oscillator for 10 kHz output and
amplitude to display exactly 8 divisions of vertical
deflection. : | |

d. Sct INTENSITY fully cew.

e.  Depress FAST pushbutton.

f. Rotate INTENSITY ew to view. display.

. Adjust Fast HV  Adj AGRHA to ,(,lis;'.)luy
exactly 8 divisions  of  vertical  deflection as
measured with inner graticule,

h. Depress STD pushbutton.

i.  Disconnect oscillator.

MODEL 184A/B

OSCILLATOR

ouTPUT
@

184A/8B-N-8.01-77

Figure 59, Fast Vertical Gain Adjustment

5-32. HORIZONTAL GAIN ADJUSTMENT.

A, Set controls as follows:

DISPLAY. ... o0 L. EXT CAL
MAGNIFIER .o X1
PERSISTENCE. . ... .. e fully cew
operating mode ... o ST

b, Check +100V supply for HOOV 0.1V, .

| "WARNING I

100V will be. present at open lead of -
resistor connected in next, step.

)

i




Medel IMA B B

‘¢. Connect  0-kilohm, © 0.1%, 172W  resistor
between +100V supply and emitter of ATQ3. Keep
connection lead lengths short as possible to avoid
stray pickup or oscillations. Do not leave resistor
connected throughout dd)uqtment as thermal rise
will shlft current reference. ‘

d Adjust P()S]TI()N to center left-hand spot
exactly on left-hand vertlcul gratlcu]c line. ‘

e. While alternuto’ly connecting and discon-
necting resistor to emitter of A7Q3, adjust X1 Gain-
Adj A7R40 for exactly 10 major divisions of
separation between spot positions (figure 5-10).

CALIBRATION

CALIBRATION

sPOT \* e i ~ SPOT

182A- A~

L’“igure 5-10. Calibration Display

£ Set DISPLAY to INT.
g Set for 1 ms/div sweep speed.

“h. Apply 1I-ms markers from time mark
generator to input of vertical plug-in.

i. Adjust time base l-ms calibration adjust-
ment to obtain display of eleven markers in 10
divisions. Second marker should be on 2nd gmtlcule
line and 10th marker on 10th graticule line.

j. Set MAGNIFIER to X5.

k. Adjust X5 Giain Adj A7R38 to obtam dlsplay '

01 exactly 1 marker for 5 divisions.
1. Set MAGNIFIER to X10.

m. Adjust X110 Gain{ Adj) ATR36 obtain
display of exactly 1 marker for 10 diyisions.

n. Set MAGNIFIER to X1.
0. I)('pr(\% F A{s'l’ pubhbutton
p. Press ERASI"} pushbutton.

g. Adjust Fast Horiz Gain Adj 'A7TR16 for
display of 11 markers in 10 divisions of inner
graticule. Second marker should be on 2nd graticule
line and 10th marker on 10th graticule line:

“gpot.

Adyustiments

K B .
r. . Disconnect time mark generator.

s. Depress STD pushbhtton.’

5-33. DC BALANCE ADJUSTMENT

- Set Model 184A/ B controls as follows

!

DISPLAY. R e EXT CAL
MAGNIFIER ........ e X10
operating mode .................... ... STD

b. Rotate INTEN 5I'l‘Y control slowly cw
until spot just} appears. '

¢.” Center spot on center graticule lines
with POSITION and vertical amplifier position
control.

d. Set MAGNIFIER to XI.

e. Adjust DC Bal Ad) A7TR43 to recenter spot.

f Set MAGNIFIER to X10 and repeat steps .

¢ through f until spot .does not shift from center

when MAGNIFIER is switched from X1 to X10.

g. Set MA( NIFIER to X1.
h. Set INTENSITY fully ccw.
1. Depress FAST pushbutton,

j- 'Press ERASE pushbutton.

k. Rotate INTENSITY slowly W vntll spot
just appears

l. Press ERASE pushbutton.

m. Adjust Fast Horiz Bal Adj A7R18 to center
spot on center graticule line.

n. I)épress STD pushbutton.

| '5-34. VERNIER BALANCE ADJUSTMENT.

‘Set Model 184A/B (j()ntr(),ls as follows:

operatmg m()de ....................... STD

b. Rotate DISPLAY cw untll it is just out of

INT position (approximately 2 o'clock position).

¢.- Center spot with POSITION.
d. Set DISPLAY to EXT CAL.

e. Adjust Vern Bal Aaj A7R11. to recenter

Bl
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f. Repeat stps b through e until spot does not Phase Bandwidih switech .. . Phase
shift from center when DISPLAY is rotated from . MAGNIFIER ... .. L. S .‘ ....... NI
cew (not in INT) Dositiun to EXT CAL. | DISPLAY........... T CEXT CAL ‘
‘ | | | operating mode .. .. .. AR S CONV

i

5-35 WRITE-IN-STORE ADJUSTMENT

! ‘ | b. Connect 10-kHz sine  wave output of
a. Set Model 184A/B controls as follows: | osulldtor to EXT INPUT and to V(‘rtl(,-ll plu;, in

channel B input (figure 5-12).

PERSISTI}JNQE .............. .o fully cew
DISPLAY................. U L EXT Note
operating mode . ... ... [ STD - _.1
B | o - Channel B of a multichannel vertical l
b. Connect oscillator A 50-kHz sine wave out- plug-in is normally used for phase
put to vertical amplifier input (figure 5-11). : " measurement. If another channel must
‘ be used, connect oscillator to that
channel. | |

| c. Adjust oscillator output and deflection
control of vertual dmphhor to obtain 8-division

'MODEL 184A/B

EXT
INPUT . ~ display. . . ',
OSCILLATOR OSCILLATOR ‘ |
A ,,-‘ B d. Adjust Input Comp Adj A7CI f()r (hbplay
of single diagonal lme (no phase shlft) '
OUTPUT Co QUTPUT \ . | '
' ? e Set ()sciilat()r’,for output of 100-kHz sine
—— ' wave ! : | | |
o . f. Adjust Phdb(‘ Ad) A7 3 for (lis;ilzly of singie
184A/8-A-2-01-77 diagonal line (no phase shift). | :
Figure 5-11. Write-in-store Adjustmént ' g. Repeat steps b through f until no phase
- ' ' shift occurs for either frequency. :
c¢. Connect oscillator B 10-kHz sine wave out- | h. Disconrect oscillator. k
ut to EXT INPUT. :
P | 0 N : | | | 1. Return ]’hase/ Bandwndth switch to Hand -
. d. Set outputs of oscillators A and B to display width position.
signal of exactly 6 divisions vertical amplitude and 8
divisions horizontal amplitude. |
; o MODEL 184A/B
e. Simultaneously depress STD and STORE

pushbuttons. Observe that vertical and horizontal o - o MORIZ

amplitudes of displayed qxgndl are slightly reduced. FEXT
NPUT

e o ) LLATOR

f. Adjust Hv Adj Wrt In Str Ad) A6RH6 to OsCl : ; T
obtain best compromise between  6-division
vertical amphtude and 8dwmon horizontal ampli- CHAN B 4 | OUTRUT

' ]
! "tude , | ) | ( INPUT @ ~ 9

g. Dlsconnect both oscillators.

E L} 500 TEE J

»

————

h. l)epress STD p,xshbutton |
, * CABLES SHOULD BE EQUAL
- . : IN LENGTH AND TYPE
o I " o - , | 184A/B-A-11
- 5-36. PHASE ADJUSTMENT. | m—

a. Set controls as follows: Figure 5-12. Phase and Compensation Adjustment




- Model 184A/B

'5-37. TRANSIENT RESPONSE ADJUSTMENT.

the

Omit this "adjustment procedure for

normal calibration and . perform the

- Horizontal Linearity Adjustment. This

procedure should only be used if major

- repairs or complete module replacemenL
has been made.

a. Set Model "184A/ B controls as followq;

DISPLAY. ...\ oooo FX’I‘ CAL
MAGNIFIER ...\ .0 I X1
operating mode . ........ e T ()()NV

" b. Connect 1V pp square vave at 2()()-kHz'
~ repetition’ rate from square wave genevator to

EXT: INPUT and to monitor oscﬂloscope vertlcal

mput (ﬁgure 5-13).

'MONITOR

MAIN PO
OSCILLOSCOPE  ¢AIi,  MODEL 184A/8

ON
REAR
PANEL

SQUARE WAVE
' GENERATOR

louTPUT sqszﬂ;

' 5082 TEE

184A/B-A-10

Figure 5-13. 'l'rahsient ‘Resp'ohse Adjustment

Set monitor oscilloscope time base to

: Qoperate at sweep of 1 usec/div and synchronize
‘:momtor oscxlloscope thh 20() kHz signal.

A

d. Cnnnect l usec/ le sweep sngnal from

_monitor oscilloscope rear panel main sweep output
~to channel A input of Model 184A/B vertical

amplmer plug-m | |
e. AdJust vertu.al plug -in controls to obtmn

8 dnv:ﬁnon dlsplay

f. OoqerVe dlsplayvd waveform At this stage

of admstment waveform will typ)cally exhibit
' 5‘/» (approxlmately 0.5 dw) overshoot. ‘if overshoot

!ﬁ’{ o

is' greater, adjust H Res' Ad) No. 1 A7C7, H Res
Adj, Nijy. 2" ATCI10, ‘and H Resp Adj No. 3 A7C17

_to obt.am ﬂat top response wnth approxlmduely ~

Adjustments

5% overshoot on lower right-hand corner of

“displayed pulse.
Note

Capacitors for adjustmenis No. 1 and
No. 3 should be adjusted so slugs “are
almost equally extended.

g. Disconnect monitor oscilloscope.
”~ ' '

- h: Disconnect square wave generator.

| 538. HORIZONTAL LINEARITY ADJUSTMENT.

R

Note

Ensure that time base plug-in has been
properly calibrated before proceedmg
wnth this adju.stment

a. Sot M.odel 184A/ B controls as follows:

'‘MAGNIFIER ................ U . X10
DISPLAY......... F INT

operating mode ................. .... CONV

b. Con‘lec‘t 20- nanosecbnd output from time-
mark generator to vertical chu.nnel A input (figure
5- 14)

"MODEL 184A/8B TlME_‘MARK

: [MW:J GENERATOR
VER- ' : OUTPUT
TICAL | - _ '

lcHan Al ' )

i ,?INPUT . /

Figure 5-14..' Horizontal Linearity Adjustment

184A/B-A-9-01:77 "

| ¢ Select f'qstest time base sweep speed (0.05
or 0.1 usec/div) and obtain display‘

d Ad)ust H Res Adj No 1 A7C7, H Res Adj
No 2 A7C10, and H Resp Adj No. 3 A7C17 for
‘best overall Dlnearity of center 80 divisions of
“avgilable display. Use horizontal POSITION control

~ to permit viewing right, center and left portions of

display. H Res Adj No. 1 affects left portion, H Res
Adj No. 2 center portlon, and H Res Ad] No. 3 right -
portlon of sweep




Adjustments

“e. Disconnect time-mark generator.

538 COLLIMATION AND WRITING RATE ADJUST—-

MENT.

- a. Set Model 18f1A/ B controlé as follows:

. PERSISTENCE................... fully ccw -
DISPLAY.....5...ooooiii e, INT
operating mode ........ T STD
INTENSITY ... fully cew
MAGNIFIER ..... e X

STD WRITE SPD........ ........ .. NORM
b.} Press EI%ASE ﬁushll)rxt}tﬁfm.
c. . Set Std‘ﬁLvl Adj A8R10 fuily ccw.
d. lPress.’l"’RAS"E 4pushbut'ton

e. Adjust “Std Col Adj Aslm to just fill
dlsp]av area at uniform brlghtness level

f. Press ERAb['.. pushbutton.

~g. Adjust G1 Lvl Adj A8RH9 to obtain uniform

background ' brightness level over entire display
area.

not . 1
[} » N xn
LI gt x

h. Set “tizne: base controls for single sweep

operation with sweep speed of 5 usec/div and to‘ :

trigger from line.
i, Set PERSIS’.I‘ENCE fully cw.

“j. Rotate INTENSITY cw until spot is just
vigible or until control is fully cw.

k. Trigger single sweep. Single trace should

be displayed. It may be necessary to adjust FOCU
to obtain sharp trace. -

Note

. To obtain sharp display, adjust FOCUS
control slightly, ERASE, and retrigger
sweep Repeat untxl sharpest dlbphy
is obtained.

L Dlsplayed sweep should be visible across
entire display area. If it is not, adjust Std Lwi

' Adj A8R10 slightly ¢w, ERASE and trlgger single

“sweep. Repeat procedure until sweep is v131ble
across entlre dlsplay \

m, Wlth -8 arply focused sweep Vi isible

" across entire dlspu y, turn INTENSITY fully ¢cew
-+ and 'check -that display remains visible for 1.
K ,minu‘t’p‘; If it does not, readjust Std 'Lvl‘Adj A8R10-

' .
. I

S S S

~ Model 184A/B

slighﬂv cew, l‘ RAS!&, trigger smgle sweep . and
. recheck for 1 minute display.

n. - Depress FAST pushbutton.:
0. Press ERASE prxshblrtt()n.
p. Set Fast Lvl Adj ASRS fully ccw.

q. Adjust Fast Col Adj A8R25 to e‘venly
illuminate display area. Entire display may 'not be

~ illuminated at this time.

r. Set PERSISTENCE fully cw.

s. Adjust Fast Lvl Adj A8R8 cw in small .
increments, pressing ERASE after each change in
adjustment. Adjust to obtain best compromise be-
tween light and dark background lllummatwn over

dls')lay area,

t. Connect oscillator 8.5-MHz‘sine wave ouvtput
to vertical amplifier input (figure 5-15).

u. Set time base for normal sweep operation

 with sweep speed of 0.1 usec/div.

v. Depress STD and set PERSISTENCE fully

S Cew,

w. Rotate IN'l‘l"NEs[’l‘Y u)ntrol cw until trace
Just appears.

MODEL 184A/B

|

VER- ~ OUTPUT
TICAL - ?

‘CHANA . PN ‘ j

?\INPUTL"" /

- Figure 5-15. Fast W.iting Rate Ad jnstment

OSCILLATOR

184A/8B-A-9-02:77

~ X. Adjust oscillator and vertical amplifier
controls to display exactly 8 divisions of vertical

- deflection as measured with internal graticule,

y. Set time base for normal sweep operation
with sweep speed of 0.1 usec/div.

z. Set time base for single sweep operation.

aa;, Set Model 184A'/B. controls

as follows:




Model 184A/B
operating o P TR FAST
PERSISTENCE..............0..... fu]ly cw

MAGNIFIER ............. TR X1

ab. Press ERASE pushbutton.

ac. Rotate INTENSITY cw untll vertical lme

just eppears or control is fully cw.
‘ A

ad. Trigger single sweep. An 8.5MHz wave-
form should be visible across reduced display area.

" If not, adjust Fast Lvl Adj A8R8 slightly cw, ERASE,

U el SN Yt

and trigger single sweep. Repeat procedure until

signal is visible across reduced display.

ae. With sharply focused signal visible across
reduced display, turn INTENSITY fully ccw and
check that display remains visible for 10 seconds.
If it does not, readjust Fast Lvl Adj ASRS slightly
cew, ERASE, trigger single sweep and recheck for

10-second display.

af. Disconnect oscillator.

ag.l Depress STD puéhbum’ton.

[T TR e e s . TR T R P

HV ~ INT LIMIT STDINTGATE RESP GATE RESP

TESTPOINT - FAST = LIMIT NO 2 NO 1 b
A6TP1 A6R98 A6R94 A6 ABC3

\

R6D '_87
(@]
R94 ? 8 ‘
@. 00) g w3l |0
- — = ‘ ol®
:',;]cm“- n6s I‘-| 8 (@ N (Q‘D A1 O
‘I [ﬁrng[ﬁnJ EEEI 0 E-e, 3 N LIL) IE?' gg
102 . o) ‘ U1 (el |Of
i @51@@;';“ | ey [ SRS
, ==l -aige wl FIRES ey [ Cen JEELIS
P 72 “"":"‘“‘—' - N N e
& g ] mh o) Lo @ o BEHE
o o r-;—].@ - arm (R139 @3@ Q_J .
3] ¢[:‘T] @ Ase @ 7 e BT] (e | e @
A49 — .
TEm] Y/ (es) (s Ly ey Ca CAml
(3 ] (has7] ' ). A0S (Rioe] gaid @—m @
: LA
Al
, : v 7\ \
' ' FAéT 314) MRTINSTR PATT
HV ADJ HV ADJ HV ADJ - ABR8&6
ABR54 ABR55  ABRS56
- FAST C o
X10 X5 TRACE . STD FAST FAST LVL STD LVL
GAIN GAIN DCBAL  ALIGN YALIGN YALIGN ADJ ADJ G1 ADJ.
A7TR36 A7R38 A7R43 A7R65 A7R64 A7R63 ABRS8 A8R10 A8R59
|
STD COL
ADJ
ASR21
FAST COL
,_~ADJ
, ABR24
H RES
~ADJ #3
A7C17
H RES
~ ADJ #2
1  A7C10
IR .. N HRES
m{ . . N\\~ADJ
E.",é . . .| ' A7C7
Ry ARy . REAAL : \ FAST
:“‘! 5\} . / ! u 'I (0 . u O-"'* o“o:*m& L ’.'h.t.........t‘.‘.' ) . HOR'Z B AL
7 A | A7R18 :
il.b A FAST
R H ot rymasnal mo\ . /....»,.......l,....,,‘...«,-«M,;...,‘..A.;.IL .'i ' i
b N T FAST . .
Y A : ' - ' : * HORIZ GAIN
PHASE PHASE . . INPUT X1 VERN - A7R16
BANDWIDTH ~ A7C3 ' COMP GAIN . BAL

ATSY | , " A7C1 - A7R40 , AIRMN

- Adjustments

| ' PHASE X5 " X10  STD  FAST STD |
. PHASE BANDWIDTH GAIN GAIN YALIGN Y ALIGN LVLADJ G1 ADJ - STD
A7C3 A7S1 A7R38 A7R36 A7Re4 AJR63  ABR10 ABRS9 - coL

ADJ
A8R21

FAST
coL
ADJ

X1
GAIN
A7R40

INPUT
COMP
A7C1

A8R24

_FAST
LVL ADJ
ABR8

FAST
TRACE
ALIGN
A7R65

e AN~ HRESP
- : ADJ #3
ATC17

A-A~‘ sruranassenn |

,. !
!
i

HRES

Co HoR1Z HORIZ =~ = ADJ # ADJ #2.
ATRA3 gAIN o BAL ATCT . AIC10 |
A7TR16 Y )A7R18 - , C 184A/8~-R—6
S A - Figure 516.

/ o Adjustment Locations
’ . r)'15
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MP9 S
MP49 MP99(5)

- N+4

R5(HIDDEN)

MPI29
MPIO9 <
-

180C/D-D-4

M T . 1 S \

184A/B~-R~8A~-02-77

 Figure 6-1. Model 184B Mechanical Parts | -
| - | , Figure 6-2. Model 184A/B Parts ldentification

)




Model 184A/8

. 'Replaceable Parts -

SECTION Vl
REPLACEABLE PARTS

- 8-1. mrnoouc*nou

6 2. This sectwn contains mformatlon for ordermg
parts. Table 6-1 lists abbreviations used in the- parts
list. Table 6-2 lists all replaceable parts in reference
designator order. Table 6-3 contains the names and
addresses that correspond to the manufacturer’s code
- numbers.

. 6-3. REPLACEABLE PARTS LIST.

" 6-4. Table 6-2 is the list of replaceable parts and is
orgamzed as follows:

a. Electrical assemblies and thelr components in
alphanumerical order by reference designation.

b. Chassis-mounted parts in alphanumencal
order by reference desngnatlon

c stcellaneous parts.
d. TIlustrated parts breakdowns, if apptopriate.

The information given for each part conswts of the
) followmg

a. The Hewlett-Packard part number.
b. The total quantity (Qty) in the instrument.
. ¢. The description of the part.

d. A typlcal manufacturer of the part in a five-
digit code. :

e. The manufacturers’ number for the part.

The total quantity for each,f',.',;;ert is given only once — at
the first appearance of the part number in the list.

!

6-5. ORDERING INFORMATION.

6-6. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number, indi-

cate the quantity required, and address ythe order to
the nearest Hewlett—Packard office. ' ‘

6- 7 To order a part that is not listed in the replace-
able parts table, include the instrument model number,

. ‘instrument serial number, the description and function

of the part, and the number of parts required. Address
the order to the nearest Hewlett Packard ofﬁce

. 6-8. SPARE PARTS KIT.

6-9. Stocking spare parts for an instrument is often
done to ensure quick return to service after a malfunc-
tion occurs. Hewlett-Packard has a Spare Parts Kit
available for this purpose. The kit consists of selected
replaceable assemblies and components for this instru-
ment. The contents of the kit and the Recommended

Spares list are based on failure reports and repair data,
and parts support for one year. A Recommended
‘Spares list for this instrument may be obtained on
request and the Spare Parts Kit may be ordered through
your nearest H,ewlett. Packard office.

6-10. DIRECT MAIL ORDER SYSTEM.

6-11. Wltﬁln the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages
of using the system are as follows:

a. Direct ordering and shipment from the HP
Parts Center in Mountain View, California.

b. No maximum or minimum on any mail order
(there is a minimum order amount for parts ordered

through a local HP othce when the orders require

billing and mvoxcmg)

c. Prepaid transportatien (there is a small
handling charge for each order).

"d. No invoices — to provide these advantages, a
check or money order must accompany each order.

6-12. Mail order forms and specific ordering informa-
tion is available through your local HP office. Addresses

‘and phone numbers are located at the back of this

manual.

6-1
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o Table 6-1. Abbreviations for Replaceable Parts List  ° , ' ‘
) . ] ’ ' ' /'." \ I‘ “ : : .
"A AMPERE(S) H HENRY(IES) = ' NPN 'NEGATIVE POSITIVE - RWV REVERSF WORKING
. ASSY  ASSEMBLY ' HG MERCURY ' NEGATIVE VOLTAGE *
HP . HEWLETT-PACKARD ~ NSR  NOT SERARATELY
-, BD BOARD(S) HZ HERTZ :  REPLACEABLE SB SLOW -BLOW
- BH BINDER HEAD | o SCR SILICON CONTROLLED
‘BP  BANDPASS © O F . INTERMEDIATE FREQ. , , * RECTIFIER
\ IMPG. - IMPREGNATED OBD  ORDER BY SE SELENIUM
C . CCENTH(I07) 0 INCD INCANDESCENT DESCRIPTION SEC SECOND(S)
CAR | CARBON ~ INCL  INCLUDE(S) -~ OH OVAL HEAD - SECT SECTION(S)
ccw COUNTERCLOCKWISE  INS INSULATION(ED) -+ OX OXIDE Sl SILICON
CER"  CERAMIC A INT INTERNAL B SiL SILVER
cMo CABINET MOUNT ONLY . P PEAK SL SLIDE
COAX  COAXIAL . K KILO {104 PC PRINTED (ETCHED)  SP SINGLE POLE
COEF  COEFFICIENT KG KILOGRAM : CIRCUIT(S) - SPL SPECIAL
COMP  COMPOSITION ‘ PF PICOF ARADS ST SINGLE THROW
"CONN . CONNECTOR(S) LB POUND(S) PHL  PHILLIPS - STD S5TANDARD
CRT: CATHODE RAY TUBE  LH LEFT HAND PIV  PEAK INVERSE ‘ ;
CW | CLOCKWISE LIN LINEAR TAPER ' VOLTAGE(S) TA TANTALUM
: ' LOG LOGARITHMIC TAPER PNP  POSITIVENEGATIVE TD TIME DELAY
D DpEcioh : LPF LOW-PASS FILTER(S) POSITIVE TFL TEFLON
DEPC' DEPOSITED CARBON  LVR = LEVFR © P/O  PART OF TGL TOGGLE
DP ' DOUBLE POLE - PORC PORCELAIN . THYR  THYRISTOR
DT. DOUBLE THROW M MILLI (10 ) POS  POSITION(S) TH  TITANIUM
; C MEG . MEGA (106) POT  POTENTIOMETER(S) TNLDIO TUNNEL DIODE(S)
ELECT | ELECTROLYTIC MET FILM METAL FILM - P-P PEAK TO-PFAK TOL TOLERANCE
ENCAP ' ENCAPSULATED MET OX METALOXIDE = PRGM PROGRAM TRIM TRIMME R
EXT  EXTERNAL MFR © MANUFACTURER PS POLYSTYRENE
. MINAT MINIATURE PWV  PEAK WORKING U MICRO (10°6)
F . FARANIS) MOM ' MOMENTARY : VOLTAGE :
. FET - FIELD-EFFECT - MTG MOUNTING ' \Y VOL TS
’ FTRANSISTOR(S) - MY MY LAR ' RECT RECTIFIER(S) VAR VARIABLE
FH FILAT HEAD , ‘ RF HADIO FREQUENCY  VDCW  DCWORKING VOLT(S)
~ FILH - FILLISTER HEAD. N - NANO (10 RFI  RADIO FREQUENGCY '
FXD FIXED , ' N/C NORMALLY CLOSED INTERFERENCE w. WATT(S)
~ - NE NEON RH ROUND HEAD w/ CWITH
G GIGA (109) N/O NORMALLY OPEN orR wiv. WORKING INVERSE
GE GERMANIUM NOP NEGATIVE POSITIVE RIGHT HAND , S VOLTA%E
GL GLAGS : ZERO (ZERO TEMPER  RMO  RACK MOUNT ONLY  W/O WITHOUT
GRD GROUNDED S ATURE COEFFICIENT) RMS  ROOT MEAN SQUARE WW WIREWOUND
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Model 184A/B

Table 6-2. Replaceable Parts

' ‘}‘,i‘l')"':"‘:.,‘

;"fthl’

‘Reference |, | ' e Y " '
e eE - IHP Part Number| Qty Description Mfr Part Number
Designation | ‘ \ o . Code :
. CHASSIS PARTS ‘
Al 00184-60003 1 POWER MODULE: L()w VOLTAGE (EXCEPT OPTION ooa> 28480 00184-60003
Al . 00184.60005 1 POWER MODULE:LOW VOLTAGE (OPTION 003) | 28480 00184-60005
AlAT - 0018466511 1 BOARD ASSY:LV RECTIFIER "l 28480 0018466611 :
A1A2 00184-66509 1 BOARD ASSY:LV REGULATOR g |: 28480 00184.66508
A2 00184-66615 1 BOARD ASSY:MODE SW!TCH Ll 1 28480 - 00184-66615
A3 00184-66510 1 BOARD ASSY:HV DSCILIZATOR PRRR - 28480 00184-66610
Ag " 0018466504 1 BOARD ASSY:HV RECTAFIER K 28480 00184.66504
A6 00180-61904 1 SWITCH ASSY:DISPLAY 128480 0018061904
AB 00184-66520 3 BOARD ASSY: GATE 28480 00184-86620
A7 00184-66517 1 BOARD ASSY: HORIZONTAL.AMPLIFIER .. 28480 0018466517
A8 00184 66618 1 _ BOARD ASSY: HORIZONTAL AMPLIFIER g 28480 0018466518
AD 0018461101 / 1 MULTIPLIER ASSY: HV (MODEL 1844 CABINET TYPE) 28480 00184.61101
A9 00184-61103 . 1 MULTIPLIER ASSY: HV (MODEL 184B-RACK TYPE) 278480 00184-61103
A10 0018066546 1 BOARD ASSY:SWEEP GATE ; 28480 0018066646
i 0170-0022 1 CIFXD MY O.IUF 203 600VDCH' o93s | TYPE 24 .
€2 0160~3484 2 C:FXD CER FEEU-THRU 1000 PF 20% 1000V 12982 . | 2432-009 X5U 102M
€3 . 0160-3444 C:FAD CER FEED-THRU 1000 PF 20T 1000V 72982 . | 2432-009 X5U 102M
co 5080~1398 1 'CAPACITOR ASEY:0.3 PF 28480 ' | .%060-1390
ps1 21400346 2 LAMP: . INCANDESCENT 6V 11744 L 120
XDS1 '00183-87701 2 BASEZPILOT LIGHT 28480 ‘00183~ 67701
Ds2 2140~03%2 LANPZINCANDESCENT 18-0V 0.026 AMP  T1T44 N 7220
XDS2 00183-67701 BASEPILOT LIGHT 28480 00183-67701
£1 0340~0450 3 WASHER: TRANSISTOR INSULATOR 04713 14B52600F12
£2 0340-0451 3 WASHER: INSULATED, TRANSISTOR 04713 14852600703
£ 1251-3073 6l CONNECTOR:SINGLE FEMALE CONTACT 27204 oo«-so—-mouzusn
!Plus FOR J15 THRU J19) o
E4 0362.0227 1 TEAMINATION:CHIMP LUG FOR 26 AWG WIRE (USED 27264 2125
SUWITHRIN G | : :
‘ - ] _
Fl 2110-0007 1 FUSEICARTRIDGE -} AMP 250V SLOW BLOW 75915 313001
‘ (FON 230V OPERATION ~ OPTIONAL) -
F1 2110.0203 FUSK:CARTRIDGE 24 250V SLOW-BLOW 71400 MDX-2A
: - (FOR 115V OPERATION -~ STANDARD).
F2 2110:0007 1 FUSE: CAHTH'DGF1AMP2b0V SLOW BLOW 75015 313001
, {MV 0SC)
J1 1251-0537 1 CONNECTOR3IPC 32 CONTACT 02660 26~4200~325
a2 1251-0172 1 CONNECTORZPC EDGE-)' ROW 22 couucr 11785 . 250-22-304200
- | (esj - ' '
o \ NeSeR. PART OF NPAZ, MPSO. : ' R
J6 1250-0083 6 CONNECTORZBNC - 02660 3e221-1020
37 1250-0082 - CONNECT OR2BNC 02660 31-221-1020
J8 1250~-0083 CONNECTORZBNG 02660 31-221~1020
4 1250-0083 , CONNECTORIBNC 02660, 31-221-1020
J10 1250~0083 " CONNECTURIBNC 02660 31-221~1020
Jit 1250~0083 'CONNECTORZ BNC . 02660 . | 31-z21-1020
Ji2 1251-2357 1 SOCKET13~-PIN MALE PONER RECEPTACLE 82389 EAC-30L
J13 - 1510~0038 1 BINDING POST 28480 1510-0038
Jle 03630006 2 CONTACT2CONNECTOR SWITCH - ' 28480 0363-0006 © - 4
Js 12521190 1 CONNECTOR:PC EDGE (2 X 12024 CONTACT 71785 251~12~30~261
| , 1A8) - )
J1s 1252-3069 1 CONNECTORZPC 8 MALE GONTAGY 1 26480 1251~ 3069
' (AT)
J7 12513070 1 CONNECTOR:PC 12 mu.e CONTACT 28480 1251-3070
’ k (a2) o , T
18 1251-3167 1 CONNECTOR:4 POST wve rsmus CONTAGT 27284, 09=50-3041(2139-4)
' : ' AT S oo
J19 o 1251-3202 1 CONNECTORZPC 15 mns r.om \ 27264 09=50-T15112139-15)
) . Yol )
1 ' L T ‘
‘ . 1A6) .-
L1 00191~ 86004 1 COIL:ALIGNMENT, ¥ AXIS 266480 | 00191-66004
2 5060~-0443 1 _ COILITRACE ALIGNMENT 28480 " 5060~ 0443
3 9170~0013 1 COIL:CORE, VOROKD, GREEN 12656 CF~102-M
LT 10178A 1 FILTERZCONTRAST 25480 10178A
Wz 5040-044% 1 SHIELD:LIGHT,BLACK NYLON(OPY A83,X93) 26480 5040~ 0444 |
np3 5020~0476 1. BEZEL:CRY 28480 50200476
MP4 00180-04130 X COVER:BTM RIGHT (EXCEPT OPTION 580) 28480 00160~04130
MP4 ~ 00180-64113 , COVER:BTM RIGHT (OPTION 680) 28480 00180-64113
‘MPB 0018004132 1 COVER:BTM LEFT {EXCEPT OPTION 580) 28480 (018004132
MP5 0018084114 COVER:BTM LEFT (OPTION 580) 28480 00180-64114
MP8 00180-04134 1 COVER:TOP RIGHT 28480 00180-04134
"wr 00180-04136 1 COVER:TOP LEF! 268480 00180~04136
ws 0370~0432 | 1 KNOB:BLACK LEVER 28480 0370-0432
"9 00180-05002 | 1 LEVER:HORIZONTAL #OSITION 28480 00180-05002
W 00180-67404 2 KNOB ASSYSBAR 41TH BLACK ARROW 284 80 00180~ 67404
mPL3 _Q0180~-5740% X KNUBZRND BLK (FJAD, BEAN) 28480 0018067405
P14 0370-0348 1 KNUBIRND BLK 525407 DIA 28480 0370~ 0348
mPLS ) 00180~67402 2 KNOB ASSY:BLACK,FUCUS & HORIZ. 28480 00180-67402
»P17 0403~0128 1 GUIDEZPC BD PLUG~INILEFT) 28480 0403-0128
YR 0403-0129 A GUIDE:ZPC - BD PLUG~ ENIRIGHT) 20480 0403-0129
P19 0510~0705 2 PEINISPRING 0.094% DIA 00287 0BD#
! ) - -
. See introduction to this section for ordering information
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Replaceable Parts | | o o +* Model 184A/B

Table 6-2. Replaceable Parts (Cont'd) S | "

. | Reference’. ihp pary Number|, Qty | \ ’Description C d _Mfr Part Number
‘ Dessgnatlon v L L | ‘ ode, |. Lo
P20 . 1 o0s510-0952 2 . RINGZRETAINING STL FOR u.ow' DIA SHAFTY 9136 %5133~9-$~MNll
#o21 ., . 1460-0705 2 . SPRING:COMPRESSION , 6000 | o0BD L
»p22" ‘ /3050=044 L 2 | WASHER:SHOULDER 125 1D FOR #4 HOW 20480 3050~ 0441
P23 " 5020=0499 -, 2 HINGE : PROBE IHANGER L : 28480 ~ 5020~0499
»w24 " 5040~0463 1" 2 'HANGER:PROBE (CAB) o 28480 . 5040~0463
. oWp2s B ' 00180-88702 1. p2 KIT:PROBE HANGEanaaaova) oy 284690 00180-88702
o i We26 5040-0459 :j-i‘ 5 i HANDLE \ % L 28480 5040~ 0459
Looee2T 0D180-24718 2 SPACER:HANDLE A 28480 00180-24718 ,
o P28 00180-22301 | i KEE PERZHANDLE o 28480 00180-22301 IR
.IP29 A 00180-09103 2" SPRING: INSERT ' . - | 28480 0018C~09103 '
Ch i T - Vv R . : ' !
»p30 o, ooxao~u7zm 2. INSERT:KEEPER Co v : 20480 00180-~07202
- nP31 4320~0231 1 RUBBER:RFI-, . 00000 0BO# ‘
N »p32 00180~60118 "1 CHASSIS:CAR POWER s 28480 00180~60118
, »p33 e 00180:60117 L | CHASSIS:CAB DISPLAY ' S 28480 ' | ‘00180-60117
e P38 e oowo-znza L .| SPACER:FRONT R e 28480 ;- 00180-26728
’ nP35 00186~24727 i SPACER:REAR . . TR 28480 . 00180~24727
P36 . 0018024726 ‘ 2 SPACER:SIDE = o S| 28480 . 00180~24726 RS
| we38 . 5040=0445 . 1 | Foov:aotTOr . MR S| 20480 - |' 5040-0445 s
. P39 . L, 5040=0446 b 2 ] FODT:REAR, SHORT, R 1 28490 50400446 S
v MP40 1\ 5040=0447 2 Fom-nunu.oum ‘ : ‘ ‘ . 28480 . | 50400447 .
] . . ! N : ' o . e ‘ !
"Pal 1 00181~00601 1 sulELo CRY . " "1 28480 | 00181-00601 .
\PP4e2 Q0184.00207 Y PANEL:FRONTLCAB) . s C 28480 | 00184.00207 o
‘WP43 L 0018400208 , 1 PANEL SFRONT--SUB : 28480 “0D184-00206 :
‘ WP44 0400~0009 i, 3 GROMMET:VINYL FITS 1/4%. m.n ume 01538 | 6250
o WSS . 1400+0026 . ' Cl ANP :HOSE q o o . ] 86295 36M
, L LLY S 00180-41207 2 . aucxr;nvusnc , N 28480 00180-41207
¥ PPAT . ‘1. 00180=09104 . 2 .| CLIP:GROUND . ; SN : 28480 0018009104
N mPeB - 00180-23701 g 1 ', SHAFT:BEAM FINDER . - -1 28480 '00180~23701
o 1Y ‘ .00181-01202 1 1 BRACKET3CRT CONTROL MOUNT (NG oo ) 28480 7 00181~11202
»P50 50400453 Cal COVER: voveunonsremrowsn e | 28480 5040~ 04352
. . ME51 R 00180-01209 ° 1 nnk.s;xencounsq.ma PLUG~EN | 28480 | o00180-01209
P52 C n018)~01201 1 BRACKET:CRT CLAWP N | 28480 | o00!81-01201 o
NP53 o 00184~04101 ‘ 1 COVER -PLATE ZHV SUPPLY. 28480 .| 00184~04101 ,
Y T 00180=25401 1 | PLEXIGLASS:HV | o e 208480 " ;‘- 00180-25401
i PPES - 00180=24301 ' PR Nmmonlmmu POS. POT ., '2a~ao | oolso~24301
\ B N , N . . B _“" .
#PSe 1400-0325% . | cuuv:caue 0.125" DIA o ooooq osp
P58 00180-24702 . 1 STANDOFF:GATE ADARD " . 28480 00180~24702
A #P59 . 0570-0031 ! ' X SCREWIRND HD SLOT DR 4-40 X 0500% u; . 00000 08D
A 7Y R 0400~0010 .. 1 GROMMET IVINYL 0.250*% ID | ooooo 0BD#
(1Y N zzn:o—onz 20 ' | SCREW:TRUSS HD POZI R 4—40 X 0.250" LG 00000 oD
‘ “bpo2 zzou-ouo 22 | SCREW:FLAT MD POZI DR A-40 % 04250 u; e 00000 0BD
b Pid3 ot 2360-0092 12 SCREW3FLAT HD.POZI DR 6-32 X o.zson ‘ 00000 0BD
NP6 00180-04128 1. 1t COVER : TOPERACK)", . 1 28480 00180-04138
nPoT . 00180~04137 2 COVER3SIDE (RACK) 28480 00180-04137
wea 00180-01217 2 BRACKEY :COVER v ' 28480 00180-01217
. © mee9 - 5060-043 1 2" | FRAME ASSY:SiDE - 28480 5060-0431
3 WP70 ; 5000~00%1 2 | TRIM STRIP 28480 5000~-0051
' NPT k © 00180-00601 1 | SHEELDIPOSY ACCELERAFOR - 28480 00180~00601
w2 | 00180-80119 g 1 “CHASSIS ASSY:DISPL.ALEIAGK) , 28480 00180~60119
MPT3 *'} 00180-60120 1 CHASSIS ASSY:POMERIRACK) 28480 00180-60120
wre $000~-0449 ' SPACER:FRONT - 28480 5000-- 0449
P75 ; 5000-uA69 1 SPACER:REAR 28480 50000469
 MP78 t. 0018064110 S P | COVER ASSY:BOTTOM (EXCEPT OPTION 580) 28480 00180-64110
_."MP76 0018064116 * COVER ASSY:BOTTOM (OPTION 580) 28480 0018064115
- MP77 L 1490-0030 , ! STAND:TILT 28480 1490-0030
5 " MP78 .o | 50800787 5 FOOT ASSY:FM. 28480 £060-0767
) P79 50600552 T KIT:RACK MOUNT 6H (1848 ONLY) 28480 2060~ 0352
#PEO. | 00184.00208 , ' PANEL :F RONT (RACK) - 28480 00184.00208
L) S 00180=0125% 1 BRACKET s BRACE 28480 001 80~0125%5
; | weaz 00180~01246 1 BRACKET :GROUND LINE FILTER '| 28480 00180~01246
) o WP83 00182-01209 1 BRACKET sLINE FILVER o 28480 00182-01209
 PBs 4 00182-00601 | . 1 SHIELD:LINE FILVER 28480 00182-00601
B R LG | 1450~040% T2 LENSSCLEAR " 28480 1450~ 0404
> MPH6 'l 00180~01249 1 BRACKET2VERTICAL LEADS 28480 00180~01249
o8 " | 00180~-41208 1 CLIPZHORIZONY AL 28480 00180-41208
1L ©.00180~01250 1 BRACKET :VERTICAL LEADS 204680 00180-01250
| rpo0 o 1490-0710 1 STAND:TILY 28480 1490-0710
1 N 1)} L 00180~0910% 1 CLIPZGROUND 28480 00180-0910% :
. C L eP92 EE 1400~0090 1 WASHER:RUBBER 5/8% 0D 00000 08D HE
= P93 0018460202 ' PANEL ASSY:REAR 28480 00144.60202
e o (INCLUDES J12, S6, 56, MP84)
P94 4320~0002 35 CHANNEL SRUBBER : 11485 . X~200
P95 00181~23201 2 COUPLER: SHAFT ' : 208480 00181-23201
rR96 00184~67401 1 KNUB ASSY:STR TIM 28480 00184~-67401
»P97 01703=23702 1 SHAFY : PUSHBUTTON 28480 01703-23702
: »P98 01802-23202 1 COUPLERISHAFT ‘ ‘ 28480 01802~23202
‘ PP99 0370-0451 5 BEZEL:PUSHBUTTON KNOB BLK NYL.ON 28480 0370~0451
f NP100 : 5060~0548 1 KIT:CONTRASY FILTER ‘28480 5060~ 0548
- »P102 00184~ 00601 1 SHIELD 28480 00184~00601
b mP103 1 01331-67404 1 PUSHBUTTON ASSY , 28480 01331-67404
;} l LT V' L 0018467404, 1 PUSHBUTTON:CONY . : 28480 00184~67404
I
l See introduction to this section for ordering information
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Miodel 184A/B

\Replat:eablé" Parts

, . o \'(t,v(.,? !
. ' ) . . B 'c'q'" Mfr Lo
Reference |4p pary Number| - Qty "Description W C Mfr Part Number
Designation % <_ ‘ S ode | ) -
MP105 + 00184-67402 \ 1 PUSHBUTTON:STANDAHD " 28480 00184.67402
MP106 00184-67403 : 1 PUSHBUTTON:FAST ' v 28480 0018467403
MpP107 00184-67405 1 PUSHBUTTON:ASSY : 28480 00184.67406
MP108 00184-01201 1 BRACKET:TRANSISTOR ' 28480, - 00184-01201
MP109 2190-0910 3 LOCKWASHER:STL. .1201D X .2750D0 00000 0BD
MP110 00i81-04101 1 COVER:HIGH VOLTAGE CONNECTOR 284380 00181-04101 "
MP111 00181-47101 2 GASKET 28480 00181.47101
MP112 1400-00968 1 BUSHING: POTENTIOMETER 1/4-32 EXT THD ooeoe oBD
. {USED WITH R11)
" MP113° 0680-0043 1 - NUT:HEX 1/4 x 32 INT THD (USED WITH R11) - .00866 0BD
'MP114 DELETED ‘
MP116 1200-0408 1 COVER:CRT SOCKET 28480 1200-0408
MP116 00182-00208 PANEL:ACCESS 28480 00182-00206
MP117 00184-07401 1 KNOB:RND BLACK .470 DIA 28480 0018407401
MP118 ' 10178A ’ VIEWING HOOD:OPTION 006 ONLY 28480 10176A
MP119 2680-0104 2 SCREW-MACH 10-32 0.5:IN-LG 100 DEG FL-HD 28480 2680-0104
MP120 22000103 8 SCREW-MACH 4-40 .25-IN-L.G PAN-HD ‘ 28480 22000103
MP121 2200-0758 2 SCREW-MACH 4-40 .812.IN-LG 100 DEG FL-HD 28480 2200-0768
MP122 ‘ 3050-0010 .9 WASHE R-FL MTLC NO. 6.,147-IN-ID 312-!IN 76210 85 3
MP123 2190-0018 4 WASHER-LK HLCL NO. 6 .141-IN-ID ,269-IN 28480 2190-0018
‘MP124 0624-0263 2 SCREW-TPG 6-32 .438:IN-LG PAN-HD 28480 0624-0283
MP125 2270-0019 9 SCREW-MACH 4.40 .312-IN-LG PAN-HD | 28480 22700019
WP126 2180-0019 43 WASHER: LK HLCL NQ. 4.115-IN-ID .226:IN 28480/ 2190-0019
MP127 3060-0236 19 WASHER-FL MTLC NO. 4.117-IN-1D .25 1N 28480 3060-0235
MP128 2200-0767 8 SCREW-MACH 4-40 .688:IN-L.G PAN-HD 28480 2200.0767
MP129 2200-0141 16 SCREW-MACH 440 .312-IN-LG PAN-HD 28480 22000141
MP130 2200-0149 4 SCREW-MACH 4-40 .625-IN-LG PAN-HD 28480 2200-0149
MP131 3060-0017 1 WASHER-FL MTLC NO, 1/4.,28-IN-1D .386-IN 28480 3060-0017
MP132 2190-0084 5 WASHER-LICINTL T NO. 1/4 .256-1N-1D 408-IN 78169 1214.06
MP133 . 2200-0139 6 SCAEW-MACH 4.40 .25.IN-LG'PAN-HD 28480 22000130
MP134 2950-0008 2 NUT-HEX-DBL CHAM 1/4-32. THD .094-THK 73734 9000
MP136 2060-0043 o1 NUT-HEX-DAL CHAM 3/8:32-THID .094-THK 04605 28200-10-101
MP136 2190-0016 1 WASHER- LK INTL T NO. 3/8.377-IN-1D ,067 78180 . 1920-02
MP137 0610-0001 2 NUT-HEX-DBL CHAM 2-58-THD .062-THK 28480 06100001
MP138 2180-0046 v 2 WASHER-LK HLCL NO. 2 .088:IN-1D 1686+ IN 04757 1601-000
MP139 3060-0703 2 WASHER-FL MTLC NO. 2.004-IN-ID 312IN 28480 306010703
MP140 05200120 2 SCREW-MACH 2.56 .312-IN-LG PAN-HD 28480 06200128
MP141 . 2200-0143 5 QRFW ‘MACH 4-40,.375-IN-LG PAN-HD 28480 2200-0143
MP142 2360-0300 4 CREW-MACH 6:32 .438.IN-L.G PAN-HD | 28480 23600300
MP143 2190-0469 9 WASHEH LK INTL T NOQ. 4 .116-IN-1D 286 78180 1704-00-00-4102
MP144 0360-0040 1 “TERMINAL-LUG-SLDR 1/4 SCRA .26/.003 1D 28480 0360-0040
M18e 0018401202 1 BRACKET TREAR 28480 00184-01202
(41 1854~0320 3 TSTR:SX NPN 28480 1854-0320
02 1854~0320 TSTRA:S1 NPN 28480 1854~0320
k) 18%4~0320 ! TSTRzSI NPN 20480 1854-0320
n 2100~3287 1 CRIVAR 2 X 100K OHM , 20480 2100-3287
"2 2100~26%2 1 RVAR COMP 10K OHM 20% LIN 1/4W 28400 2100~ 2602
‘ "CANTENS ITY)
43 2190-2%63 1 l:;vmstiouv 5 MEGOHM 20% LIN 172 28480 2100-25%63
ocy ;
no 2100-2084 1 R:VAR COMP 5K OHM 204 LIN 1/2W . 268480 2100~-2086
. : (TRACE ALIGN) T
w7 2100~-1717 ' 1 R:VAR COMP 50K OHM 20% LIN 1/2w 28480 2100-117
(ASFIG)
A8 210C+-2003, 1 R:VAR COMP 20% OHM 20% LIN 1/2w 28480 -2100~2083
: : (SHEEP TINME) : o .
1 1) . 2100-2808 1 R:VAR COMP 10K ONM zoz LOG 1/74M 28480 2100~2608
{PEASISTENCE) , ,
Alo 0683-1045 1 R2FXD COMP 100K OHMS st 1/4M o121 CB 1045
R11 , 2100-2488 "R:VAR COMP 10K OHM 20% LIN 1/2W 28480 2100-2488
s 3101-1508 2 SHITCH: TOGGLE OPDT 093%3 13181,
s2 3101 0070 2 SWITCH: SLIDE : 79727 G126 -
"$3 3100=1345 2 SWITCHZROVARY 1 SECTION 3 FOSITION 28490 3100~1345
1Y 3101-0977 2z SWITCH2 PUSHBUTTON DPDT 92389 225~1032
5% 3101-1237 1 SWITCH:SLIDE DPDT 82389 11A~1243
56 3101-0070 1 SWITCH:COAXIAL DPDT 28480 - 31010070
Vi 5083-3762 1 CRT:P31 ALIG (EXCEPT OPTION O6) 28480 5083.3752
Vi 50833770 1 CRT:FAST STORAGE (OPTION 005) 28480 5083-3770
w1 ©8120-1545 1 CABLE ASSY:AC POWER CORD 7.5 FT (RACK) 70803 KH 7171
w1 8120-1538 1 CABLE ASSY:POWER 7.5 FT (CAB), 28480 81201538
w2 00180-61617 1 ‘CARLE ASSY:COAX FAOM 1T PINS 1 AND 2 TO ABSHRACKN 28480 0013081617
w2 00180-61616 1 CABLE ASSY:COAX FROM 1 PINS 1 AND 2 TO ABS1CAB) | 28480 0018061616
w3 00 180~6168% 1 CABLE: CRT VERTICAL PLATES 28480 00180-61685
¥ 00580~ 61450 1 CABLE ASSY:SI-EEP OUT 28480 0018061650
. ) : 00183~81625 1 CABLE:HORJZONTAL OUTPUT (RACK) 28480 00183-61625
s 01701~61605 1 CABLEZHORI 2. OUTPUT ICAB) 28480 OVT01~6160%
¥e 00184-61622 1 CABLE:ZMALIN (RACK) 28480 00184.61622
we 0018461621 1 CABLESCABINET, MAIN ' 28480 00184-61821
w? 00180~61657 1 CABLE ASSY:HORIZONTAL MAGNIFIER 28480 00180-61657
] 00180~61697 A CABLE ASSY:4~CONDECAB) 28480 00180~61697
¥ 00180~ 61696 1 CABLE ASSY:4-CONDIRACK) 28480 00180-61696
1S4 70 J2) ‘
N9 0018461607 1 CABLE ASSY:COAX 28480 00184-61607
\ . { INCLUDES L3)
wi0o 0N184.61623 1 CABLE : COAX, 28480 ' 00184.61623
w20 0018461602 Fy CABLE ASSY:CAL 1BRATOR 28480 0018461602 .
w2l 00 184~H1b14 o CABLE ASSY(HV 05C.) 28480 20184-61614
: . . {HV 0SC.) ‘ L : \
w22 00180-61652 CABLE; COAX ISPLAY SWITCH - " 28480 00180-61652.
¥ 3 1400-0085 1 FUSEHOL DER: EXYRACTOR POST TYPE 15915 342004
7)) 1200-0037 1 SOCRET:GRI TUBE 12825 97097
wl 1200-00%0 - - 7 GONTACT 3CRTY socne‘t . 72825 95531
- . - .
See iMrmluvt:inn to this section for ordering information
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Replaceéble lsérts , | | Coe o | Model 184A/B

CI{UNDER) .

184A/8~C-8

: , : Lo ‘ (Changed 09 7.3
Figure 6-3. Low-voltage Power Suppvlyxl\/lodule Exploded View '

oy
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Model 184A/B

Almpa

/ _ |
| ¥
“Alea . Al
AIXQ4)4 o (AIXQI) |
\UNDE o UNDER
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Replaceable Parts Model 184A/B

- ‘ . , T . ) ;

Table 6-2. Replaceable Parts (Cont’d)

/

. | ’ ' : . Mfr ‘
Reference 'pp pary Number| Gty Description Mfr Part Number
| Designation | . Code '
Al ' 00184.60003 1 POWER MODULE: LOW VOLTAGE {EXCEPT OPTION 003) 28480 ©00184-60003
Al . 00184-60005 POWER MODULE: LOW VOLTAGE (OPTION 003) 28480 00184-60005 ‘
AlC) . 0180~1807 2 C:FAD ELECY 290 UF #50~10% 200VDCW 56289 32D291F200AB2A-0Q8
ALC2 0180~-1 865 1 CEFXD ELECT 2100 UF +75=-10% 40VDCW 56289 32D212G040AB2A-DQB
ALCI 0180-1809 1 C:FXD ELECT 3400 UF +75~10% 25VDCW 56289 320342G025AB2 A~DQB
AlC4 0180-1807 C:FXD ELECT 290 UF 0505103‘290\!0@\‘ 562069 320291F 200AB2 A-DQB
ALEL 0340-0868 ‘ 4 INSULAYOR:TSFR MOUNTINGITO=3) 28480 03400868 )
AlMP3 00180-61103 1 TRANSISTORSHEAT SINK RH 20480 ao180-61103
" AIMP4& c0180~61104 1 TRANSISTURIHEAY SINK LH 28480 0018061104
ALIMPS’ 00 180=-00249 1 PANEL sREAR . 20480 00180-00249
AITMPG . NOT LSED . .
AlMP?_ 00182~24701 e L3 SPACER:=LVPS 28480 00182-241701
AlMPB . 00180~01252 1 BRACKET = TRANSFORMER 28480 00180~01252
AlQ1L L854~0417 2 . TSTR:SI NPN 20480 18%54-0417 '
A1Q2 1854~0063 2 TSTR258 NPN 80131 2N3055
A1Q3 lBS*—-.Oﬂb?l 1. TSTR:SIT NPN 80131 2N3055
AlQ4S 185‘0—(‘)417 -‘f&l’S?R:Sl NPN . 20480 " 18%4~0417
A1T? 9100-3401 A “ TAANSFORMER:POWER (EXCEPT OPTION 003) 28480 9100-3407
A1T1 8100-3414 L TRANSFORMER:POWER (OPTION 003) 28480 01003414
ALXQL 1200~0041 ‘p: © SOCKET:TRANSISTOR 71785 133~32-10-013
ALXQ2 1200~0041 y SOCKEVTRANSISTOR 71785 133-32~-10-013
AlLXQ2 "1200-~0041 SOCKET:TRANSISTOR 72185 133-32-10~013
ALXQ4 1200~0041 ’SOCKET:IRANSlSl’UR 1785 133-32-10-013
ARAL 0018466611 BOARD ASSY:LV RECTIFIER 28480 0D184.66H11
AlALC: 0180~0091 1 C:FXD ELECT 10 UF +50-10% 100VDCW 56289 30D106F100DC2-DSH
ALALCR] 1901-~0028 12 DIODE:SILICON 0.75A 400P1IV oa713 SR1358-9 :
ALALCR2 1901~0028 DIODE:SILICON 0.75A 400P1V 04713 SR1358~9
ALALCRI 1901~0028 DIODE:SILICON 0.75A 400PLV 04713 SR1356—9
ALALCRS 1901~0028 ' DIODEZSILICON 0.7T5A 400P1V \ 0a713) SR13%6-9
ALALCRS 1901-0028 DIODEISELICON 0.75A 400P1V i 0aT13 SR13%6~9
ALALCRS 1901-0028 DIODE:SILICON 0.75A 400P1V 04713 ' SR1358-9
AYLALCRT 1901~0026 DIODE:SILICON 0.T5A A00P1V 041713 . SR1350~9
ALALCRSE .1903~0028 DIODE:=SILICON 0.75A 400P1V 0al13 © SR1356-9
ALALCRY 1901-0418 8 DIODE:=SILICO™ %50 PIV 3A 28400 1901-0419%
ALALCRIO 1901~0415% DIODE:S ILICC S0 PIV 3A 28480 1901-0415
AlALCRIL 1901~0415 DIODE:SILICON 50 PIV 3A 28480 1901-0415%
ALALCRLZ 1901-~041% DIDDE:SILICON S0 PIV 3A 28480 1901-0415
ALALCRLD 1901-0415 DIODE:SILICIW.::‘SO PIV 3A 28480 1901-041%
1 . . l'. ‘X(.
ALALCR1S 1901-0415% DIDDE:SIUCQN“"BO PIV 3A 28480 © 1901-0415%
ALALCR1S 1901-041% DIDDE:SILICON 50 PIV 3A .. 28480 1901-0419
AlALCRLG 1901-0419 DIODE:=S ILICON 50 PlVY 3A 28400 1901-041%
ALALCRL7 . 1901-0028 y DIODE:SILICON 0.75A 400P1V 04713 - SR13586~9
"ALALCR1B 1901-0028 DIODESILICON 0.75A A00PIV 04713 SR1358-9
ALALCR1Y 1901--0028 DIODE:SILICON 0.75A 400P1V 04713 SR1358-9
ALALCR20 "1901=-0028 DIODE:SILICON 0.75A 400P1V 04713 SR1358-9 .
! AlALCR21 1901~0045 2 DIDDE:=SILICON 0.75A 100PIV . 04713  SR1358~7 ?
QLA LCR22 1901~0045 DIODE:SILICON 0.75A 100P1V 0Aa7i3 SR1358-7
A ALRL 0687~1041 3 R:FXD COMP 100K OHM 103 1/2W o112} EB 1041
AlALRZ 0687-1041 RzFXD COMP 100K OHM 10% 7724 01121 EB 1041
AlALR3 0760~0016 1 R2FXD MET OX 2700 OHM 2% 1MW 28480 - 071600016 '
AlALRS 07571-0060 3 RIFXD MET FLM 24.3K OHMN 37 L/24W° 28480 0157-0060
ALALVRL 1902-0597 1 DIODE BREAKDOMN256.2V 5% 1M 284 80 1902-0597
ALA2 00184~66509 BOARD ASSY:LV REGULATOR | 28480 001084-66509
* AlAZC1 0140~017% ) O C:FXD MICA 100 PF 2% 28480 0140-01 76 '
ALA2C2 0180~0269 1 CIFXD ELECY 1.0 UF +50-10% 150VDCW 56289 30D10SF 1508A2-DSM
ALAZC) 0180-0089 2 C3IFXD AL ELECT 10 UF +50-10% 150V0OCW 562489 300106F L1 350DD2~-DSM
ALA2CH 0160~0161 3 C:FXD MY 0.01 UF 10% 200VDCW ' 562089 192P10392-PT1S
ALA2CS 0180-0058 2 C2FXD AL ELECT 50 UF #75~103 25MDCW 56289 3005066025CC2~DSH
AlA2Ce6 01 70-0040 4 C:FXD MY 0.047 UF 10% 200VOCW 56209 192PAT392-PIS
AlA2CT 0180-0058 C:FXD AL ELECY 50 UF #75-10% 25YDCW 56289 3005066025C02-DSM.
ALA2CH 0180~-0089 C2FXD AL ELECT 10 UF #50-10% 150VDCW 56289 30D106F150002~DSM
ALAZ2CR1 1901~0040 31 DIODE=SILICON 30MA 30wV . : 07263 fDGlOBB
ALA2CR2 1901-0040 DIODESSILICON 30MA 30WV 07263 FDG10b8
ALA2CR3 1901-0026 5 DIODESSILICON 0-.75A 200P1V 04713 " SR1350—8
0 ALAZCR4 1901=0040 DIVDE:SILICON 3Q0MA 30uV 07263 FDGI008
ALA2CRS 190 1~0040 DIODE:S JLICON 30MA 30KV 01263 FDGLOBS
ALA2CR6 1901~0040 DIODE=SILICON 30MA 30WV 07263 FOG1088
ALA2CRY? 1901-0026 DIODE:SILICON QLT5A 200P1V 04713 SR1358-8
- ATAZE1 2110=0269 10 CLIP2FUSE 0.250" DIA. 91506 6008-32CN
ATA2E2 2110-0269 B CLIPIFUSE 0.250" DIA 91506 6008~32CN
A1A2E] 2110=0269 CLIPSFUSE: 0.250" DIA 921506 H»008~-32CN
ATAZE4 2110~0269 CLIP:FUSE 0-250' DIA 91506 5008-32CN
See introduction to this section for ordering information
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Model 184A/B Replaceable Parts

~Table 6-2. Replaceable Parts (Cont'd)‘

‘ ‘ ’ : — : Mfr | ' »
Reference |ip part Number| Oty o Descrintion . Mfr Part Number
- Designation | ‘ Code

ATA2ES 2110~0269 CLIP:FUSE 0.250" DIA 91506 6008~32CN

A1A2EG 2110-0269. . CLIP:FUSE 0.250" DIA 91506 6008-32CN -
A1A2E7 _2110~0269 o CLIP:FUSE 0.250" DIA 91506 6008-32CN

A1A2ES 21100269 CLIPIFUSE 0.250" DIA 91506 6008~32CN

A1A2F1 2110-0085 2 FUSE:0,375A 260V (NOT SUPPLIED WITH ATA2 - . & 76015 312375
- : . ORDER SEPARATELY) ‘

ATA2FZ 2110-0002 ‘ 2 FUSE:CARTRIDGE 2AMP 3AG INQT SUPPLIED 75016 312.002

: o WITH A1AZ ~ ORDER SEPARATELY)
ATA2F3 2110-0002 ' FUSE:CARTRIDGE 2AMP 3AG (NOT SUPPLIED 75016 312,002
WITH ATA2 -- ORDER SEPARATELY)
ATA2F4 2110-0065 - (PUSE:0,376A 260V (NOT ‘SUPPLIED WITH A1AZ - 75014 312,376
. ‘ \ +. ORDER SEPARATELY) ,

A1A2)3 1261-1633 . 1 ‘ CONNECTOR PC (1 X 15) 16 CONTACT 71786 252-16:30-310
ALA20) 1834~0234 2 TSHR:ST NPN 80131 2N3440

ALAZQ2 1854~007% - . 17 TSYR:ST NPNISELECTED FROM 2N3704) 28480 1854-00T1

ALA203 1854~0071 TSTR:S1 NPNISELECTED FROM 2N3704) 28480 1854~0071

ALAZON 1854~0071 YSTR:ST NPNISELSCTED FROM 2N3704) 28480 16%54~0071

ALA205 1854~0039 : 3 TSTRISE NPN 80131 2N30%3

ALA2Q6 18%54—-0071 TSTRZSE NPNISELECTED FROM 2N3704) 28480 18540071

ALA2Q7 1854~0071 FSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-0071

ALA208 1854~007) TSTR:S1 Npmsuecreo FRON 2N3704) 28480 1 854-0071

ALA2Q9 18%4-0049 TSTR:SI NPN 80131 2N3053

ALA2Q10 1854~009 1 TSTR:SI mmsﬂecreo FROM 2N3704) 28480 1854-0071 ‘
AlA20L1 1854~0071 TSTR:ST NPNUSELECTED FROM 2N3704) 28480 1854-0071 ‘
ALA2Q12 18%4=0071 " | TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854~0071 ‘
A1A2Q13 1854~0039 “¥STR1S1 NPN 80131 2N3053

ALA2014 1854=-0071 TSTR:SE NPNISELECTED FROM 2N3704) 20480 1 854-0071
ALA20Q15 18%4~0071 TYSTR3SI NPNISELECTED FROM 2N3704) 20480 1854-0071
ALA20Q16 1854~-007 TYSTR:S1 NPNUISELECTED FRUM 2N3704) 28480 1854-0071

ALA2RL 1. o1571-0713 1 RIFXD FLM 110 OHM (1 X 1/4W 20480 0757-071)3

ALA2R2 07%7-0281 5 RIFXD MET FLM 2.74K OHM 1% 1/8W 28480 0151-0281

ALAZR3 ‘ 0757=0465 5 RIFXD MET FLM 100K OHM 1% 1/6W . 28480 _0T57-0465

ALAZRS 0812~00%8 2 R:FXD WW 8.2 DHM 5% 2W 28480 0812-0058

ALAZRS 0757-0060 RFXD MET FLM 24.3K OHM 13 1/2W 28480 0737-0060

ALAZRG 0757-0060 , RIFXD MEYT FLM 24.3K OHM 1% 1/2W 28480 © 0I57-0060

ALAZRT 071%57~0435% , A R3FXD FLM 3920 GHM 13 1/8W 28480 07157-043%

ALA2RS 0137~0430 16 RIFXD MET FLM 5.11K OHM A% 1/08W 208440 07571-0438

ALAZRY 0757-0044 2 RSFXD MET FLM 33.2K OHM 13 1/2W 28480 0757-004%
ALA2RLO 0T37~043% R:FXD FLM 3920 OHM 1% 1/8w 28480 0757~ 0435 !
ALA2R11 2100~-1773 )} RIVAR Wh IK OHM 5% TYPE H 1w 28480 2100-1773 o
ALA2R12 0157=0767 5 R:FXD FLM 43.2K OHM 1% L/4W 28480 0757-0761
ALA2R1D 0811~1746 2 R3FXD MWW 0.36 OHM 53 2w 28480 0811~1746 '
ALAZR 1A VI57-07617 RZFXD FLM 43.2K OHM I3 1/4% 20480 01%1-0767 ] '
AJA2R1S 07970438 RIFXD MET FLM 5.11K OHM A% '1/8W 28460 Cc157-0438 - : -
ALA2RYS 0757-0747 RIFXD FLM 43.2K OHM 1% mw 28480 0157-0767 | i
ALA2RAT 0757=0431 4 RIFXD MET FLM 2.43K OHM 1% 178w 28480 0737-0431 !
ALA2RLS 07%97-0273 4 CR3FXD MET FLM 3.01K OHM' 1% 1/8W 28480 0757-0273 i
ALAZR19 0757~0283 8 RIFXD MET FLM 2.00K OHM 1% 1/8W 28480 07157-0283 ;
ARTA2R20 2100~1772 2 R1VAR WN 500 OHM 5% TYPE H IW 28480 2100-1772 |
AMA2ZR21 0737=0438 R:FXD MET FLM 5.11K OHM LX 1/8W 28480 0157-0438 .
ARA2R22 08111746 RIFXD WW (.36 OHM 58 2W 20480 0811-1746 oo
ALA2R23 0757-0769. 3 RIFXD FLN 511K OHM L% 1744 28480 0157~0769
ARAZR24 0757~0436 3 RIFXD MET FLMW 4.32K OHM L3 1/8M 28480 07151-0436
ARA2R2S 0757-0430 1 RIFXD MET FLH 2.21K OHM 1% 1/8W 28480 0757-0430
AAA2R26 01%71-0769 ‘ R:FXD FLN 51.1K UHM 1% 1/74W 20480 071%51-0769
AL2R27 0757-0281 . RIFXD MNET FLM 2.74K OHW 13 1/8W 20480 0751-0281
ALAZR28 Q7570428 2 RIFXD MET FLM 1.62K OHM 1% 1/8W 26439 0757-0428
ALA2R29 2100~1772 ‘ ‘RIVAR WW 500 OHM 58 TYPE H W 28480 2100-17172
ALA2R30 - 0797~0433 RIFXD FLM 3920 OHM 1% 1/78M 28480 0751-0435 .
ALAZRIN 07370367 ‘3’ RIFXD MET FLM 100K OHMW 1% 1/2W 28480 07157-0367
ALA2R32 07%7-0281 RIFXD MET FLM 2.74K OHN 1% 1/8W 28480 0157-0281
ALA2ZR33 0812~-0058 | RIFXD Wi B.2 OHM 5% 24 28480 0812-005%8
ALA2R3A 07157-0769 RIFXD FLM 51.1K OHM 1% 1/4W 20480 0757-0769 .
AlAZR3S : 07577148 2 RIFXD FLN 47.5K OHM 13 L1/4M 26480 071571-0768 '
ALA2R36 ! 079 (=004’ RIFXD METY FLMN 33.2K OMM AX 1/24 28480 Q1571-0044
ALAZR37 07157-0367 R3FXD MET FLN 100K OHM 1% 1/2W 208460 0157-0367
ALA2R3P 018 7=-0450 )| RIFXD MET FLM 22.1K OHM 1% 1/8W 28480 071%97-0830
ALA2R39 07%7~-0280 9 RYFXD MET FLM 1K OHM 13 L/0M 28480 07157-0280
ALAZRAD 2100~1774 1 REVAR WM ZK OHM 5% TYPE H 1IN 28480 2100~17174

H ARAZRAL 07%7~-0768 ’ RIFXD FLM $T.5K OHM 1% 1/4M 28480 01571-0768

ALA2RA2 ., 06875811 1 RIFXD CONP 560 OHN 10% L/72W 01121 EB 5611

ALA2TPY . “12%1~0206 s CONNECTOR:SOCKET 0.15 BDY DIA TEFLON 98291 SKT-400

ALA2IP2 12%1-0206 CONNECTOR:SOCKET 0.15 BOY DIA TEFLON 90291 SKT~400

ALA2TPI 1251-0206 CONNECTOR:SOCKET 0.15 BOY DIA TEFLON 98291 SKT-400

ALAZTPA 1253~0206 CONNECTOR:SOCKET 0.15 BOY DIA TEFLON 98291 SKV~400'

ALA2VR] 1902~3096 4 1 DIODE BREAKDOMN:S.23V 5% 400 MW 28480 1902-3096
ALA2VR2 1902-0787 1 DIODE:Y.C. REFERENCE LIN938 ' 04713 1N934

A2 00184-66515 BOARD ASSY:NODE SWITCH 28480 00 184-665 16

a2C1 01600168 2 CIFXD MY 0.1 UF 10% 200VDCW 56289 192P10492-P15
A2C2 0160-3443 C:FXD CER 0.1 UF 1B0-20% 60 VDCW 72082 H131-060-651- 1047
A2C3 01800308 CFXD FLECT 4.7 UF 20% 10 VDCW BELBD 150D475X0010A2 DYS
A2CA 01603443 C:FXD CER 0.1 UF +80-20% 50 VDCW 12082 B131 060-661 1042
A2CH 0180-2210 C:FXD ELECT 2 UF 150-10% 150 VDCW 20480 0180-2210

A2CRL 1501~0418 1 DIODE:ST 3A SO0PRRV 08713 SR1846~12

AZCR2 1901-0028 DIODE:SHLICON 0.75A 400 PIV 0413 - 50 1368-0

A2CR3 1901.0028 OIODE:SILICON 0.75A 400 PIV 04713 SR 13689

A231 1251-3072 1 CONNECTORZR & Py 12 MALE c(mucrs 21264 oq-eso—uzuuaa—xzu
A201 1854.021% TSTR:SH NPN 8013 IN3H0

A2Q2 1864-0216 TSTR:SI NPN B0131 23004

A2013 1854.0232 TSTR:SI NPN [SELECTED FROM 2N3440) 20480 1864 0232

A2Q4 18630336 TSTR:SI PNP LYAK] SPGGTRY

A2R1 0684~1021 3 RIFXD COMP 1000 OHM 10X 1/4W 03121 cB 1021

A2R2 0684~102} R2FXD COMP 3000 OMM 103 174l 01121 ch 1021

See introductioa to this section for g)l'(’l(&tilxg information




Replaceable Parts A S : Model 184A/B

Co Table 642, Repiaceable Parts (Cont’d)

r . v . . Mfr " . . ”
Reference 1pp part Number| Qty Description Mfr Part Number
Desugnatlon | ' ‘ Code |
,»2&3 , 06842221 1 RIFXD CUNP 2200 OHM 103 174w 01121 ca 2221
A2R4 06842731 R:FXD COMP 27K OHM 10% 1/4W 01121 CB 2731
A2RE 0684-4741 R:FXD COMP 470K OHM 10% 1/4W 01121 cB 4741
A2R6 0684-5631 A:FXD COMP 56K OHM 10% 1/4W 0121 CB 5631
A2RT ' 0684-3041 R:FXD COMP 380K OHM 10% 1/4W 01121 CB 3941
A2R8 0£84-3941 R:EXD COMP 300K QOHM 10% 1/4W 01121 C8 3941
A2R9 0684.5631 R:EXD COMP BGK OHM 10% 1/4W nren CB 5631
AZR10 06B4-1541 . R:FXD COMP 160K OHM 10% 1/4W 01121 CB 1541
“AZR11 0684-2231 ™. . R:FXD COMP 22K OHM 10% 1/4W 01121 CH 2231
"A2S1 00184-21901 1 SWITCH:PUSHBUTYON 5 STATION 28480 (Lu184-21801
[ a3 0018466610 BDARD ASSY:HV: OSCILLATOR 208480 ) 00184.66610
1 a3l 01 80-0097 1 C:FXD TANT. &7 UF 10% 35V0CW 56289 . 150D476X903552-0YS -
A3C2 0170-0040 C:FXD NY 0,047 UF 103 200VDCW 56289 192941392—015
A3C3 0180-1731 1 C:FXD ELECT 4.7 UF 102 50VDCW 56289 nsaoawsxvosoaz DYS
A3C4 0180-1731 2 C:FXD ELECT 4.7 UF 10% 50VDEW 56289 1600475X0050B2-DYS
A3CS 0160~3443 8 C:FXD CER 0.l UF #80-20% 50VDCW 72982 8131-050-651-1042
ABCRL 1901-0040 DIODE:S ILICON 30MA 30WV 07263 FOG1088
A3CR2 1901-0049 DIODE:SILICON 760 MA 50WV 04213 SR1358.8
AICR3 1901-0040 DIODE:=S ILICON 30MA 30WV 071263 FDG10A8
A3CR4 1901~0050 1 DIODEzST 200 MA AT 1V 07263 FDA 5308
A3CR5 1901-C040 : DIUDE:S ILICON 30MA 30WV 01263 FOGL088
A3ICRG 1901-0040 DIODE:SILICON 30MA 30WY 07263 FDGL0BO
~ A3CRY 1901 0040 , DIONE:SILICON 30MA 30WY 07263 FOG 1088
AL 21100269 ' CLIP:FUSE 0,25 DIA 91506 GOOB 320N
AJE2 0360- 1663 24 TERMINAL PIN:zSQUARE’ 28480 03601663
A3J1 1251~3165 2 CONNECTOR:R & P, 5 MALE POST CONTACY 27204 09-56-10511A-2183-5A
A302 1251-3165 CONNECTO.':R & P, 5 MALE POST CONTACT 27264 oo-so—xosch—zxa)~5A
AL L 0100-2268 k| COILFXD 220 UH 10% 82142 09:1316-4K
N2 9100~2268 2. COIL:FXD 22.0 UH 10% 82142 09-1316-4K
A1 1854-0215 27 TSTR:S1 NPN 80131 2N3904
A307 1854~0215 TISTR:SI NPN 80131 2N3904
A3R L 0757-0435% _ RIFXD FLM 3920 OHM L% 1/8W 28480 0757-0435
ABR2 07570447 1 RiEXD MET FLM 16.2K OHM 1% 1/8W 20680 07570847
A3R3 0757-0452 1 R2FXD MET FLM 27.5K OHM 1% 1/8W , 28480 07571-0452
A3R4 07570453 2 RIFXD MET FLM 30.1K OHM 1% 1/8W ' 26480 0757-0453
AIRS 0757-0283 RzFXD. MET FLM 2.00K OHM 12 1/0W 28480 " 0T57-0283
A3X0L 1251-3027 3 CONNECTOR:R & P 3 FEMALE CONTACT J 272¢4 09-52-3032
AIXQ2 1251~-3027 CONNECTYOR:R & P 3 FENALE CONTACY 27264 09-52-3032
A3%X03 . 1251=3027 CONNECTORZR & P 3 FEMALE CONTACT 27264 09-52-3032
Ao 00 184-66504 BOARD ASSY:HV REGCTIFIER 26480 001BA-66504
A4C1 . 0160=-4024 Py C2FXD 0.1 UF 4K VDCW 28480 0160-4024
AACRY’ 1901-0341 2 DIODE:ST 7000 PIV SOMA Y 28480 1901-0341
ASCR2 1901-0341. DEODE:SE 7000 PIV SOMA 28480 19010341
MNP 1400~0845 2 CLAMP :COMPUONENT , 0.500" LG 00000 08D
A4MP2 5040-0402 1 MOUNT 2 TRANSFORMER 28480 40400402
AAMPI 5040~0430 1 MOUNT T RANS FORMER 28480 5040~0430
AR 1 0757-0449 4 RIFXD FLM 20) OHM 1X 1/8W 28480  0757-0449
AGTL 00180-60801 1 TRANSFORMER ASSY:HV 28480 . 00280-6080)
as 00180~-61904 SWITCH ASSY:zDISPLAY 28480 001680~-61904
As5C1 0160-~0168 C:FXD MY 0.1 UF 103 200VDCM 56289 192P 2 wA92-PTS
ASL1Y . 9140~0179 COIL/CHOKE 22.0 UH 10% 28480 9140-0179
ASR A PARY OF S1
As5S1 3100-2543 1 SHITLH: ROTARY 2 POSIIIUN 26480 3100~2543
551 {INCLUDES R1) '
A6 00184-66520 BDARD ASSY:GATE 28480 0018466520
A6C1 0160-3443 C:FXD CER 0.1 UF +80-20% 50VOCW 72982 8131-050~-651-1042
ASC2 0160~-3451 6 C2EXD CER 0.01 UF +80-20% 100VDCW 56289 C023B101F1.03252%-CDH
A6L3 0121-0168 2 C:VAK TEFLON D.25~1.50 PF $0OOVODCW 28480 0121-0168
A6C4 0121-0168 C:VAR TEFLON 0.25-1.50 PF 600VDCW 28480 0121~0168
ASC5 0160~2248 1 C:FXD CER 4.3 PF 500VDLN 28400 0160-22480
A6CH . 01603443 C2FXD CER 0.1 UF +80~20% 50VDCW 72982 8131-050-651~1042
AGCT 0160~-0162 9 C2FXD MY 0.022 UF 10% 200V0CW 56289 192P22392~P1S
A6CH 0160~0303 | C:FXD MYLAR .15 UF 103 200VDCW 28400 0160~-0303
ABCH 0160-2403 2 C:EXD CER 1500 PF 20% BK VDCW FACTORY SELECTED 72082 828025 XHRO-162M
AGCH 01600151 ' 1 C:FXD CER 4700 PF +80--20% 4K vmcw FACTORY - 28480 0160-0151
: SELECTED
AsCl0 0160-2197 1 CIFRD MICA A0 PF 5% 72136 RDM13C100J3C
A6CLL 01602198 1 C:EXD MICA 20 PF 8% 72136 AOM15C20043C
26C12 0180-1746 k) CIFXD ELECT 15 UF 10% 20VDCW 28480 0180~1746
A6C 13 01 80~0098 1 C:FXD ELECT 100 UF 20% 20VOCW 56289 150D107%002052-DYS
_AbCLA 0180-1746 CaFAD ELECT 15 UF 10% 20V0CW 28480 0180-1746
ABC15 0180-1746 C:FXD ELECT 1% UF 103 20V0CW 28480 01801746
A6C16 0160~0162 CIFXD MY 0.022 UF 10% 200VDCW 9628% 192P22392-P1$
AGC L7 0160-0161 C:FXD MY 0.01 UF 10% 200VDCW %6289 192P10392-P15
A&C{B °i°8"253l SFXD MY 0.01 UF 103 200VDCM 56289 192P10392-PTS
aoul9 0160-4024 tFXD 0wl UF 4K VDCW 29480 V160~4024
ALC 20 0160-2403 1, CzEXD CEN 1500 PF 208 5K VDCW 72982 828-025~X5R0~152M
A6C 21 0160~0163 A CIFXD MY 0.033 UF 103 200V0CW 56289 192P33392-PTS
AC22 0160~3451 ' C:FXD CER 0.01 UF +80-20% 100VDCW 56289 CO2IBLO0AFLO3LS2%~CDH
A6C?3 (180-3461 C:FXD CER 0,01 UF +§0 - 20% 10uvVDCW 56280 CO23B101F 103252b-CDH
AGC24 0160-5443 C: FXD CER 0,1 UF +80--20% 50VDCW 56280 8131 UbL-661. 1042
ABC25 0160-2068 , C: FXD CER 1000 PF +100-0% 800VDLW COB7K102E 1022619
ABC20 0160 3461 : CIEXD CER .01 UF 1H0-200% 10UV DCW 28480 0160 3461
ABC27 v NOT USED .
ABC28 0160-3453 e C-FXD.HBUFOHU»HW%IOUVDCW : PBABO 0160-3963
AGC29 0150-0012 PR COEXD 0TUE 20% T000VDCW HGRBY CO23A 1025 103MS 30
ABLRL 1901-0040 *'nnuoc:sxtlcnn 30MA 30MV vi263 FuG10088
B6CR2 1901-0040 | DIOBESS ILAGON 30MA 30WV 07263 FOG1088
ABCRS 1901~0040 ‘BIODE :SILICON: 30MA 30WV 07263 FDG1088
AGLCR4S 1901~0%3% ,uinor HYBRYD MOT CARRIER 28480 1901~0535
A6CRS 1901~0535 ‘DIODE sHYBRED HUT CARRIER. 28480 19010535
AGCRO 1901~0040 DIUDE:S ILLCON -30MA 30NV.. 01263 FOGloua
See introduction to this secetion for ordering information
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BRI T ~ Table 6-2. Replaceable Parts {Cont'd)

\ , "vl i : . y ! . . " ’ : ' 'n - N e ‘ Mfr “ , '
b | Reference 'fipp.e Number| Qty Description e Mfr Part Number
#7 .| Designation | R I | | ode | '
g | ae€n? - ] 1901-0029 2 OIODESSILICON 600 PIV - 20480 1901-0029
SR T 1 1901-0029 o ~ DICDESSILICON 800 PIV ' 28480 1901-0029
PR 7 ™7 | N ‘ 1901-0040 " DIODEISILICON 30MA 30WV ‘ ~ 07243 . FOB1088

S 1 T . o NOT USED , e ,

AsCR1Y 1901=-0040 DICDEsS ILICON 30MA 30NV ; © 07263 .. FDGL08S
. ACRL2 11901-0378 "| DIODE: SILICON 35V . ' 28480 1901.0376
‘ . | ABCR13 1901.0376 " DIODE: SILICON 38V 28480 1901-0376
‘ABCR14 1801-0040 "| DIODE: SWITCHING; 50MA 30V MAX " . 28480 1801.0040
7| ABCR15 , 1804-0040 DIODE: SWITCHING; 50MA 30V MAX . 28480 19017-0040
. ]1'A8CR18 . 1901:0040 ‘ DIODE: SWITCHING; 50MA 30V MAX 1 28480 - 1901-0040 |,
I BTV 0360-1633 7 TEARINALIPIN (COA 260) T ' 00000 oBD ‘ ,
N B T % ) O " 12%1=3243 ~ .2 | CONNECTURIPC 15 MALE CONTACT . 27204 09~64~1131L(A2402~15A
e 1291-3243 . g .CONNECTORIPGC 15 MALE CONTACT 21264 09-64-11511A2402~15A
A ASLY s100~1611 . i COILIFXD 0.22 UN 208 28480 " 9100-1611 ‘
| Aewpr” : 1400~0843 , CLANP ICONPONENT s 0.900" LG ' | oo000 | ono
AMP2 ' 1209-0063 S HEAT STMK1SEMICONBUGTOR ' 05820 224~CO
- A6Q1 10%4~0213 : ‘ TSTRISI NPN ‘ 80131 2M3904
AR 183~0036 TSTR2SI PNP ‘ : a0131 2N3906
| 46@3 . T 1694=0213 TSTR2SE NPN o ' 8013} 2N3904
ABQ4 1854.0216 TSTR:SI NPN L 80131 . 243004
‘ AeQS . 18530203 1 TSTR3SI PNP : 28480 1853-0203
] ae0e _ 19395=0232 i 1 TSTR:SI PNP . 20480 18%3-0232
| AeQY . 1050271 1 TSTRISI NPN 20480 “18%4~0271
‘ AsQs : ' 109-0049 ‘ -2 TSTRISE PNP _ 20480 1853-0049
AsD9 s 1050009 | TSTRIS1 PNP 28480 18530049
! s
Asqr0 ‘ 1880-0219 TSTR2ST NPN so131 L~ 2N39ce
A6011 ! ' '/'/ '
thru : . NOT USED s
] AsQI7 , . ' . | , o
) Aelle 18940254 TSTRaST NPN ' 80131 2N3440
,AOLS . 1893-0036 TSTR1S] PNP ' 4 ' 80131 283906
Mot 18%4=0213 TSTRISI NPN ‘ 8013) 2N3904
-ASORY 10%4-0213 TSTR3SE NPN : , 80131 2N3904
AsQ20 : - 10%4=0071 TSTRIST NPNISELECTED FROM 2N3TOA) L 28480 18540071
ASQLY | r8%e=00m TSTR2SE NPNISELECTED BROM 2N3T704) 28480 1854~0071
| AeQ20 ] re%3-003e ‘ TSTRIS! PNP ‘ C ‘ 80131 2N3906
AsQ2y 1854-0338 B £ 'Y TSTRSSI NPN 28480 1854~-0358
ss022 18%4=0213 TSTRISI NPN 80133 2N3904
A6Q23 L 18530036 TSTR3S1 PNP 80131 2N3906
ABQ24 o 1863-0080 TSTR: S| PNP 28480 18530080
AgQ2b - 1853-0080 TSTR: SI PNP 28480 1,63-0080
| AeQ26. ;. 18640368 - TSTH: S| PNP 28480 - 1454-0358
‘| AsRY 0757-0444 1 RIFXD MET FLN 12.1K OHM 1Z 1/8W ‘ 28480 07570444
‘AWR2 - 1 071357-0437 | RIFXD MET FLN 4750 OHM 1S 1/8M . 28480 07570437
ABR3 o 0737-0407 5 R1FXD MET FLN 200 OWN 1% 1/84 28480 0737-0407
‘| Aine. » 0757=0407 RIFXD MEV FLN 200 OHM 1% 1/8W ' 28480 073704607
.| AeRS 0757-0401 9 RAFXD MET FLW 100 OMM 18 1/8W 28480 0757-0601
| AsRe ' ' 0737-0770 1 RIFXD FLN 56.2K OHM 1% 1748 28480 0757-0770
: - AGRY .| 07%7-0280 RIFXD MET FLM LK OMN 18 A/78W. 20480 0737-0280
AGRS - ‘ © 079T=0416 3 RIPND MET FLN 511 ONM 13 A/8N 204000 0737-0416
_MRY, : 0737-0429 1 RIFND MET FLM 1.82K ONM 1S )/0M ' ", 20480 07570429
“AGR10 ‘ CI57T-0442 .16 RIFXD MEY FLM 10.0K OWR 18 V/8M 20480 07570442
AeR11 ; 07570290 2. RIEXD NEF FLN 6.19% OHN 18 1/8¢ 20480 0757-0290
ABR12 © O75T~0M42 . , RIFXD MET FLN 10.0K ONM 1% 1/8M 28480 0757-0442
AeTl13 Q757~0433 . 1 R2FXD MET FLM 3.32K OHM 1% 1/8W 28480 0757-0433
ABR14 : 0767.0483 = . R: FXD MET FLM 825K OHM 1% 1/8W 28480 0767.0483
AGR1S | orsro280 ' RIFXD MET FLM 1K OHM 18 1/8M , 20480 0757-0280
ARG 0757~0190 . 1 RIFXD MET FLM 20K OHM A% L/24 28480 0757-0190 Y
‘ AGR17 0767-0850 1} | R: FXD' MET FLM 3.92K OHM 1.0% 1/2W - 28480 0767-0860 .
K ASR 1S S 0757-0438 RIFXD MET FLM S.11K OHM 1% 1/8W 28430 0757-0438
! -ABRL9 0137-0679 1 A R:FXAD MET FLM 392K OHM A% 1/8W \ 20400 07570479
"AOR20 0737-0273 - RIFXD MET -FLM 3.01K OHM 1% 1/8W 28480 0737-0273
. AGR21 07371=0273 RIFXD MET FLM 3.01K ONM 1% i/8W 20480 07570273
ABR22 orsi-oare RIFXD MET FLM 511 OHM 13 148N : 20480 0737-0416
t . AGR2D " 0687~1011 ! | RIFXD COMP MO0 OHM 108 L/2W 01121 E8 1011
_AoR24 0687-1041 RIFXD COMWP 100K OHM 10K 1/2W "' ona EB 1041
(AGR23 08872231 1 RIFXD CONP 22K OWM 108 1/2W on12a Es 2231
ASR28 | 0698-6367 1 R:FXD FLM 22 MEGOHM 5% 1-1/2W 20480 0698-6757 ’
' ) { ' .
- MOR27 g ' 'NOT USED o
‘ AGR28 , . OASA=1011 3 RIFXD CONP L00 OHM 10X 1/4W . c1121 8 1011
AGR29 ; © 019T=0442 KaPXD NEY FLM 10.0K OHM 1% A/8N 28400 0757-0442
) ASR30 ) orsm0274 N RIFED MET FLM 1.21K OMNA 18 1/8M 20000 07970274
ABR32 U 018T=040% ' RIFND NET FLW 100X OMN 1S A/8M 20480 0737~0465
] aem33 Q157=-8419 - 1 REPRD MET FLM 681 OMN 1% L/8W \ 28480 0757-0419
- MRS : : 0157=0416 : RPXD NEV PLN 311 0N 1% 1/8W , 28480 0757-0416
_AGRDS . ‘O19T=0438 RIPXD NEY FLN S.11K OMN 1% 1/BM C 20480 0737-0438
i A 07970200 - RIFXD NEY FLN 1K ONM 1% 178N 20000 © 0757-0200
fithru - ) ' ’ ’
hoRas . | 1 NOTUSED , {
1 1
! 1

v

See“introduction to this section for oi‘dering. information




/’«" “,‘R‘ejélac_:eafble Parts

\4‘
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Model 184A/8,

| Mfr

1 ' = ) . "
Reference HP Part Number| Qty Description Code | Mfr Part Number
De;sgnatlon s T R ode R
‘ nms - 0698=3158 ) RIFXD MET FLM 23.7K OMM 13 1/8W 20400 _'0698-3158
uau 0757-0465 .| miEXD MET_FLW 100% ONW 1% 178N 20080 0757-0063
ABRGT ©757.:0458 2 RZFXD MET FLM S1.20 OMM 1S L/8M 20080 0757-0458
ASRAS 4 CI57= 0442 : RIFAD MET FLN 100K OWM L% V/8W 20480 0137-0802
R4 0757-0283 "RIFXD MET FLN 2.00K OMM 1% 1/8W 28400 . 07%7-0283 =
AGRSO 0757-0346 3 ] RIFXD MET FLM.10 ONM 1S /1/8M 20000 0757-0346
N ' . R , : : ' .
AR5 ; 0757446 1 RIFXD MET FLN 10 DN 18 1708 ‘20480 0797-0346
AGRS2 L ,0757=0346 : "/ RIFXD MET FLM 10 OMM 1% 1/8M . 20086 07%7-0346
‘A6R%3 Coo - 075 7=0401 ,; © RSFXD MET FLM 100 OMR 18 1/0W 20480 0737-0401
AGRS4 2100-263%0 | © RIVAR FLM 200K ONW 108 LIN 1/24 28400 © 2100-2650 o
AGRSS ¥ ploo»zo?oo , |/ mavar Fim 200K nmo 108 LIN 1/20 20475 210020530
AGR36 Y 2100~1618 SO REVAR FLW | MEGOMW 208 LIN W20 28480 2100-1618
B6RS7 07570442 S RIFXD MET FLM 10.0K CHN 1% 1/8W 28480 0727-0442
ABR58 - 0757-0276 Cr SFXD MET FLM 61.9 OHM 13 4/8W 28480 07137-0276
A6R59 0698~6612 b RIFXD MET FLM 2K OHM 0.,1% 1/8W 28480 0698-6612
AOR60 0698-5421 Wt 1 RSFXD MET FLM 1,.82K OHM Q.13 1/2W 28480 0698~95421
AbRS ; .| 01%7=0431 : RIFXD MET FLM 2.43K OHA 1% 1/8W 28480 0757-0431
 AGRO2 : . 0757=-0438 ‘ RIEXD NET FLM 3.11K OMNM 18 1AM . - 28480 07370438
ASRG) 0737-0441 2 RIFAD MET FLN 68.1K OHA 1% 178 206080 0757-0661
ARGS . 07570461 RIFXD MET FLM 68.1K OHN 1% L/8W 20480 OVST-008L
AbRéS .| 0137-0438 . RIFXD NEY FLN 5.11K ONM- 1S 1/8W 28480 07597-0430
PPEYPO Al c89u-8220 § © R: FXD FLM 16 MEGOHM 1% 3w’ 28480 0698-8220
AGRST "7 068T=1031 . ¥ RIFXD COMP 10K ONM K0S 1/2% 021 ES 1031
A6R6S 0698-5363 1 RIFXD FLM 8.2% NEGONM 5L 1 28400 0698-56353
A6R&9 0698:6580 1 RIFXD FLM 16.25 NEGONW 5% 1IN 28480 0608-6680
"AGRT0 0757-0Al7 1 RIFAD MET FLN 5462 OHM 1% 1/84 28480 0757-0M1 7,
AGRTL 0698-3553 | RIFXD FLN 2.49 MEGOMM 13 1/2W 28480 0698-3553
ASRT2 0737-GA38 X3FXD MET FLM S5.11K OHM 18 /88 20480 | 0737-0438
AGRT3 0757=0442 RIFXD MET FLM 10.0K OHM 13 1/8° 20430 | 071370442
A6R T4 0737-0283 RIFXD ‘MET FAM 2.00K OHM 1% 1/8M 28400 0737~0283
AGRTS 0757-0280 y RIFXD MET FLM AKX OHM 1% 1/8W 20480 07570280
A6RTG 2157-0401 RIFXD MET FLM 100 OHM 1% L/0M . 20480 0757~0401
A6RT7 0684~5631 | R3FXD COMP 36K OHM 10% 1/4M 01121 Ch 563)
A6RT8 0757-0449 RIFXD FLM 20K OHM L% 1/8M 208480 0757-0449
AGRY9 0757-0488 2 RIFXD, MET FLM 909K OHM 1% 1/8W 28480 07570488
A6R80O G757-0488 ‘ RIFXD MET FLN 909K OHM 1% 1/8M 28480 . 0757-0488
A6RB1 0757+0438 R3FX0' MET FLM 5.11K OHM 13 1/8W 28480 0757~0438
ABRB2 0684-2231 R: FXD'COMP 22K OHM 10% 1/4W 0112}/ CB'2231
ABRB) 0684~1531 14 RzFXD COMP 15K OHM 103 1/4M . L 0112L: cs 4531
ASRSs '0767.0465 : A:FXDMET FLM 100K OHM 1% 1/8W " 28480, 076> 0« )b
ASRSS | 0757-0440 N RIFXD WET FLN 62.9K OHM 1% 1/8w- 28400 o157~
Ashee | 2100=2031 oy RIVAR SOK OMR 108 LIN 1420 20000 21»-:.1911
ABRB7 ! 08684.2221 o H: FXD COMP 2200 OHM 10% 1/4W 021 S CRUI
ABR88 | uba-ga3y , . M FXD COMF 33K OHM 10% 1/4W vren CB 3331
ABRBH 0687-1001 . R:FXD COMP 10 OHM 10% 1/2W ' 01121 EB 1001
ABRB0 o 0767-0350 . ) H:FXD MET FLM 808K OHM 1% 1/4W (FACTORY SELECTED) 30083 MF§21/4-T0.9080-F
ABROT ' o . 0757.0340 , R: FXD TUBULAR 10K OHM 1% 1/4W 24548 CH- ¥4 TO 1002.F
ABRO2 o 0684.1011 | 1 R: FXD CC 100 OHM 10% 1/4W 01121 CBI071
ABR93 0767.0760 . - ‘| R:FXD TUHULAR 20K OHM 1% 1/4W 24546 C5-1/4.T0-2002-F
ABRS4 21002031 ¢ R: VAR TRMR 60K OHM 10% 28480 2100-2031
ABRYE 0767-0466 R: FXD TUBULAR 43,2K OHM 1% 1/8W 24646 C4-1/8T0-4322F,
ABR9B 0757-0446 . R: FXD TUBULAR 16K OHM 1% 1/8W 24646 CA1/BTOBOF,
‘AB6RO7 0757-0443 R: FXD TUBULAR 11K OHM 1% 1/8W 24546 Ca-1{B.TO-1102.F.
ABROB 2100-2031 R: VAR TRMR 60K OHM 10% 28480 2100-2031
ABRBY 0767-0456 R: FXD TUBULAR 43,2K OHM 1% 1/8W 24646 C4-1/8°TO-4322F.
ABR100 0767-0280 R: FXD TUBULAR 1K OHM 1% 1/8W 24146 C4-1/8.TO 1001-F
ABR101 0767-04356 R: FXD:TUBULAR 3.22K CHM 1% 1/8W 24646 C4.1/8-TQ-3021-F,
ABR102 07570438 R: FXD TUBULAR 5.11K OHM 1% 1/8W 24546 CA-1/B8TOBITIF
ABR103 0757:0416 R: FXD TUBULAR 511 OHM 1% 1/8W . 24646 €41/ TOBIRF
ABR104 0767-0449 R: FXD TUBULAR 20K OHM 1% 1/8W - 24546 CA-1/8:TO-2002-F
ABR106 0757-0458 R: FXD TUBULAR 571K OHM 1% 1/8W 24546 C4-1/8.TO-B112F
AGR108 ' 0767-0482 R: FXD TUBULAR 511K OHM 1% 1/8W 28480 0767-0482
A6TPL o 1231~0206 CONNECTOR :SOCKET 0.1% BOY DIA VEFLON 98291 - 5K¥-400
AsUL 1821-0002 A TRANSISTOR ARRAYZSI NPN 02735 CA30AS
A6VR1 - 1902=0064 1 DIODE. BREANLGHNG 745V 28480 1902-0064
::mg ) 5?:0%1%33 X DICUE BREAKDOWN:43.3V 3% 284080 1902-0038
2140001 ) A 08306 : .
ABVRS . . 2140.0018 LAMP: GLOW 1.0 MILLIAMP 0.1W 08806 :::g:zgggg
. ABVRB “ © 2140.0018 . LAMP: GLOW IMA 0.1W 108806 ADA.CINE 2E11
ASXUL " 1200=0441 6 SOCKETZIC 14 PIN MINIATURE 28400 1200~0041
AT 0018466617 BOARD ASSYZHORIZONTAL ANPLIFIER 20000 00184-66617
AT7C1 .0121~0059 1 C:VAR CER 2-8 PF 300VDC# 28480 0121-00%9
ATC2 0160-22%0 | C2FXD CER 5.1 PF 500VDCW 12982 301-000~COHD-5 19E
ATC3 0121-010% 1 C:VAR.CER 9-35 PF NPO 28480 0121-010%
ATCA 0140-0193 1 C:FXD MICA 82 PF 6% 300VDCW 72136 DM15EB20M0300WV 1CR
ATCS 0160~0162 , CSFXD MY 0.022 UF 10% 200VOCW 96289 192P22392-PTS
ATCe 0160-0162 C3FXD AY 0.022 UF 10% 200VDCW 56289 192P 22392-PTS
ATC7 0132-0007 ¥ CIVAR POLY 0.7 TO 3.0 PF 350VDCW 72982 535~033-4R
ATC8 0140-0162 CiFXD NY 0.022 UF 108 200vocH 56289 192P22392-PTS
. ATC9 0170-0040 C3FXD MY 0.047 UF xo: 200VDCH 36289 192PAT392~PTS
ATC10 01 32-0007 CIVAR POLY 0.7 TO 3.0 PF 350VDCM 72982 $3%5-033-4R"
A7CI 0160-223% i | CaFxXD CER 0.75 PF 3500VDCW 72982 301~000~CORO-738C
ATC12 01 80-0197 b CIFRD ELECT 2.2 UF 10% 20VDCW 56289 130D225%9020A2-DYS
ATC13, 0180=0197 C3FXD ELECT 2.2 UF 10% 20VDCW ' %6289 - 1500225X9020A2~DYS
\ See introduction to this section for ordering information
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Model184A/B o o g L S | | | | ‘Replaceable Parts

o | o Table 6-2. Rep!aceable Parts (Cont’d) \

W . i

( ; . : N 1 o . e Mfr

Reference ' |11p part Number| Qty ' Description Code | Mir Part Number
- Designation | R ‘ , . i | _ “Code c

. ) . :

LATCA4 ‘ ’ ' o NOT USED : . » .

ATCAS ' 0170=0040 - CIFXD MY 0.047 UF 108 200VDCH ' 56269 192P47382-PTS

ATC16 0160-0162 ‘ CIFXD MY 0.022 UF 10% 200VOCW 56289 192P22392-P1S .

ATC17 ~ 0132=-0007 ' _ CIVAR POLY 0.7 YO 3.0 PF 350VDCW 712902 $35-033-4R '

ATC18 : . 0L60=-0162 ; CIFXD MY 0.022 UF 10% 200VDCH o 56289 192P22392-7 1S

ATC19 " 0160~0162 C3FXD MY 0.022 UF 108 200VDCW ' 56289 192P223<2-PI1S

ATC20 0180-0197 '] . C3FXD ELECT 2.2 UF 108 20VDCMW : 562089 1500225%9020A2-DYS |
ATC21 ‘ ' 0180=0197 ' ‘CIFXD ELECT 2.2 UF 10% 20VOCW 56289 1500225%9020A2~-DYS
ATC22 : 0160~0162 : . C3FXD MY 0.022 UF 10% 200VDCW 56289 192P22392-PTs

ATC23 o 0160~3443 ‘ CIFXD CER 0.1 UF #80-20% SOVOCW ' 72982 8131-050~651~1042
ATC24 0160-3443 : C3FXD GER 0.1 UF +80-20% 50VDCW 72982 8131-050-651~1062
A7C26 . 0160-3451 « C:FXD CER 0.01 UF +80 —20% 100VDCW 66280 €0238101F1032525-CDH
A7Cn1 , 1901-0040 DIDDE:SILICON 30MA 30WV , 07263 FDG1088

ATCR2 1901-0040 DIODE:S ILICON . 30MA 30wV 07263 | FDG10BS

ATCRS ' 1901-0040 1 DIODE:SILICON 30MA 30wV 07263 FDG1088

ATCRS ‘1 1901-0040 : DIODE:SILICON 30MA 30WV . 07263 FDG1088

AJCRS . 1901-0040 DIODE:SILICON 30MA 30wV 07263 FDG1088 : .
ATCRe ‘ 1901-0840 © DIODESS ILICON 30MA 30WV - 01263 FOGLOBS o
ATCRY 1 1901-0040 DIGDEsSILICON 30MA 30MY 07263 FOG1088 o
ATCRS - 1901-0040 DIODE:SILICON 30MA 30WV 07263 -FDG1088
ATCRY - 1801-0040 DIODE:SILICON 30MA 30WV t 07263 . FDG1088

AXKCR10 1901-0040 DIODE:S ILICON 30MA 308V 07263 FDG1 088

ATER 0360-1653 | TERMINAL PINISQUARE ‘ 28420 0360-1663

AL ' 1251-3071 1 CONNECTORIR & P,8 MALE CONTACYS 27264 09-56~-1081{2183-8A) ‘
A132 1291=3164 ‘ 4 CONNECTORIR & Py 4 MALE CONTACT \ 27264 09-56~10411A2183-4A)
ATSD 1291-3184 ~ . COMNECTORIR & P, 4 WALE CONTACT 27264 09~36-10411A2183-4A) .
ATIA 1291~31684 CONNECTORIR & P, 4 MALE CONTACT 27204 09-56—1041(A2182-4A)
4743 1251=3164 : CONNECTORIR & P, 4 MALE COUNTACT . 27264 09-58~-1041(A2183~4A)
ATK ) 0490~0929 3 RELAYSREED 0.5 A 500 OHM COIL 15636 RA30271121 :
AT 9140-0179 COIL/CHOKE 22.0 UM lOX 28480 9140~0175 '
Mma 9140~0179 : . COBL/CHOKE 22.0 UM tO% ‘ 2080 9540-0179

ATLD 9170=-0029 1 CORESFERRITE BEAD : 02114 56-590-65A2/4A ‘
A7L4 S ' 9100.2266 1 COIL:FXD RF CHOKE 10 UH 10% 24228 10/102 ‘ \
ATeP) 12090063 ) HEAT SINK3SEMICONDUCTOR 05820 224-C8

ATNP2 1205-0063 HEAT S INKISENICONDUCTOR .0%820 224-CB

ATQ) 19650081 1 | TSTRiSI FET 30V 01295 2NG246

AT02 1854~0215 TSTRISI NPN ; 80131 2N3904

a703 ; 18%0-0158 1 TSTRIGE PNP ‘ 8013} 2N2635

ATQS 18540019 3 TSTR3SI NPN . . 28480 1854~0019

ATO% ‘ 1854=0071 VTSTR3S1 NPNASELECTED. FROM 2N3704) " 20480 1854~0071

AT04 \ " 1854~0019 TSTA3SE NPN 28480 168%4-0019

ATQT 1854-0019 TSTRISI NPN 28480 1854-0019

AT08 1853-0009 2 TSTR2S1 PNP : 28480 1853~0009 .

ATO® ‘ , 1854-0419 2 TSTRzSI NPM ‘ , 04713 55657

ATO010 . 1853~0038 2 TSTR3SL PNP 28480 1853-0030

ATQAA ' 1853-0009 TSTR1SI PNP - 1 28480 1853-0009

ATQA2 1854=0419 TSTRISE NPN ' 04713 55657

ATQLD 18530028 TSTR1S1 PNP o 28480 1853-0038

AT014 18%54~0219% TSTR3S1 NPN c 80131 2N3904 :
. ATO1S 1834~-0215 : TSTR:SI NPN ‘ 80131 2N3904

A7Qle 1833-0006 | TSTRISE PNP 80131 | 2nN3134

ATQLT 1854=0022 | TSTR:S1 NPN 07263 517842

ami 0797-0i%6 1 RIFXD MET FLN 1.5 MEGOMW 1% 1/2M ) 28460 0757-0156

ATR2 . 0698~5%39 1 RIFXD NET FLM 2 WEGOHM .1.0% 1/2W » 28480 0696~9539

ATR3 0737=0344 I | RaEXD NET FLN 1.00 MEGOHM 13 1/4M 28480 0157-0344

ATRA 07370401 - RIFXD MET FLM 100 OHMW 1% 1/8M 28400 0757-0401

ams 0757=0347 RIFXD NET FLW 100K ONM 13 1/2W 20480 | 07570367

ATRG 07570280 RaPXD MET FLM 1K ONM 13 1/8W 28480 . 0737-0280

AT 07%1-0407 R3FXD MEY FLW 200 DWW 1X 1/8M : 208480 0757-0407

ATRS : 0741-0074 ) R3FXD MET OX 13K ONN 3% 1w v 28480 0765~0074

ATR9 0797-0426 ) RIFXD FLW 1.3K OHN 1% 3/8M 28480 07%7-0426

ATR10 07970447 1 RIFXD MET FLM 14.2K ONM 13 1/8W 28400 07570447

ATRIL L 2100~2514 L RIVAR CERMET 20K OMM 10% LIN 1/2w 28480 2100-2514

A2R12 | cees=3153 1 ‘MIFXD MET FLM 3.83X OHM 1% 1/68W 28480 0698-3153

AIR13 07370441 ) RIFAD WET FLM 8.25K OMM 18 1/8W 28480 07%7-0441

ATRL 4 C 07970283 , RiFXD MET FLN 2.00K OHM 1% )/8W 284 80 07970283 .

ATR1S 01370442 , RIFXD MEY FLM 10.0R OMM 1% 1/8W 28480 07370442 \
ATRL6 2100-2313% 1 RIVAR CERMET 200K OMW 10% LIN 1/2w 208480 2100-251%

ATRLT ~ 0797=-0401 . RIFAD MET FLM 100 CHW 1% 1/8W 208480 0757-0401

ATRLG , 2100-~2489 . 4 RIVAR FLN 5K OHN 10% LIN M/2W 28480 2100~ 2449

ATRLY , . Q7157=0401} _ ‘ R3FXD NEY FLM 100 OMN L% 1/8W 284080 0757-0401

ATR20 " 0s84~1031 3 RIFXD CONP 10K OWM 108 1/4W 01121 ch 1031

ATR2) 0684-2231 RIFXD COMP 22K OMM 108 1/4W 01121 ce 2231

ATR22 _ . 0T737=0401 ‘ ~ RIFXD MET FLN 100 OHM 1% 148N 28480 07%7-0401

ATR23 07370401 ' RIFXD MEY FLM 100 ONM 1S L/8W 28480 0755-0401

ATR28 0T37=0440 ‘ RIFAD MET FALM 61.9% OHM 18 1/8W 28480 | 0T59-0460

ATR2% : 07570764 1} . RZFAD FLM 33,2K QWM 1% 174N ‘20480 0757-0764

ATR26 0757-0741 : 2 REZFXD MET FLM 2.43K OHM 1371/4W 28480 0757-0741

ATR27 0757-0281 RIFXD MET FLM 2.74K OHN 18 1/8W 28480 0757-0281

e See introduction Lo this section for ordering information
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Replaceable Parts \ Model 184A/B
Table 6-2. Replaceable Parts (Cont’d)

. . - : . Mfr ;
Reference |yp part Number| Oty Destription Mfr Part Number
Designation 1 - . Code | -
ATR2G . 0757=-0443 2 R:FXD NMET FAM 11.0K OUHM 1% 1/8W 28680 07157-0443
ATR29 0757=-0736 2 RIFXD MET FLM 1.50K OHM A% 1/4M 28480 07157-0736
ATR30 . 0157=-0413 2 RIFXD NET FLM 392 OHN 1% L/8¢ 284080 0737-0413
ATR3) 0757~-0846 2 RIFXD MET FLM 22.1K OHM 1.0% A/2M 20480 07157-0840

- ATR32 0757=-0407 RIFXD MET FLM 200 OHMM 1% l/6M 20480 07157-0407

ATR33 0757-0434 2 R:FXD MET FLM 3.65K OHM 1% 1/78% 204680 0757-0434

ATR34 0757~0841 2 . RIFXD MET FLM 12.1K OHM 1% L/24 20480 0797-0841

ATR3S5 Q757=0448 1 R2FXD MET FAM 18.2K OHM 1% L/8M 20480 0757-0448
ATR3IO 2100~2632 1 R:VAR FLM 100 ONM 10% LIN 1/2W 28480 2100~-2632
ATRIT . 0757~0284  § "RIFXD MET FLM 150 OMN 1% 1/8M 20580 07157-028%
ATR38 2100-2413 1 R:VAR FLM 200 CHM 108 LLIN 1/2W 28480 2100~2413

- ATRI9 | 0757-0411 1 RIFXD MET FLM 332 OHM 13 1/8W 20680 07%57-0411
ATRAQ 2100-2633 i R:VAR CERMET 1K OHM 103 LIN 1/2W 20480 2100-2633
ATR41 07570428 ) R:FXD MET FLM 1.62K OHM 1% 1/8w 28480 0757~0428
ATR42 0698~3416 2 © RIFXD MET FLM 21.5K OHM 13 1/2W . 28480 0696-3416
ATR43 2100~2489 i RIVAR FLM SK OHM 10% LIN 1/2W © 20480 2100~2489
ATR44 0698~3416 R:FXD MET FLM 21.%K OHM 1% 1/2W 28480 06983416
ATRAS Q757-0468 1 R:FXD FLM 130K OHM 1% L1/08M 28480 0757~0468
ATRAG 07%7~-0440 ¢ REFXD MET FLM 7.50K OHM 1% 1/8W 20480 07157~0440
ATRAT, . 075T7=0427 1 R:FXAD MEY FLM 1.5K OHM 1% 1/0W 28480 07157-0427
ATR48. 0757-0741 RIFXD MET FLN 2.43K CHM 13/71/4W ‘26480 0757-0741

" ATRA9 | a1571-0281 RIFXD MET FLM 2.74K OHM 1% 1/8W 28480 07571-0281
ATRS0 0737~0443 RIFXD MEY FLM 11.0K OHM 1% 1/8W 28480 Q751~0Q63_
ATRS1 NOT USED :
ATR52 0757=0434 RIFXD MET FLM 3.65K ONM 1% 1/8M 28480 01570434
ATR53 0757-0413 REFXD MET FLM 392 OMM 1% 1/8W 286400 0747-0413
ATR54 0757-0846 RIFXD MET FLMN 22.1K OHM 1.0% 1/24 28490 0737-00846
ATRSS 0757~0407 R:FXD MET FLM 200 OHM. 1% 1/8W 28480 0737-0407
ATR56 0757~0841 RIFXD MET FLM 12.1K OHM 1% 1/72W 28480 0737-0841
ATRS? 0157-0736 RIFXD MET FLM 1.50K OHM 1% 1/4M 28480 " 01571-0136
ATRS8 0757-0401 RIFXD MEY FAM 100 OHM 1% 1/8W 20487 07370401
ATRS9 0683-0275 3 RIFXD COMP '2.7 OMM 58 1/4M 01121 C8 2165
ATR60 0757-0388 1 RIFXD FLM 30.)1 OHM 13 1/08W 20480 0757-0383
ATR6L 0757~0463 RIFXD MET FLM 82.5K OHM 1% 1/8% 20480 014%7~0463
ATRO2 0787-0792 1 RZFXD MET FLM 681K 0NN 1% 1/4M 28480 071%7--0792
ATRS3 2100-2%14 RIVAR CERMET 20K OHM 103 LIN 1726 28490 2100~2514
ATRGA 2100~2514 RIVAR CERMEY 20K OMM 10X LIN L/2M 20430 2100~2514
ATR6S . 2100~2489 R3VA". FLM 5K OHR 10X LIN 1/2% 20480 2100~ 2489
ATRGS 07%7-0280 R:FXD MET FAM 1K OHM 1% 1/8M 20480 071570280
ATRG6T 0757-0280 RIFXD MET FLM IK OHN 1% 1/8M 28400 0757-0280
ATR68 07570442 RIFXD NEY FLM 10.0K OHM 1X 1/8M . 28480 07157-0442
ATRD9 07157-0442 R:FXD MEY FLM 10.0X OHM 1% 1/8M 284080 0757-0442
ATR70 Q757~0442 RIFXD MET FLM 10.0K OHM 13 L/8W 28480 0157~0842
ATRTA 0737-0442 ' RIFXD MEVY FLM 10.0K OHM 1% 1/8W 28480 07570442
ATRT2 - 0T3T=0442 RIFXD MET FLM 10.0K OHM 1% 1/8W 208480 0157-0042
ATRT3 0757~0442 . REFXD MET FLM 10.0K OHM 1% 1/8W 28480 0137-~0442
ATR 14 0s87-8201 2 RIFXD COMP 82 OHM 10% 1424 01121 €8 8201
ATRTS 0687-8201 R:FXD COMP 082 OHM 10% 142w 01121 ED 3201
A7R76 0767-0426 R’ FXD MET FLM 1300 OHM 1% 1/8W 28480 07670426
ATU1 1820~-0217 1 1C30P. AMP. AVOL=20K MIN. 28440 1820-0217
A8 00184.66618 BOARIZ ASSY: HORIZONTAL AMPLIFIER 28480 00184 66618
A8C1 0L180~0230 |} C:FXD ELECY 1.0 UF 20% 30VDCW 56289 £50D10%X00%50A2-DYS
ABC2 0160-3443 1 C: FXD CER 0.1 UF +80--20% BOVDCW 72892 8131.060-6561-1042
ABC3 0160~0300 S © C3FAD ‘MY 0.0027 UF 200VDCW 56289 192P27292-P1S
ABC4 0180-0100 1 - CLFXD ELECT 4.7UF 10% 36VDCW 56289 160DA7HXO036B2 DYS
ABCS 0180-0309 DG FXD ELECT 4.7UF 20% 10VDCW: 56289 150DA7THX0010A2 DYS
Mceoe DLo0=3443 e CLiFXD CER 0.1 UFJOBO—Zbl 50V0C W 12982 8131-050-651-10482
ABCT 0160~-0158 1 C:FAD MY 0.0056 UF 10% 200VOCW ) 56289 192P%56292-PYS
ASCH 0160-3451 C:FXD CER 0.01 UF 080—20! 100vDCY 56289 CO238101FL1032525-CDH
A8C9 0160-0168 1 + C:FXD WY 0.0058 UF 10% 200VDCW %6289 192P56282.PTS
ABC10 0160-3461 1 - CiFXD CER 0.01 UF +80-20% 100 VDCW 56289 CO23R101F 1032526-CO
AaC1lL 0160=3451 C:FXD CER 0.01 UF +80-20% 100VDCH 562589 C0238101F1032525~CON
ABC12 - 0160~3443 CIFAD CER 0.1 VUF 080—201‘50VDPN " 12982 8131-050-651~1042
ABC13 0160=3443 CIFXD CER 0.1 UF +80-20% 50VDCH 12982 ' 8131-0%0-651—-1041
ABCLl4 01603451 Ci:FXDD CER Q.0Lk UF +80-20% 100VUCH %6289 CO2JOIQ1FIO§!SZ§—CD”
ABCR1 1901-0026 DIODE:SILICON 0.75A 200P1YV fen 0s713 SR13%538
ABCR2 1901-0028 DIODE:SILICON 0.75A 200P1V f04713 3R13%8-8
ARCR) 1901~0026 DIODESSILICON 0.7%5A 200P1V " 06TLD SR1356-8
ABCR% ‘1901~0040 , DIODESS ILICON J0MA 30wV 07263 FDGRo88
ABCRS 1901-0040 DIODE:SILICON 30MA 30wV - 07263 FOGl088
ABCRS 1901=0040 DIODEsS ILICON 30MA 30WV 07263 FDG10A8
A8L1 9100-2268 COILIFXD 22.011UH 108 02142 09-1316~4K

| A8Ql 1853~0036 TSTR2SE PNP 80131 2N3906

A8Q2. 1854-0215 TSTR:S51 NPN 80131 2N3904

4803 1854-0219% TSTR:ST NPN . - 801310 2N3904
ABQ4 18%54=-0215% T5VR:SL NPN . 80131 ZN3ID04
#80% 1854~0219% TSTR:S1 NPN 180131 2N3904
ABQs 1854~0215 TSTRz2S1 NPN 80131 2N3I904

See introduction to this section for ordering information
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* . Table 6-2. Replaceable Parts (Cont'd)

e T | S Mfr - |
Reference 1o part Number| . Oty - Description Mfr Part Number
Designation . ( AN Code | |
ASQ? -1854~0215 TSTR:SI NPN 80131 2N39204
A8Q8 18%4~0215 TSTR1ISI NEN ' : ' ' 80131 . 2N3904
ASQ9 . . 18530036 TSTR:SI PNP ' 80131 2N3906
A8Q10 © 1855«0317 ) -1 . TSTR2UNIJUNCTION SI . 04713 MU4894
.A8SQ12 1864-0215 ) FSTR:ST NPN 80131 2N3004 '
A8QL3 1854~-0215 TSTR:zS1 NPN : ) : 80131 2N3904
48014 1854~0358 TSTR:SI NPN ‘ ‘ 28480 1854-0358 -
ASQ15 1854~0358 TSIR:2SI NPN 28480 18%4-0358
- ABQLL - 1854~-0215 TSTA:SI NPN ' o 80131 2N3904
- ABQ17 1854~0215 TSTR:SI NPN 80131 2N3904
“ASQ1Y 1854-0215% TSTR:SI NPN 80131 2N3904 ,
ABQL9 1854~0215 TSTR:S1 NPN : 80131 2N3904 ‘ :
A8Q20 1853-0036 TSTR:SI PNP ‘ 80131 L2N38B06 - S
ABQ21 1864-0215 TSTR:SI NPN ‘ : . 80131 2N3004 W,
ABQ22 1863-0080 TSTR:SI PNP K 80131 ZNaBBA ;
ABQ23 1853-0036 TSTR: SI PNP 28480 18530036
ABR1 07570472 N FXD MET FLM 200K OHM 1% 1/8W 28480 0757.0472
ABR2 0684~2231 R3FXD COMP 22K OHM 10X 1/4MW 01121 cB 2231
- ABR3 ' 0684~-2231 R2FXD COMP 22K OHM 103 1/4W 01121 o 2231
ABR4 0684-1531 } R2FXD COMP 15K OHM 10% 1/44. 01121 CH 1531
ABRS5 . . 0157-0352 X R:FXD MET FLM 150K OHM 1% 1/2W 28480 01571-03%2
ASRO 07157-02%0 RIFXD MET FLM 6419k OHM 13 1/8% 28480 0757-0290
ABRY 07571-0273 RIFXD MET FLM 3.01K OHM 1X 1/8W 28480 0157-0273
ABRS ' ! 2100~2489 RIVAR FLM 5K OHM 10X LIN 1/2W 28480 2100~2489
ABR9 0757~0442. RFXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
ABRL10 ) 2100-23%22 A R:VAR CERMET 10K OHM 103 LIN 1/24W 28480 2000-2522
ARRLL 0684-2231 R:FXD COMP 22K OHM 10X 1/4M o 012 ch 2232
ABRA2 0684-223) RIFXD COMP 22K OHM 10% 1/4W 01121 B 2231
ABRL3 0684~2231 RIFXD COMP 22K OHM 10% 1/4W ' 01121 cB 2231
AGR14 06841531 R:FX0D COMP 15K OHM 108 1/44W oxrr21 cH 1531
ABRLS 0684~1531 R2FXD COMP 15K UHM 10X 1/4W 0112 ce 1531
ABR16 06684~1531 RFXD CONP 15K OHM 10X 1/74W 01121 e 1531
ABRL7? 0757-0199 1 REFXD MET FLM 21.5K OHM 13 1/8uW 20480 0I57-0199
ABRLD . 07%1-0288 1 R2FXD MET FLM 9.09K OHM 1% )/8W 28480 015%1-0288
ABR19 068421711 1 REFXD COMP 270 OHM 108 1/4W ' o121 ¢y 2
ABR20 07157-0438 REFXD MET FLM 5011K OHM 1% 1/0W 28480 0151-0438
ABRZL w 2100=2514 R:VAR CERMET 20K OMM 10% LIN 1/24W 28480 2100-2514
ABR22 ' 0684-1011 “RIFXD COMP 100 OHM 10X 1/4W o121 c8 1011
ABR23 0157~-0438 R2FXD MET FLM 5.11K OHM 1% 1/8W 28480 D157-0438
ABR24 2100~2514 RIVAR GERMEY 20K UMM 103 LIN L/2W 28480 2100-2%14
ABR25 07157-0453 RIFXD MET FLM 30.1X OKHM 1% 1/8W 28480 01570453
" ABR26 0684~1531 RZFXD COMP 15K OHN 10X 1/4M 01121 B 1531
ABRZ7 0757~04063 R:FXD MET FLM 82.5K OMM 1% 1/8W 28480 075710463
ABR28B a7%7-0472 R2FXD MET FILM 200Kk OHM 1% 1/8W 28480 0157-0412
ABR29 0684-1041 2 R2FXD COMP 100K OHM 108 1/44 01121 CB 1041
AGR30 06844741 2 RIFXD COMP. 470K OHM 10% 1/4W o2 CB 4741
ABR3L 0684=4 741 R:FXD COMP 4TOK OHM 10X 1/4W 01121 B 4741
ABR3I2 ‘ 06A8~1531 ) R:FXD COMP 15K OMHM 0% 1/4M 211212 oB 1531
_ABR33 I 06B4=2731 1 RZFXD COMP 27K OHMN 10X L/4M 021 cB 2731
S8R 34 06841031 . ) RIFXD CONP 10K OHM 10% 1/44W 01121 Ch 1031
AGR3S 0757 0273 i 1 R: FXD TUBULAR 3,01K OHM 1% 1/8W 29546 CAamTOIN F
" ASR3S 0684:2731 . R: FXD TUBULAR 27K OHM 10% 1/4W . } 01121 CR2IN .
ABR3Y 0684.1011 R: FXD CC 100 OHM 10% 1/4W 01121 cpion .
ABR3B 0684= 10461 RIFXD CONP 100K OHM 10% 1/4W Co0x2i B 1041
ABR3ID 06 84-2231 RiFXD COMP 22K OHM 10X 1/4M o2k el 223
ABRA0 0684~2231 RIFXD COMP 22K OHM 10% L/4W 01121 cB 2231
ABRA) 0684~1%531 RIFXD COMP 15K OHM 108 L/4U4 01121 cH 1531
ABR42 " O0TS7T=04506 o 1 REZFXD MET FLM 43.2K OHM 1T 1/78W 28480 0157~ 04%6
ABRAD 01571-0767 ' RIFXD FLM 43.2K OHM 1T L/4MW 284 80 0151-0167
ABRAS 0684-1051 . 1 R:FXD COMP LMEGOHM 1% 1/74M 01121 B 3051
* ABR4SS 0684~1021 REFXD COMP 1000 OHM 10X L/4NW 01121 cB 1021
ABRAS 06 84~1811 1 R2FXD CONP 180 OHM 10% 1/4W ‘ olr21 A ogan ‘
ABRHT 0683-4715 1 RIFXD CONP 4TN OHMN 5% L/4W 01121 CB 471%
ABR4B 0684~2231 RZFXD COMP 22K OHM 108 1/4MW 01121 2231
AQRA9 07570439 R EXD MET FLM 6810 OHM 1% 1/8W 28480 07570430
ABRSO 0767-0459 1 REXDMET FLM 56.2K OHM 1% 1/8W 28480 0767 0469
A8BRS1 ‘0757-0451 ) 1 R:FXD MET FLM 24.3K OHM 1% 1/8W 28480 07570461
ABRS2 0684~1531 ' R2FXD CONP 15K OHM 10X 1/4AM 0ol21 8 1531
ABR%3 0684~1531 RIFXD COMP 15K OMM 10T 1/4M o2l Cy 1531
SR 54 0684~41721 A R2FXD COMP 4700 OHM 10X 1/4W 01121 ch 4721
ABRSS 0684~1001 1 RIZFXD COMP 30 'OHM 10X 1/4W o121 CH 1001
ARRSS 0687~3311 1 R:FXD COMP 330 OHM 10% 1/2W 01121 EB 3311
ABRST 0684~2231 R:FXD COMP 22K OHN L0% 1/4MW 01121 c8 223
ABRS5B 0767 0767 1 R:FXD FLM-43,2IC OHM 1% 1/4W 28480 02570767
_ABRSY 2100:2622 1 -R:VAR CERMET 10K OHM 10% LIN 1/2W 28480 2100-2622
ABRE0 0757-0124 1 R:FXD MET FLM 39.2K OHM 1% 1/8W 28480 0767.0124
ABR61 07570449 R:FXD FLM 20K OHM 1% 1/8W - 28480 0767.0449
ABRG2 0684.2231 R:FXD COMP 22K OHM 10% 1/4W o cp2231
ABRB3 06842231 R:FXD COMP 22K OHM 10% 1/4W o CB 2231
ABRB4 - 0684-2237 R:FXD COMP 22K OHM 10% 1/4W onn CB 2231
ABRGYH 0684-2731 R: FXD TUBULAR 27K OHM 10% 1/A4W o cp273n

~See introduction to this section for ordering information
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Table 652. R‘eplaceable Parts (Cdnt'd)

Model 184A/B

A
o
'

Mfr

. " : -
Reference lyp pary Number| Qty Description - 1 'Mfr Part Number
Designation L | R Code 4
ABUL 1820~0913 ! | IC:TTL LP MONOSTABLE MULTIVIBRATOR 01295 SNT4L'122N
ABU2 18200587 \‘. 2 SICSTTL LP TRIPLE 3-INPT NAND GAYLS 12040 NHTALLAON
AB\U3 T 1820~0%587 ; IC2YTL LP YRAIPLE 3-INPT NAND- GAVE. 12040 DM I4L L ON
ABL)4 18420~0%584 | 2 ICSTYL LP QUAD 2-INPT NOR GATE 12040 DNI4LO2N
ABUS 1820~0584% ! IC2TTL LP QUAD 2-INPT NOR GATE 12040 DN74L 02N - J ‘
ABVRL 1902=0041 ; 1} DIODE :BREAKDOWN 5.11V 5% 0h713 $210939-9
ABXUL 1200-0441 ' SOCKET:IC 14 PIN MINIATURE 28480 1200~ 0441 M
ABXU2 1200-0441 ‘ SUCKET:IC L4 PIN MINIATURE 28400 1200~0441 !

A8XU3 1200~0441 SOCKET: 1. 14 PIN MINIATURE 28480 - 1200~ 0441 ‘

ABXU4 1200-0441 : SOCKET:IC 14 PIN MINIATURE | 28480 1200-0441
ABXUS 1200-0441 i SOCKET=XC 14 PIN MINIATURE + 28480 1200-0441
. A9 00184=61101 MULTIPLIER ASSY:HVICAB) 28480 - G0184~61101

A9 00184~61103 MULTIPLIER ASSYZHV' (RACK) 28480 00)84~61103

AlO 00180~86546 BOARD ASSY:SWEEP GATE ' 28480 COLR0-66548

AlOC1 aL80~-0155 2 C:FXD ELECT 2.2 UF 20T 20VDCW 56289 -150D225%0020A2--DYS
AlOC2 0180~0155 . C:FXD ELECY 2.2 UF 20% 20VO0CW 56289 A500223X0020A2~-DY5
Al0EL 03601614 12 PIN:SQUARE Co 208480 0380-1514

ALOLL 9140~0179 . COIL/CHOKE 22.0 UH X0 28480 92140-0179

AlOL2 91 40~01179 COIL/CHOKE 22'0; UH 10% -28480 9140-0379

A1001 18540071 TSTR:SI NPNISELECVED FRUN 2N3704) 284680 1854~-0071 i
ALOQ2 1A54~0CT1) TSTR:SI NPNISELECTED FROR 2N370s) 28480 18540071 ' !
A10Q3 18530016 2 TSTR:SE PNP 80131 2N3638 .
ALOU4 1653-0016 TSTR:S1 PNP : 80131 2N3638

AL0R1 ‘07‘57-0551 2 RIFXD MET FLM 24.3K QWM 1% L1/78MW 28480 07370431

ALOR2 07%7-0438 ReFXD MET FLM 5.11K OHM 1% 1/78W 28480 0T8T~ 0438

ALOK3 07570436 R:FXD MET FLM A4.32K OHM 1% .1/8W 28480 0I57-0436

ALORA 0737-045 L RIFXD MEY FLM 24.3K OHM 1% 1/8W ‘28480 071310451

ALORS 0757~-0438 RzFXD MET FLM S5.11K OHM 1% 1788 ‘20480 071%7-0438

AlORS 0757-0436 R:FXD MET FLM 4.32K OHM 1% 1784 28480 0797-0436

Al1OR7 - 07570429 1 FXD MET FLM 1820 OHM 1% 1/8W 28480 (/57 0129

ALORS 07670213 R FXD MET FLM 300 OHUM 145 1/8W : 28480 0757 0273

ALORY 07571-0438 R:FXD MET FLM 5.11K CHM 1% 1/8W 28480 0757-0430

ALOR1OD 0757-0420 e FXD MET FLM 1820 OHM 1% 1/8W 208480 07570420

ALORLL S 07570273 R: FXD MET FLM 3010 OHM 1% 1/8W 28480 076702713 )
ALORL2 0757-0438 R2IFXD MET FLM 5.11K OHM 1% 1/8W . © 28480 0157-~0436

A10R1L)D 06083~0275 R:FXD COMP 2.7 OHM 5% L/4NW 01121 cB 2765

ALOKLS 06830275 RIFXD COMP 2.7 OHM 5% L1J4M 01121 ch 27168

S10R1% g71%7-0438 R2FXD MET FLM 5.11K OHM 1% 1/8W 284 80 0757~ 0438

4
° |
1
See introduction to this section for ordering information
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Table 6-3. List of Manufacturers’ Code

1.

Replaceable Parts

Zip

M'r . M 1
nufacturer Name Address

Code Manut ‘c e Code
00000 U.8.A, COMMON ANY SUPPLIER QF L.S.A.
00287 CEMCO T DANIELSON, CONN, 06239

"00863 SANGAMO ELECTRIC CO. PICKENS DIV, - PICKENS, S.C. 29671

0112 ALLEN BRADLEY CO. MILWAUKEE, WIS, 53204
01295 TEXAS INSTRUMENTS INC. SEMICOMNDUCTOR COMPONENTS DIV, DALLAS, TEX. 756231
01538 SMALL PARTS INC.. COSTA MESA, CALIF. - 92626
02114 FERRQXCUBE CORP. SAUGERTIES, N.Y. 12477
02680 AMPHENOL CORP, ! BROADVIEW, ILL. 60163 .
02736 RCA SOLID STATE & RECEIVING TUBE DIV, SOMERVILLE, N... 0n876

' 04606 FISCHER SPECIAL MFG CO. ' CINCINNATIL, OH. 45202

: 04713 MOTOROLA SEMICONDUCTOR PROD. INC. PHOENIX, ARIZ. 86001
04767 QAK INDUS INC. SW DIV, " CRYSTAL LAKE, IL. 60014
05820 WAKEFIELD ENGINEERING INC. ) WAKEFIELD, MASS. 01880
07283 FAIRCHILD CAMERA & INST. CORP. SEMICONDUCTOR DIV, MOUNTAIN VEW, CALIF, 04040
OnB06 GE CO MINATURE LAMP PROD. DEPT. . CLEVELAND, OH. 44112
00134 TEXAS CAPACITOR CO, INC. HOUSTON, TEX. 77042
00363 C & K COMPONENTS INC. NEWTON, MASS. 02158
12040 NATIONAL SEMICONDUCTOR CORP. " DANBURY, CONN, OGR10
16636 ELEC TROL INC. ) NORTHRIDGE, CALIF, 913256
24226 GOWANDA ELECTRONICS CURP. GOWANDA, N.Y. ‘ 14070
24546 CORNING GLASS WORKS (C STYLE AES) BRADFORD, PA, ERIYi
27264 MOLEX PROD, CO. DOWNE RS GROVE, ILL, 60615
28480 HEWLETT-PACIKARD CO. CORPORATE HQ. YOUR NEAREST HP OFFICE
30083 MEI_’CO/E LECTRA CORP (VAR RES) SAN DIEGO, CA. an121
56289 SPHAGUE ELECTRIC CO. N, ADAMS, MASS, 01247
66206 WITTEK MFG. CO. CHICAGO, ILL. 60623
70003 BELDEN CORP., . . CHICAGO, ILL. 6068449
71490 BUSSMANN MFEG, DIV, MC GRAW-EDISON CO. ST, LOUIS, MO, 63017
71486 UNION CARD DIV, UTD CORP. ATHOL, MASS, | 0133
71744 CHICAGD MINIATURE LAMP WORKYS CHICAGO, tLL. 60640
71785 CINCH MFG. CO. DIV. TRW INC, ELK GROVE VILLAGE, 1I.L. 80007
72136 ELECTRO MOTIVE MFG, CO. INC. WILLIMANTIC, CONN, 06226
72666 INDIANA GENERAL CORP. ELECTRONIC DIV, KEASBEY, N.J. 08R32
728256 EBY MUGH H. INC. PHILADELPHIA, PA. 19744
72982 ERIE TECHNOLOGICAL PROD. INC. ERIE, PA. 16612
73734 FLOFRAL SCREW PRODUCTS INC. CHICAGO, {LL, 60618
76016 LITTELFUSE, INC, " DES PLAINES, LI, 60016
76210 MARWEDEL CW SAN FRANCISCO, CA. 94103
78180 HLLINOQIS TOOL WORKS INC, ELGIN, ILL. 60126
79136 WALDES KOFINOOR INC. LONG IS, CITY, NY. 111N
80131 "ELECTRONIC INDUSTRIES ASSOCIATION WASHINGTON, D.C. 20006
82142 AIRCO SPEER ELECT. COMP. DU BOIS, PA. 16801
82380 SWITCHCRAFT INC, CHICAGO, ILL. 60630
91508 AUGAT INC, ' ATTLEBORO, MASS. 02703
aR291 SEALECTRO CORP. MAMARONECK, N.Y. 10644
99800 DELEVYAN ELECTRONICS CORP E. AURORA, N.Y. 14052

Ser introduetion to this section for ordering information

SRS r 0
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Modél 184A/B

~ Manual Chanres -

~ SECTION Vil
" MANUAL CHANGES

R o mmoouoﬂau
72 Thxé sectnon ‘contains mfo*matlon required to
' backdate or update this manual for a specific instru-

ment. Deacnptmn ot npomal ‘options and standard
, optxons avre alsb'in thls section.

‘7-3 MANUAL CHANGES

e 7 4 ’l‘hls manual applies dnrectly to, the instrument

having the same sqnal prefix shown;on "the: manual

. - title page. If the serial prefix of your instrumeiit is "

tiot the same as the one on the title page, find your
serial prefix in table 7-1 and make the chianges to the
~manual listed .for that serial prefix. When making

% changes listed in table 7-1, make the change with the

‘highest number first. For example if backdatmg

‘ ~_changes 1, 2, and 3 are required for your serial prefix,
~+"do change'3 ﬁrst then change 2, and ﬁnally changel.

If the serial preﬁx of the instrument is not listed
either on the title page or in table 7-1, ‘refer to the
‘enclosed MA’\TUAL CHANGES sheet for updating

information. Also'if 8 MANUAL CHANGES sheet

is supplled make all 1nd1cated I‘JRRATA correctlons

‘ Table 7- 1 Manual Changes

| ... Serial Prefix ' Make Changes
12388 N 9 thru1
1242A | 9thrue
© 1247A v 9thrud
‘130tA. ) thru 4
1344 | 9 thr'b
- 1424A , 9’ thru 6
-+ 1433A : 9 thru.7
A . )9
guAusei*i‘
 Table 6.2,

Wé6: Change to HP Part No 00184~61613 CABLE
MAIN (RACK), Mfr. Code 28480 Mfr. Part No.
00184-61613. "

* Wé: Change to HP Part No. 00184 61601, CABLE
MAIN (CABINET), Mfr. Code 28480 Mfr Part
" No. 00184-61601..

.. "« A3.Change HP and Mfr. Part Nos. to 00184 66503.

~ A3RI: Change to HP Part No. 0757.0431, RFXD

METFLM 2430 OHM' 1% I/SW‘ ‘ Mfr Code

£8480, Mfr. Part No. 0747- 0431. :
o 'ASCR.‘S Change to HP Part No. 1902-0766, DIODE
" .. BREAKDOWN 1&% 2V, Mfr. Cudt* 28480 Mfr. Part

" No. 1902 0766 3

A3L1: Change to HP Part No. 9140-0179 COIL
CHOKE 22.0 UH 10%, Mfr. Code 28480, Mfr.
Part No. 9140-0179.

DELETE: A3C3, A3R2, A3R3 A3Q2 A3CR2, and
A3CR4.

Schematic 7, |
DELETE: A3Cd A3CR2, A3CR4 A3Q2, A3R2 and

A3R3. \
A3R1: Change value to 2430

CHANGE 2

Table 6-2

" A6: Change to HP Part No. 00184- 66506 BOARD

. ASSY:GATE, Mfr. Code 28480, Mfr. Part No.
* 00184-66506.

A6CR12: Change to HP Part No. 1901 0040
DIODE:SILICON 30 MA 30 MW, Mfr. Code
07263, Mfr. Part No. FDG1088.

A6R66: Change to HP Part No. 0698-6667, R:FXD
FLM 15 MEGOHM 2% 1W, Mfr. Code 28480, Mfr.
- Part No. 0698-6667.

DELETE: A6C24, A6CR13, A6R88 A6VR'3 and
AG6VR4.

Schematlc 7,
DELETE: A6C24, AGCRIB A6RS88, A6VR3, AGVRA4,

and connection to CRT, pin 5.

CHANGE 3

" Table 62,

DS1; Change to HP Part No. 2140-0352, LAMP:
INCANDESCENT 18-0V 0.026 AMP, Mfr. Code
71744, Mfr. Part No. CM 7220..

Weé: Change to HP Part No. 00184-61620, CABILE:
MAIN (RACK), Mfr. Code 28480, Mfr Part No.
00184-61620. ’ '

Wé6: Change to HP Part No. 00184-61619, CABLE:
MAIN (CABINET), Mfr. Code 28480, Mfr Part
No. 00184-61619.

'Al: Change to HP Part No. 00184-60001, POWER
MODULE:LOW VOLTAGE, Mfr. Code 28480,
Mfr. Part No. 00184-60001. ‘

A1T1: Change to HP Part No. 9100-1117, TRANS-
FORMER:POWER, Mfr. Code 28480, Mfr. Part
No. 9100-1117.

AlAl: Change to HP Part No. 00184 66501
BOARD ASSY:LV RECTIFIER, Mfr Code 28480,

.. Mfr Part No. 00184-66501.

=-.ADD AlA1R5: HP Part No. 0687-8211, R:FXD

{COMP 820 OHM 10% 1/2W, Mfr. Code 01121,

Mfr. Part No. EB 8211.

|
v

7-1




Manual Chang‘es-

Schematlc 2, N |
‘ADD: R5 (820 ohms) Connect R5 between pin 5 of

-~ J2and ‘unction of A1A1CR9 and A1A1CR10. Con-

nect pin & of J2 to one side of LINE lamp DS1.

Connect other lead of DS1 to ground. Delete lamp

driver wmdmg of AlTl

gCHANGE4 .

Figure 3-1,

Delete: items G and H from rear panel.
Paragraph 3-34, :

Delete: last sentence.
Paragraph 3-70 and 3-71,
 Delete: title and entire paragraph
Paragraph 3-73,

Delete: step d.
Paragraph 5-15, step a,

Delete: STD WRITE SPD............... . NORM
Paragraph 5-40, step a, |
Delete: STD WRITESPD................

Figure 6-2, detail B,
Delete, S6 and R11 and attaching parts

Table 6-2,
Delete: E4, MP112, MP113, MP114, R11, S6,

A8Q20, A8Q21, ASR60 through AS8R64.

A8: Change HP and Mfr. Part Numbers to 00184- |

66508 (2 places).
MP93: Change HP and Mfr. Part Numbers to
~ 00184-60201. .
A8C9: Change to 0160-0155; C:FXD MY 0. 0033 UF
10% 200 VDCW; 56289; 192P56292-PTS.
Figure 815, Pulse Clrcult Component Identification:
Delete Q20, Q21, R60 through R64. ‘
Figure 816, Schematic 6,
Delete: - A8Q20, A8Q21 A8R60 through A8R64
A8C9: Change to 3300. ?‘,
A8U1: Connect pin 9 to +bV.
Delete: R11, S6, and assomate& wirmg

CHANGE 5

Table 6-2,
A2: Change HP and Mfr. Part Numbers to 00184-
66502.
Delete: A2C2 thru A2C5, A2CR2, A2CR3, A2Q1,
thru A2Q4, and A2R4 thru A2R11.
A8: Change HP and Mfr. Part Numbers to 00184-
66514.
A8C10: Change to 0160-3466; C FXD CER 100 PF
- 10% 240 VDCW; 56289 Cl57F251F101K822

CDH.

Add: A8C165; HP Part No 0160—3451 C: FXD CER
0.01 UF +80 —20% 100 VDCW; 56289; C023B101

F103ZS25-CDH.
A8Q12: Change to 1854- 0358 TSTR: SI NPN;
28480; 1854-0358.

- Delete: A8Q22.
A8R49: Change to 0757-0767; R: FXD FLM 43 2K

OHM 1% 1/4W; 28480 0757- 0767

- Model 184A/B ,

A8R5O Cnange to 0698-3161 R: FXD MET FLM
© 38.3K OHM 1% 1/8W; 28480; 0698-3161. .
A8R51: Change to 0757-0469; R: FXD FLM 150K
OHM 1% 1/8W; 28480; 0757-0469.
AS8R58: Change to 0757-0466; R: FXD MET FLM
110K OHM 1% 1/8W; 28480; 0757-0466.
A8R59: Change to 2100-2517; R: VAR FLM 50K
- OHM 10% LIN 1/2W; 28480; 2100-2517.
Figure 813, Mode Switch Component Identification,

Delete: A2C2 thru A2C5, A2CR2, A2CRS3, A2Ql |

thru A2Q4, A2R4 thru A2R11.
Remainder of A2 is unchanged. ;
Flgure 8-14, Schematic 5,

Delete: A2C2 thru A2C5, AZCRZ A2CR3, A2Q1
‘thru A2Q4, A2R4 thru A2R11.

- Change: Connection of ERASE switch (formerly
connected to A2C2.) Connect directly to Junctlon
A2CR1/A2R2.

Figure 8-15, Pulse Circuit Component Identxﬁcatron

Replace with figure 7-1.

Figure 8-16, Schematic 6,

Change: Circuits to pins ¢ and 4 on A8 per
figure 7-2. - . i
CHANGE 6

Table 6-2:

- MP42: Change HP Part No. and Mfr. Part No. to
00184-00202.

MP43: Change HP Part No. and Mfr. Part Ne. to

00184-00203.

MP80: Change HP Part No. and Mfr. Part No. to
00184-00204.

S2: Change to HP Part No. 3101-1785; SWIT(”H

SLIDE SPDT; Mfr. Code 28480; Mfr. Part No. .

.3101 1785.

. AT .
' A
" PR ! UL
, R -

CHANGE 7

Table 6-2:

A7: Change HP Part No and Mfr fi‘art No to';

100184-66507.

Add: ATCl4 HP Part No. 01800218 CFXD
‘Code

ELECT 0.15UF 10% .35VDCW: 'Mir.
28480; Mfr. Part No. 0180-0218:

Add: ATRGL; HP Past No. 0767000, REXD MEE '+
FLM 562K OHM 1% 1/8W; Mfe Code 28480 *

Mfr. Part No. 0757- 02()0
Delete: A7TR76, = . _gi':,
Figure 8-10; .« " ' Vil

ATRT: Delete connoctlon frpm A?‘RZ’? tu )vglractlon‘i""“’"'-E"'-'-‘

of ATR76/A7C13. Connect mw‘emd to'—12.6 V.

Delete: A7R76 am conﬂechons to —12: 6V and tolg-._,:_. :

ATC13.

Add: AT :Ifmm mnctnon of Awonqmvmso oo

-~ ATJ2, pin 3 oy

Add: A“ICM from Junctmn of A7R51/A'7J2 pm 3;'.',.,:;‘]

togxound AR A




| Add:/AGRA0; HP Part No: 0694 316 REXD MET . .
" FLM 46.4KOHM 4%’ 1’8V Mﬁ (‘ode 28480 y L

VAN

‘a PR e Vel . .
ATRR G PRE R !

Mo_del _184A/ B
' CHANGE 8

"Table 6- 2
A6 Change to HP Part No NM184-66512; BOARD
 ASSY:GATE; Mfr. Code 26480; Mfr Part No.
1 00184-66512.

Delete: A6C28 and A6C29.

Add: A6CR10; HP Part No. 1901-0040; DIODE:
SWITCHING 50MA 30V MAX; Mfr. Code 28480,
Mfr. Part No. 1901-0040.

Delete; A6CR14, A6CR15, and A6CR16.

- Add: A6Q11 and A6Q12; HP Part No. 1854-0215;
TSTR:SI NPN; Mfr. Code 80131; Mfr. Part No.
2N3904.

Add: A6Q13 HP Part No. 185.3 0036; TSTR:SI

" PNP; Mfr. Code 80131; Mfr. Part No. 2N3906.'

Delete: A6Q24, A6Q25, and A6Q26.

Add: A6R27: HP Part No. 2100-1618; V.VAR FLM
1 MEGOHM 10% LIN 1/2W; Mfr. Code 28480;
Mfr. Part No. 2100-1618. ~

Add: A6R37; HP Part No. 0698-3162; R.FXD MET

. FLM '46.4K OHM 1% 1/8W; Mfr Code 28480

~* Mfr. Part No. 06983162, .
Addf ABR38; HP Part No. 0698-3162; R: F\D ME’I‘

FLM 46.4K OHM 1% 1/8W; Mir. Code 28480; .

- Mifr: Part No. 0698:3162.

Add A6R39;. HFP Part No. 0698 3162 R: PXD ME’I‘
FLM46.4K OHM 1% 1/8W,ler Code 28480; Mir. "

Pairt. No. 0698-3162,

. :Mfr. Part:No. 0698:3162.
Add A6R41; HP Part, No. 0757 04401

~ No. 0757- 0449

:'Add: A6RA2: HP Part Nw 084-101s; RFXT), COMP‘[‘
100 OHM 10% 1/4W;' Mir, Code 01120, Mir..

Part'No. CBI1011.

 Add: A6R43; HP Part No. 21002650, RVAR FLM
" 200K OHM 0% LIN 1/2W; Mir. Code 28480; Mfr.
Part No, 2100-2650.

' Add:' ABR44; HP Part No. 0757-0465: RFXD MET
' 1% 1/8W;. Mir Code 28480,‘

. ~FLM 100K OHM ‘1 ;
"Mfr. Part No. 0757-0465. '+
Delete AGRI0. through A(}Rl()s

ASSY:PULSE CIRCWIT, Mfx. f,ode 28480; Mfr
Pm't No. 0()184 66516 ST .

FETERRU Y S

REXD B, ML
zm{ OHM 1% 1/8W; Mfr. Codo %%480 'Mfr Parg’

ta
v ‘,‘.

Manual Changes

A8C4: Change to HP Part No. 0180-0291; C:FXD
ELECT 1.0UF 10% 35 VDCW; Mfr. Code 56289,
Mfr. Part No. 150D105X9035A2-DYS.
A8C5: Change to HP Part No. 0180-0197; C: FXD
ELECT 2.2UF 10% 20 VDCW; Mfr. Code 56289;
Mfr. Part No. 150D225X9020A 2- DYS
Delete: A8Q23. '
A8R35: Change to HP Part No. 0684-6831; R:FXD
“COMP 68K OHM 10% 1/4W; Mfr Code0112l Mfr.
Part No. CB 6831.
A8R36: Change to HP Part No. 0684-1531; R: FXD
COMP 15K OHM 10% 1/4W; Mtr Code 01121,
-Mfr. Part No. CB1531.
A8R37: Change to HP Part No. 0684-1031; R:FXD
COMP 10K OHM 10% 1/4W; Mfr. Code 01121;
Mfr. Part No. CB1031.
Delete: ABR65. ‘
Figure 8-11,

Replace with figure 7-3.
Figure 8-12,

Replace with figure 7.4,
Figure 8-15,

Replace with figure 7-5.

.., Figure 8-16,

Replace with ﬁgure 7-6.
F igure 8-20,

o Replace w1th hgure 7 7

. i
K ..
Lt
LIt 0

CHANGES.

A 0
Ve
‘ l

T 1bic 6- 2, ST

Ah (lmngv HP l’drt Ngn dnd Mfr Part No. to
(r()'lM 665 185.:

Ah(“) (’hang( tn lll’ Part No. ()lé»() 2403, (‘le) ‘
( R l")()() l’l" 20% n\)h VI)( W, Mfr Code 72982,
Mtr. l‘m't N() 1"1’8—02’)»)(")1{() l")ZM .

AM&)() Change to HP Part Nﬂ 0698-H678, R:FXD
CFLM 1625 MEGOHM 5% W, Mtr Code 28480,
- Mfr Pari Np \)b‘)H BETH,

ABRYY: (h.mg( to HP Part No. ()7")7 ()14") R:FXD
TUBULAR 750K OHM - 1% 1/74W, Mfr Code

30983, Mfr l’art No. M5 2( 1/4 l‘()7)£).£ I°.

S o o :‘."w(h('mdh( 4,
A8 Change to HP' Part No. 00184.66516; BOARD-“ Y

A6CY; (¢ hange value to 1500 l’l'
A6R26: C hange value to 16.20M. ‘
A(yR‘)() C hango valuv L0 7TH0K ‘md dolote aqtonqk

7-3.
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Manual Changes = | - | ‘ | | o Mpdel 184A(B

Circuit boards have plated through
component holes. This permits solder-
ing from either wde of the board.
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Manual Changes

R58 \
| _AA- / !
~100VF —o ~f / :
" ‘ “ ?\BJ B | l . ‘
RS3 ‘ . > ¢ > “ IEO%RDTG N
U
50K B A GRID
L c15 ~ | |
“T .01UF 7
= -
| ]
I
+100VF -l(i[lVF
R49 R51
43.2K 150K |
| o ) FLooDGUN
T > 4 (5
- ‘ | | ACCELERATOR
FROM Q12 L 10 -
019/R48 00 | 1
| 1 !
184A/B-100-01-77
‘Figur.'e 7-2.

' Change 5 Effect on Schematic 6

7-H
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Manual Changes

\

!

‘Model 184A/B

b vae

if
.-
A - S

%

i R61 :;?"h.'."

:1C26 » |
32.%"

LT
) ""'”"?““‘“”’f»“{fn

‘R52

¥

T ey

3

L . ‘ﬁ’R 3
N YRR (5T] - |

Circuit boards have plated through
compenent holes. This permits solder-
ing from either side of the board.

GRIO

184 A/8—8-9C |
(Changed 09-74)

REF REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
pEsIG | Loc | peEsic | Loc | oEsiG jroc | pesie JLoc | DESicG fLoc | DESIG | Loc | peEsic | Loc | DESIG | LoC | DESIG | LOC | DESIG | LoC:
" C1 J3 | Cc17 -1 CR8 H-2 | Q6 H-3 | Q22 F-4 | R16 H-3 | R32 J-3 | Ra7 D-4 | R63 G-1| R79 E-4
c2 -4 | ci18 -1 | CR9 -3 | az H-3 | 023 -4 .| R16 -3 |R33 J-2 R48  D-4 | R64 G-1| R80 E-4
c3 H-2 | C19 D-3 | CR10 F-2 | a8 J2 | R . 14 | R17 H-2 | R34 -2 RA9 D-4 | R65 G-1| R81 G-3
ca H-2 | €20 E-2 | cR1M G-1 | Q9 )2 | R2 J3 | ris H-2 | R36 -2 R50 H-4 | R66 E-3| R82 F-4
c5 H-2 | c21 D4 | CR12 E-4 | aio J2 | R3 )3 | R19 H-2 | R36 J-2 R51 G-3 | R67 E-3| R83 F-4
(o] -2 | Cc22 F-4 | CR13 E-3 | Q11 F-2 | R4 Ja4 | R20 H-2 |R37 G-2 | Rb2 J-7 R68 D-2| R84 F-4
c? H-3 | C23 G-3 | 4. 32 a1 F-2 | RS J4 | R21 -2 |R38 F-2 | R53 H-4 | R&9 D-3| R86 G-3
c8 - H-4 | C24 E-3 | J2 G-2 |a13 F-2 | R6 >4 | R22 H-3 | R39 F-2 | R54 E-4 | R70 D-4| R86 G-3
co F-1 | C25 G1 | L H-4 | Q14 F-2 | R? J4 | R23 F-1 | R40 F2 | R6  F-4 | R77 . F-3| R87 G-3

c10 J-3 | c2e a | MP1 D-3 | Q16 E-4 | RB -4 | R24 E-1 |R41 . F-2 | RB66 F-4 | R72 = . E-3| R88 G-3 -
c11 J-2 | cR1 ¥a | mp2 H-3 | Q16 E-4 | A9 -3 | R25 F-1 |R42 F-1 | Re? -3 R73 E-3 | R89 D-2
c12 H-4 | CR2 -3 | a1 ra o7 E-4 | R10 -4 | R26 E-1 |R43 F-2 | R58 -1 R74 E-3 1 TP1 D-1
c13 . -3 | CR3 4 | Q2 -4 | Q18 F-3 | A1 -3 | R27 D-1 |R44 F-2 | RS9 -3 R75 F-31 N H-1
Cc14 F-3 | CR4 13 a3 -4 | Q19 F-3 | R12 -4 | R28 F-1 |R45 -4 | R60 H-1 | R76 F-3| vAil G-1
c15 -2 | CRS -3 | Qs H-2 | Q20 F-3 | R13 Ja | R29 -2 | R4 D-4 | R61 -1 R77 F-3| VR2 G-2
Cc16 H-4 | CR6 H-3 | a5 2 Ja21° G4 | R14 -3 | R30 J-3 , 1 Re62 G-1 | R78 E4| VR3 E-2
CR? G-3 R \ VR4 . E-2

» ' XU1 H-1,

Figure 7-3. Gate Amplifier Component Identification
76
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Model 184A/B . Manual Changes
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E v ¥ e e s oo T . e e eem i e ssnr e ameestint —ee e o e s e a e twre Abes s et atssmastontn s e s < aire i w ik sew amm a4 44t seamitiae e tr semrmeesrenreg o easnne . e e ieae s e sertet wemm simminesm e veae tie 4 e saa——
| ; : 2 : (49449V) - R22
FROM A6J2, PIN 2 , GATE, AMPLIFIER ASSY | . FIOVF =M1 e +9449V 511 .
: i - l ' ' . i {000 ‘ (+9443V) —————AN—— @~ + {O0VF
Ly LINTENSITY Y ‘ ' , ’ : ' ‘ ‘ +9443V f.
) Pal " ' « + 14 ¢ 3V —» m ’ ::(C)BQSUF
(957) 1 ./ , : X0 :
{CW ‘ T P/OJY . o K . : 20K GATE RESP 'SE ‘e : ]
R2 doo i * | : "NO t ADJ
grmmmd o9 & ‘
\ 10K1' (958) | o . _LCl ' S c3 "
e i 3 12 46VFIA) TOeWF - COMPLEMENTARY 0e25-145
| | ' = FEEDBACK AMPLIFIER — # —
[ R AN AN —> ) - CRT G!
» ' J3 (o)} : | 12 1K ' . PIN 3
UNBLANKING NS ~ (9, ¢ - _ . FAST
: GATE a4 R . | : INTENSITY
o , , R2 c4 RI9 ,
io , (0) ) ! : ‘ ‘ 24750 0425 - 1.5% 392K LM
. | é‘l—- ‘ ,
| = |  oarenese g £ e ) 9
, | 18) gy I s ‘ NOe 2 ADJ | 4e3 _ v > )« GRID 7
I CHOPPED > 18 A vy | ; : ,. R27 . SUPPLY
BLANKING _ S . : , . = M | ,
Lo, J "z'fVF(M' ~1246VF(A) \ ' |
e b= | INPUT : 143V . ez , o) J. R26 '
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© 8-1. INTRODUCTION.

-and manutacturmg practices not spccnﬁcully covered -

8-2. This section contains schematics, repair and
replacement information, ~omponent identification
illustrations, and troubleshooting and repair in-
formation. Table 8-1 defines symbols and conven-
tions used on the schematics. The overall block
diagram is located in Section IV.

8-3. SCHEWMATICS.

8-4. Schematics appear on right-hand pages that
unfold outside the right edge of the manual. This
allows viewing the schematics while referring to
text and figures in another section of the manual.

8-5. The schematics are drawn primarily to show
the electronic function of the circuit and instrument.
A given schematic may include all or part of
several assemblies. Schematics also include de
voltages ard waveforms at helpful points. Informa-
tion explaining the symbols and conventions used
in these schematics is provided by table 8-1.
Ve'tage measurement conditions applicable to each
schematic are shown next to the schematic.

8-6. Each sc»ematic is identified by a number. The
number of the schematic is located in the lower
right-hand corner near.the figure number and title.
These numbers are used to make it easy to trace a
circuit that begins on one schematic and is continued
on. another. When a cricuit leaves a schematic, it is
identified with the code number of the schematic
on which it is continued. Both schematics have the
same circuit identification information such as
voltage, function or circuit connection.

8-7. REFERENCE DESIGNATIONS.

8-8. The unit system of reference designations used
in this manual is in accordance with provisions of
the USA Standard Reference Designations for
Electrical and Electronic Parts and Equipments
dated March 1, 1968. Minor variations due to design

by the standard may be noted.

s
R

8.9. Each electrical component is identified by a

class letter and number. This letter-number com-

. bination is the basic designation for each component.

Components that are separately replaceable and

are part of an assembly have, in addition to the
basic designation, a prefix designation indicating

the assexnbly on which,the component is physically

Service
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located. Components not located on an assembly

- will have only the basic designation and are listed

in the replaceable parts list (Section VI) under
chassis parts. '

)
v

810. All components within the shaded areas on

the schematics are physically located on an etched

~ circuit board. and should be prefixed with the

assembly number assigned to the board (e.g. resistor
R23 on assembly A3 is referred to as A3R23). There
may also be an R23 on several other assemblies,
but the assembly designation will always be differ-

ent (A1R23, etc.).

8-11. COMPONENT LOCATION.

8-12.  All adjustments are shown in Section V, and
mechanical and miscellaneous electrical parts are
shown on exploded view drawings in Section VI.
For ready reference, circuit assembly photographs
are placed adjacent to the associated schematics.

8-13. Circuit assembly photographs are subdivided
by a grid, and components within each subdivision
are indexed to a location table near the photograph.
A component can be easily Iocated on the photo-
graph by first referring to the table. However,
reference designators are not complete on the
assembly photographs. For the complete reference
designator, prefix the assembly designation given
in the photograph to each component designator.

- '8-14. TROUBLESHOOTING.

8-15. The most important prerequisite for success-
ful troubleshooting is understanding how the instru-
ment operates and correct usage of controls. -

8-16. Equipment troubles are frequently due simply

to improper front panel control settings. Refer to

the operating instructions in Section III for =«
complete explanation of each control function along
with typical operating instructions. Use the controls
as a guide to help 'isolate a trouble to a specific
area of the instrument. | :

817. Troubleshooting is casier if more than one

symptom of -a trouble is evident. Observe the

“instrument and note all indications of faulty op-

eration. If symptoms indicate more than one trouble,
treat each problem individually and locate one
trouble at a time. Don’t waste time makmg random
checks.» Follow the procedurc prcaontcd here, and

refer to other areas of mtorm.ltwn in thm manual

if necessary.
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8-18. Make a thorough check of instrument perfor-
mance. A complete procedure is given in Section V,
and forms are included to record results. A trouble,

such as incorrect vertical gain or sweep,s‘peed, may -

be due to lack of callbratlon
8-19. PRELIMINARY CHECKOUT

8-20. To help isolate malfunctions, pe‘r:f'drm the
following checkout procedure: : /

a. Check for i improper control settings (rvfor to
bectxon III ).

b. Check for prope operation of accessory
equipment. '

c. Visually inspect instrument for loose wire
and cable connections. Check wiring to all boarcl
assemblies for proper connections.

d. Visuully inspect for burned, broken or
chafed wires; charred or discolored components;
and any other indication of physical damage.

e. Check for proper power supply voltages and
determine that fuses are not open.

§-21. - DETAILED CHECKOUT.

8-22. If the trouble cannot be ln(-lted using the
preliminary checkout procedures, a detailed check
of the circuits will be necessary. Troubleshooting
charts, waveforms, and voltages are provided to
help in locating problem areas and components.
The troubleshooting charts and waveforms are to
be used to isolate the problem to a specific area.
The voltages can then be used to locate the faulty
component within the problem area.

RT3

When taking waveform or dc¢ voltage
measurements, use extreme care to
avoid shorting supply volt.lgeb or com-
ponents.

8-23. DC VOLTAGES.

8-24. De voltages are shown on the schematies
for active components (transistors, etc.). Condi-
tions under which the typical voltages were taken
are - listed adjacent to each schematic. Since these
conditions may differ from one circuit to another,
always check the specific conditions listed. The
conditions have been set up to permit the greatest
amount , of troubleshooting voltage - information
possible. " '

8-25. WAVEFORMS. _

8-26. Waveform measurement points are placed
on the schematics at helpful locations. The numbers
inside the measurement point symbols are keyed

to corresponding waveforms adjacent to the sche-
matic.'Conditions for making the waveform measure-

8-2

-measurement checks and as gmd.m(o in properly

tion cannot be achieved.

information on servicing etched circuit boards.
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ments are also given if pertinent. Waveforms
appearing during the store mode are shown in tables |

8-7 and 8-11. Waveforms appearing in the stdndard ' ‘
mode are shown in table 8-8. S

8-27. TEST POINTS. ! , ‘ |
8-28. .’l‘es't points arc shown on the schematics
and refer to specific test point pins which are a
part of the etched circuit board assembly.

8-29. POLARIZED COMPONENTS.

830. As an aid to locating measurement points
and identifying the proper orientation of compo-
nents, a small dot etched on the circuit board is
used to guide the service technician, Use these
points to assist you in making voltage and resistance

replacing components. The dot is etched next to:

emitter lead of each transistor,
V’l‘

soniree lead of FF
cathode end of diodes,
positive end of electrolytics.

8-31. TROUBLESHOOTING TABLES.

8-32. Trouwvleshooting tips are given in several

tables. The tables are not intended as a fool-proof

tool for pin-pointing every possible trouble. Some
of the most common symptoms and probable faults

are given. Before doing the checks, be sure that ¥
the symptom is valid by checking control settings.

For example, what may at first appear as no display ‘
may really be a no-sweep problem,

8-33. REPAIR AND REPLACEMENT.

8-34. The following paragraphs contain  re-
commended procedures for repair and replacement
of defective components, A complete list of com-
ponents, with Hewlett-Packard part numbers and
ordering information, is in Section VI, Contact
the nearest HP Sales/Service office listed at' the
rear of this manual if satisfactory repair or opera-

8- 35 SERVICING ETCHED CIRCUIT BOARDS
Note

Circuit board extender 00184-66513 i
essential. when servicing ahb(-mbly A8
in Model 184B instruments.

8-36. Ktched circuit boards in this instrument have
components mounted on one side of the board,
conductive surfaces on both sides, and plated-
through component mounting holes. Hewlett-
Packard Service Note M-20E contains useful

homv important considerations are as (()llowq

a. Use a 37- to 47.5-watt, chisel-tip suldvnng .
iron with a tip diameter: of 1716 to 1/8 inch, and
a small diameter, rosin core solder.
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b. Components may be removed by placing the
soldering iron on the component leads on either
side of the board ,
" straight away from the board. if heat is applied

to the component side of the board, greater care.

is required to avoid damage. to the components,
especially  semiconductors, Heat damage may be
minimized by gripping the lead with leng-nose
pliers between the soldering iron and the compo-
nent, thereby forming a heat sink.

c¢. If a component is obviously damaged or
faulty, clip the leads close to the component and
then unsolder the leads from the board.

d.- Large components, such as potentiometers,
may be removed by rotating the soldering iron from
lead to lead while applying steady pressure to lift
the part free. The alternative is to clip the leads
of the damaged part and remove them individually.

e ExceSsive heat or force will destroy. the
laminate bond between the metal-plated surface
(conductor) and the board. If this problem should
oceur, the lifted conductor may be ccmentcd ‘dow'n

and pulling the component

it out.
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amount. of quick-drying,
‘insulating properuies.

with a small
base cement having good

Another method of repair is to solder a section of

good conducting wire along the damaged. area.

f. Before replacing a component, heat the re-
maining solder in the. component hole and clean
Sharp-pointed metallic tools are not re-
commended since they may loosen eyelets in boards

or remove plating  from the inside of holes on
plated-through etched circuit boards.

g. Tin and shape replacement c()mponont leads
to fit existing holes.

h. Install the replacement component in the
same position as the original.

8-37. SEMICONDUCTOR REPLACEMENT.

8-38. Semiconductor devices are available in a
wide variety of shapes and sizes. This can make
it confusing to identify the leads. Examples of some
of the most common, configurations are shown in
figure 8-1. |

acetate-
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8-39. When removing a semiconductor, use long-

nose pliers as a heat sink between the device and -

the soldering iron. When replacing a semiconductor,
ensure sufficient lead length to dissipate soldering
heat by using the same length of exposed lead as
used for the original part.

8-40. DETAILED TROUBLESHOOTING.

841. The following troubleshooting tips are cate-
gorized according to the various arcas of the in-
strument. These tips can be helpful only after a
trouble is localized 1o one of these areas. Read the
theory of operation in Section IV to learn how a
circuit  should ()pvmtc With the aid of this in-
formation, it is easier to discover why a defective
circuit is inoperative. Finally, make resistance
checks to uncover the faulty component. If it
_appears necessary to calibrate the instrument, refer
to' Section 'V for the proper procedures.

8-42. LOW VOLTAGE POWER SUPPLY.

8-43. Fuses, test points for measuring regulated
“output voltages and voltage adjustment controls are
located on the low voltage regulator assembly.
Access to the assembly is obtained by removing
~.the instrument rear pan('l Each low voltage supply
is fused. The fuses are in series with the regulator
transistors, and all regulated output power flows
through the fuse for the respective supply.

8-44. Since the +100V supplies are current fold-
lw;k limited, and the +15V and —12.6V supplies
..im*' current limited, ' an open fuse generally in-
dicates that trouble exists in the regulator portum
S0f the ‘prply I a fuse is open, check the series
roguldtm* t)’lnblbt(.n‘, driver transistor and com-

pdm(m

SR

\
)

84’)"'1‘ (»ubk\shootlnp; the lnw volthge supply is
facilitated by remiving the pth‘ supply from the
()‘;(l}in seope. This will pruvulo accoss to the power
tmn.siunmﬂr‘ (‘Ltlll(‘l‘h and  filters. The procedure
for removing the power supply mo(lulv is.explained
., later in thm see tum of the marmul

power suppli ‘module” is operated out
sigle the (N(]”Ob(‘()])(‘ mdm!m'm' L

"
Wt g
T

8-46. - The »H(')()V‘,siv'uplt'))y“"' i-’&l'c':'ii:ld be ('lwckv(l“\' first

-since all other supplies use it as a reference. Un-
Cregilated opepation of all of the ()tl](*l"Sll})p]l(‘b
may be the result of a dvtectxvc +100V supply.
Use the (-(mvvmont test points  to monitor the
cp’plnied output of a supply. If the #1100V supply

is defective, verify operi mmn ol the roforcm ¢
supply which is regulated by the 9-volt zener diode.

“or excessive high voltag(,.

‘ WARNING l

Lvth.ll v()ltdg(‘b are cxpos,cd ‘when. llw .

" f / ¥ ' . b ot

P : i S Vot ‘

o . N P .
' . S '
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8-47. HIGH VOLTAGE POWER SUPPLY AND REGU-
LATOR.

8-48. High voltage power supply problems . are

usually indicated by no display, a display that is.

too bright, an arcing sound, slow trace shift,
blooming, or sudden shifts in display intensity.
Regulator problems may result in no high voltagv

V-

8-49. * Check the waveform at the collector of the

Righ voltage . oscillator transistor if there is no
high voltage. Normally, the oscillator output should,

lw a H0-kHz sine wave. If only one high voltage
is .absent, check the appropriate oscillator, rec-
tifiey  and filter circuit. Refer to the trouble-
shooting tables if high voltage is probvnt but not
properly adjustable.

WARNING

The CRT post-accelerator lead may have
a high voltage present even if the instru-
ment has been turned off for o long time.
Ground ‘both CRT and H.V. multlphw'
connections to discharge.

8H0. If no high voltage is present, check the
CH.V. oscillator  supply  voltage. An  unregulated

+27V furnishes oscillator operating  power. The
+27V power is - fused, and the fuse is located on

the H.V. oscillator assembly. With the high voltage

multiplier disconnected, the oscillator frequency
will increase if the (m'ult is operating properly.

80H1. The CRT cathode and grid high voltage
leads ean be disconnected by removing the CR I‘
socket, This will further isolate the trouble. If i
is determined that the H.V. multiplier is fuulty,
it must be replaced as a complete unit since it
18 a sealed assembly.

8';-52.' DISASSEMBLY INFORMATION.

803, The connections 1o etched cireuit  board
assemblies are made by means of quick-disconnect
connectors. Thi:  permits rapid removal of the
assembly without unsoldering connections. Be sure
to 1ift them off with a straight, direct pull.

8-h4. Tf it is necessary to remove an assembly for
servicing or replacement, the following information
will provide guidance in accomplishing this in a
manner to prevent damage zmd facilitate removal
and rcplu( onwnt

8-55. COVER REMOVAL.

8-56. Use a Posidrive type screwdriver “for re-

moving cover serews. (See figure 8-2.)
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REMOVE 4 SCREWS
ON EACH SIDE

180C/D - R~

IMigure 8-2. Cover Removal

8-H7. Remove Model 184A covers as follows:

a. Ensure that LINE power switch is OFF and
disconnect power plug from ac line source.

b. Remove four screws holding top cover from
cach side of instrument.

¢. Remove top cover by opening bottom end
and pulling away from instrument.

d. Remove rear access cover by releasing
single quarter-turn fastener. |

£.0h8. Remove Model 1848 covers as follows:

a. Ensure that LINE powdr switch is OFF ind
disconnect power plug from ac line source.

b. Remove top cover, which is held in place
with eight screws, ' '
c. Remove both side covers. Kach is held in
place with six screws. S

d. Remove rear access cover by releasing
single quarter-turn fastener..

8-59. POWER MODULE REMOVAL.

860. The low voltage power supply module in-
cludes the power transformer, low voltage rectifier
assembly, low voltage regulator assembly and the
series regulators. The entire module is removable

as a unit which can be further disassembled if

desired. To facilitate servicing, the module may
be simply disconnected and removed from the main-
frame, or it may be operated outside the main-
frame. while connected to simplity troubleshooting,

861. To remove the power module, first disconnect
the ac line power input. Then proceed as follows:

a. Remove bottom covers from Model 184A, or
top and bottom (;()V(rrs from Model 1811,

b. Set mstrumont on rear end.

c. Remove four sc¢ CrOWS Im'lted on underside
of power module.

d. Return instrument to horizontal position.

¢. On Model I84A remove two nuts from
screws extending into module from bottom feet.
On Model 184B remove two serews from horizontal
cross brace to power module. (

f. Remove fnur rear screws. One screw is located
near top and one - bottom of each series re-
gulator heat sink. ()n Mmlol 184A, do not remove.
serews holding rear feet to heat sink.

g. Remove module by gmsping filter -capaci-
tors on cach side and pressing toward rear of
instrument. Be careful not to pull module beyond
length of connecting cable. On Model 184A, lift
module to clear screws before removing.

WARNING

Lethal voltayres are exposed when the
power supply module is operated outside
the oscil]oscopc mainframe.

h. Disconnect two CRT filament lo wds (brown

wires) and power connection jack before completely

removing module.

8-5
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8-62. CRT REMOVAL AND REPI.ACEMENT.

8-63. To remove the CRT, proceed as follows:

WARNING

To prevent personal injury, always wear
a face. mask or safety goggles when
/ handling the CRT. Wear protective gloves
and handle caretully. ' !

a. Disconnect ac power input and remove
plug-ins.

b. Remove all four covers from Model 184A
or top and bottom covers from Model 184B.

¢. On Model 1848, remove shield (two screws)
next. to CRT post-accelerator lead. Shield is be-
tween CRT and plug-in compartment.

I WARNING I

The CRT post-accelerator iexd may have
a high voltage present even if the instru-
ment has been turned off for a long .
time. Ground both CRT and H.V. multi-
plier connection to discharge.

d. Remove flexible, three-conductor - CRT
lead from connector. block. Do not attempt to re-
move flexible lead from CRT.

¢. Remove collimator button connection from

CRT.

f. Remove connections from CRT neck pins.
Use long-nose pliers through access holes in CRT
shield and brackets. There are nine connections,

g. Squeeze plastic light shield ai midpoint on
top and on bottom and remove it.

h. Remove four screws holding metal bezel on
front panel.

i. Loosen clamp at rear of CRT.

j. Carefully loosen and pry socket from CRT
base. \

k. Place one hand on CRT face. With other
hand, slide CRT forward and out of instrument.
Be careful not to damage CRT neck pin connect-
ions.

1. Gently clean any oxidation from neck pins,
bemng careful to not bend pins or scratch glass.

m. To replace CRT, reverse above procedure.

Before tightening clamp, align CRT to plu(:q

graticule lines square with oscilloscope frame.

8-6
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8-64.  After replacing the CRT, perform the adjust-

ment procedure provided in Section V.
8-65. HIGH VOLTAGE SUPPLY REPLACEMENT.

8-66. The following procedure should be used when

replacing the high voltage rectifier assembly, high

voltage multiplier assembly or high voltage os-
cillator assembly.

a. Remove Model 184A top left cover and top
rear panel or Model 1848 left side cover and left’
rear panel. '

b. " Remove cover to high voltage compartment
(two screws). ' ‘

¢. Disconnect two plug connectors from os-
cillator assembly. :

d. " Disconneet white (9), gray (8), and yellow
(4) wires from gate and high voltage regulator
assembly.

¢. Remove four screws from corners of high
voltage rectifier assembly.

f. Remove high voltage rectifier assembly
from high voltage multiylier compartment. Plugs
on attached wires will siide through hole in com-

partment.
I "~ WARNING I

The CRT  post-accelerator  lead  may
have a high voltage present even if the
instrument has been turned off for a long
time. Ground both CRT and H.V. multi-
plier connection to discharge,

g. Remove flexible, three-conductor CRT lead
from connector block,

h. Disconnect yellow (1) and green (B) wires
from mode switch assembly. This releases connector
block from instrument and CRT. High voltage
multiplier assembly is also free and can be removed
from supporting bracket. |

i. Remove two screws holding high voltage
oscillator assembly to its. mounting bracket.

j. . Disconnect three square-pin connectors and
two multi-pin  connectors  from underside of os-
cillator circuit board. |

k. From top of instrument, remove one screw
holding oscillator transistor to mounting bracket
and from rear of instrument, remove screws holding.
remaining transistors to mounting bracket. (Two
mica insulating washers are between each transis-
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Taﬁle 8-1. Schematic Notes

Model 184A/B

" Refer to MIL-STD -15-1A for schematic symbols not listed in this table. | ,

Etched circuit board_

Front-panel marking

Rear-panel ynarking

Front-panel control

0

" = Screwdrfv\er adjustment
P/0 } = Partof
Cw . = Clockwise end of vari-

able resistor

No connection

2
O
"

Waveform test point
{with number)

,
Common electrical point
(with letter) not necessarily
ground

it

Single-pin connector on board

Pin of a plug-in board
(with letter or number)

‘ Coaxial cable connected
\ ) to snap-on jack

v
l‘ Wan\ = Coaxial cable connected

' J : directly to board

) ol |

: r— ) = Wire connected to pressure-fit
'l I socket on board
an—— = Main signal path
—emreme- = Primary feedback path
e = Secondary feedback path

8-8

@ @

o

Field-effect transistor
(P-type base)

o

Field-effect transistor
(N-type base)

»

Breakdown diode
(voltage regulator)

Tunnel diode

Step-recovery diode

= Circuits or components drawn

~ with dashed lines {phantom) show
function only and are not intended
to be complete. The circuit or

=Y component is shown in detail on

another schematic.

\
I

ol
.
ol

(925) = Wire colors are given by
numbers in parentheses
using the resistor color code
[ (925) is whtred-grn ]

i

0 - Black 5 - Green
1 - Brown 6 - Blue
2 - Red 7 - Violet
3 - Orange 8 - Gray
4 - Yellow 9 - White

Switch wafers are identified

as follows:
F IR 3F 3R IF IR

u

= -
im|
! 1= 0

2F 2R "2F 2R

%. = Optimum value selected
at factory, typical
value shown; part may
have been omitted.

Unless otherwise indicated:
resistance in ohms |
capacitance in picofarads
inductance in microhenries
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Table 8-2. Miscellaneous Troubleshooting Tips

Symptom | - Suggested Checks

Intermittent deflection, Check for loose or corroded connections to CRT neck pins.
| Check for intermittent open in deflection leads.

Intensity variation o Check for open deflection lead in axis affected.
causes trace shift - : If trouble is in vertical axis, chenk vertical plug-in connector and
' mating connector in oscilloscope.

No output from gate or . Check cmitter follower for output affected.
sweep output jacks, : Check circuit interconnections (cables, connectors)..

Improper Z-axis Check normal operation with plug-ins installed.
modulation., o 1f OK, check connections ard check inputs,

CRT trace devélops | Instrument may have been subjected to high magnetic field, magnetizing
distortion over long CRT elements. o
period. Possible CRT malfunction.

Improper deflection. | If symptom is apparent in both vertical and horizontal axes, check
high voltage. |
If H.V. is low, expanded display results.

High H.V. causes contracted display.
Vertical axis on!y:' check vertical plug-in, deflection leads and connectors.
Horizontal axis only: check with replacement time base plug-in. If OK,
problem is in time base plug-in. Otherwise check oscilloscope horizontal
amplifier, deflection leads and connectors. |

tor and mounting brackel.) This step may be omitted m. To assist in heat transfer, from oscillator
and transistors left mounted if desirved. If left in transistors  to  chassis, good thermal contact is
plice, exercise care to properly seat transistors in required to mounting surface. Coat both sides of
sockets when replacing board., . ~each mica insulating washer with Dow Corning D

. Oscillator assembly may be removed by silicone compound -or equivalent before fastening,
pulling it straight out, being careful to disengage transistor to chassis. Dow Corning O compound is
transistors from their sockets without bending leads available from Hewlett-Packard; order HIP Part No.
if not previously unmounted. ’ 8H00-0059.

8-9
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& ‘ 3 r :‘ ‘ Model 184A/B

| ! s |
-
| * | |
[ |
| \ CR17 |
;
‘ |
LA ]
.
CR2 CR1
—
|
CR22 |
|
{ ) {
- A1TA1 | |
. . |
o oy, o ,;-»-, ! - i B
) ' b 1, "'/'3 - : :i“' : 32

REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG LocC DESIG LOC DESIG | LOC

CR21 A4
CR22 A4
A1 g8-2
R2 E -2
R3 D-3
R4 D2
VR1 c-3

Cc1 D-3 | CR? B8-3 | CR14
CR1 CR8 B-3 | CR15
CR2 CRO B-4 | CR16
CR3 CR10 B-4 | CR17
‘CR4 CR11 B-3 | CR18
CR5 CR12 B-3 | CR19
) . CR6 CR13 E-3 | CR20

DTOOOQg
NNN®RW
mmmmmmm
NNRRNDAEW

184 A/B - 002

(Chongea 09-74)

I g'ure 8-4. Low voltage Rectifier Component Identification
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J2 (POWER DISTRIBUTION)
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OPERATING
, POWER J) HORIZ
PLUG-IN JACK
> (902) +15V I Go
o OPERATING
_ POWER = ! -
5 (92) 4100V | G0
|
I‘
N (903) .
3)- —» +27V UNREG I
oF |
> (0) —s +27V UNREG l
(GND) l
5> (523) > +156V 5, |
LVPS COMMON 8 |
‘ CHASSIS GND |
) 6 I \ 4<8
| ’ |
’
T>———NC | —L |
|
| (958) | .
y 8 >_T - 16
ot .
|
AC LINE (4) 30V P-P
FROM _ 10— | -3
"seLeCTOR'< |
SWITCH | ————NC |
: |
|2>_T (928) | A<32
' |
\ 13)——+——NC ' | :
S ()_PILOT LAMP DS! 2 |
14 —— !
(4.5 VRMS) l
~ 1(9) _ PILOT LAMP DS |
5)——T—"(4.5 VRMS) l
. \ - l
16 >——+———NC |
- | \
(8) | /,
|7>——T 10
/ ' | N
- |
AC LINE
f_R(_)__M__ |8>———'—'——NC .
E_l:EC_:__TQBK 0a8) g |
SWITCH ne}—r Sk ——26
—~ |
\ . |
| 20 p——f——NC OPERATING ¥
| > POWER |
7 -
2|>—i 97 2.8V 4 28
| JOPERATING ‘
- POWER
22> 100V _| e
" | 184 A/B-C-2A
(Changed 09-74) 1
O ' Flgure 8-5.
’ Low voltage Power Connections
811
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wasioe | | 1

0,
v 01 v

. L : '
RE! R6| Ro| R3|R7 . . -
SRR | iﬁ)

,,( 5 LLQ;Q’) Ly - CR2 :
K LA CR1 - ’
s g2, L '
AR .

Cheait boards have plated  through
component holes, This permits solder
g from either side ot the board.

REF 6RID REF GRID REF GRID REF GRID _REF GRID REF GRID REF GRID{ REF GRID REF GRID
DESIG -] LOC ]| . DESIG | LOC DESIG. | LOC DESIG | LOC DESIG | LOC | DESIG LocC DESIG | LOC DESIG LOC |. DESIG | LOC ;
' 21 J:2 CR4 G-t |E-7 G-3 |Qb -6 Q16 E-3 |R9 . -3 R19 H-3 | R29 F-4 | R39 D-4
C2 -4 CRb F-5 JE-8 ‘H-3 Q6 J-5 Q16 E-4 [R10 I-4 R20 H-4 | R30 F-3 |RA40 D-4
C3 -1 CR6 E-4 |AIF H-1 Q7 H-4 |R1 1-1 R11 1-4 R21 H-3 | R31 E2 |Ra41 E-4
Cc4 H-6 |CR?7 D3 JATF2 G-2 |Q8 H-4" |R2 -2 R12 H-4 |R22 E-4 | R32 D-3 |R42 E-2
C5 G-4 [E1 H-1 |A1F3 G-2 Q9 €-6 [R3 1-3 R13 -5 R23 E-5 | R33 E-1 1TPY -4
C6 -6 |E-2 "G-1 |A1F4 F-2 1Q10 E-6 |[R4 -2 R14. H-5 |R24 F-4 | R34 F-3 1TP2 G-3
- C7 G-1 |E-3 G-1 |Q1 J-3 an F-6 |Rb H-3 [R15 G-4 [|R25 G-5 [R35 E-3 |TP3 G-3
co E-1 €-4 F-1 1Q2 -2 Q12 F-5 [R6 -3 R16 -6 R26 E-6 |R36 E-3 |TP4 E-4 ‘
CR1 1-4 E-5 F-3 |Q3 J-3 Q13 E-2 |R7 - -3 R17 G-6 |[R27 G-5° | R37 D-4 |VR1 -1 °
X CR2 \-4 E-6 G-3 |Q4 J-3 Q14 E-2 |B8 )-2 R18 G-B |R28 F-3 |R38 D-4 |VR2 H-2
' CR3 -1 ' : ,

104A/B -Aa—18
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C , : Table 8-3. Low Voltage Power Supply Troubleshooting Tips ; : | | : ‘ : o ' ' o o ! \ | ' : ' ' ' : g
' Symptom - - Suggested Checks | —— S — _ —_—— _ — — —_— — - —_ — _ - — - - _ _
l - — ‘ : LI S o . , ‘ . _ T T | T L I\P/OJS ‘ - T - - —_- - |
o All supplies low or - Check +100V supply and AAZVRZ. “ | - , o g A SR N s 1 r . gy T Ar +106v
: . - , , , : ' . ‘ CLTAP ¢ + 4 K o , . ; i
.- high and unregulated, Check ac input line voltage and position of rear-panel SELECTOR switch (115 or 230V) , ‘ r - | o :E; ,‘ FIER f CRI | CR2 G o 380 2 o | [RZ] LW voLTace wo o | | , , | | | |
S ~ 1+100V supply is used as reference for —100V, +15V, —12.6V supplles, A1A2vR2 | T ~ NEUT LINE ' - — O e -+ — > 15 - — —T— . - o ‘ - N
provides reference voltage for +100V supply). = - | , (L ¢ B | l CR3 cre o \ B | ‘ - © CURRENT o bea ‘ | |
' ‘ ' ® , ! r-c ' ‘ o SR8 . \.
. . . ‘ s | — 1 R : SERIES 7 <GULATOR LIMITER gre el |
. . ' . , . Y ) r— o — - Y | r_ c——— — l v -“: ) |
One supply hl?h_ and | Check comparator and series regulator. \ ‘ . L2 . £/0 Jz_j ) - S 15 e MOV (9) (g,l  +100.8V +I00V - L y
Munregulated with - - | P : » , ‘ I | v l ‘ | : ‘ - “ 1+'56Y‘ e S T 7 ‘/; Fi sv PP | Q! ! R2 ’ CRI ' T ooy |
high ripple. | ) ‘ | - : o : +100V +———o»>{ 2 & | 0¢375A  RIPPLE y |
LINE FILTER ‘ TN '
. m— ‘ ' : ' I :?800 ; ' :IO !l (9?) | - ' ‘ CRS lOgKl L4 ¢ : : ' ‘9.2..,<| Ct-, “ l cs > i
. . . ———— l’ I f o .
One supply low. ‘Check comparator., | | : , - B 1000 — | - | ‘ ro— Pt ' CRE . | _i I +101e4VE - : yR2 CR2 \ sioov f - |IOUF
Check for excessive current drain. ' — i | 306vp-p | ' ‘ e~ 1 ' ) ADJ 23320 | |
, 03 NO L-:)AD _ CR7 CRB i T290UF | 1 % *cr}s
o » . ! | R7 \ '
No output from one Chack fuse. >3_- """""" : I8 o2 1 : VT talv 2232 2 m +90:6v ¥l | \
‘ FUSE . I fr - —0i | ] | - DRIVTR . VWi Q4 ? 1000 |
supply. | Check regulator. * oy T | | | | | +isve o 3 1) D —l — 240 3K : J_ c2_ Wl B
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Plug-ins not installed.
LINE power ON

No signal input.

lSet controls‘as follows:

INTENSITY ......

FOCUS ...........

POSITION.........

L ]

s 0 'e v » »

Table 8-5. Horizontal Amplifier Voltage Measurement Conditions

. .... fully ccw

..... .. . fully ccw

\

.. . centered

DISPLAY - oo oo .. EXTCAL

MAGNIFIER . .. ...

5. All voltages referenced to ground.

6. All voltages measured with HP Model 414A Auto Voltmeter

(100 — megohm input impedancé).l |

Si

R1 - (5)

AS
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Model 184A/B

Table 8-6. Gate Amplifier Voltage Measurement Conditions

4.

5.

6.

7.

[

Plug-ins not installed.

LiNE power ON.

No signal input.
Set controls as follows:

fully ccw

» 5 v > e

INTENSITY

cove.. fully ccw

FOCUS .. ..

POSITION .. fully ccw

»» s e

..... EXTCAL

DISPLAY ..
MAGNIFIER ' X1
STD

. s v = LI J . . .

operating mode . ..

For voltages shown in parenthesis, set INTENSITY
to obtain +20V at collectors of A606 and A6Q7
and set operatlng mode to FAST. -

All voltages referenced to ground.

All voltages measured with HP Model 414A Auto
Voltmeter (100-megohm input impedance).
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\ ' , B o | ' , \ ‘ Table 8-7. Standard Mode Troubleshooting Measurements Table 8-9. Conventional Mode Trqubleshooting Measurements | o
A " | . ! Measurement |
1. Plug.ins not insta"ed" .b. INT ENSITY O fU"y ccw Point ‘ | :
2. Set Model 184A/B controls as follows: c. operating mode . ....... ceeov.. STD 1. Plug-ins not installed. U2 pm 9
| | | 10
‘l . a. PERSISTENCE '........... .. fully ccw 3. Level: H=2=+2.4V; L = 2>+0.4V. ‘ - 11
: ' - . 2. Set Model 184A/B controls as follows: '8
. Measurement Measurement Measurement - a. PERSISTENCE .. fully ccw U3 pin 6 |
' - Point Level ‘Point - Level Point : Level , _ 12
. | g ‘ . b. INTENSITY fully cow
: 2 | 2 , | | | _ U4 pin 4
| US pin 3 L U3 pin 1 H U4 pin 1 H c. operating mode
| 12 'H 2 L 4 L Junction of
13 L 3 H 9 H | A8CR2 and
- - 4 H n H 3 3. Level: H= =>+24V; L =<+0.4V. - ABCR3
o U2 pin 9 H - 13 L 12 L ‘ ' |
3 10 H 6 L
‘ " L y 12 H Junction of ' ‘ |
W 8 H ABCR2 and | ] . \
6 L ABCR3 . ;| 445V Table 8-10. IFast Mode Troubleshooting Measurements
o 1 Measurement
| o _ - . Point
| 4 4 co Table 8-8. Standard Mode Waveforms | . 1. Plugins not installed. .
- . s ' : U3 pin 1 H
. | . . . , | | | 2, Set Model 184A/B controls as follows: 2 H .
! | 1. Plug-ins not installed. L " b INTENSITY .............. fullycew | | | S 3 L |
-1 3 o RERNE | a. PERSISTENCE . .. . fully ccw - 4 L |
2. Set Model 184A/B controls as follows:’)‘iﬂ?(v'..ﬂ‘ c.operatingmode - .............. STD - S o | 13 H q
. . | - ' b. INTENSITY . iy .. . fully ccw | 6 H
b B | | arersisTence ... .. el fully cew | | - 12 L '
: ‘ | ' : . ' c. operating mode i |
(4)_(5) | (95 (6) (9) sy - 125usEC — — 45475V o 2o 125USEC erene] 3. Level: H=>+24V; L = <+0.4V. 3 10 L
l "' 4 | SRR t4a5V 11 H
6!t 1 0 A2 6 Lo * : L
. & | Circuit boards have plated through = | \ B I 1 [rEsusEc
component holes. This permits solder- | 1245y - oy _ o . | | . o L
ing from eitl}er side of the lboard. | b 1R3U9EC— . ' , - ' Note 1 H
| 48010, B! W ABUY, PING W ABUS,PIN 10 | | ) : | | 191 |l-|
) I . 5 \ ‘ . o Waveforms shown in table 8-8 apply for 12 H
” , - ‘ | | | | operation in FAST mode. However, the * |
/A | : ‘ ‘ , 4 - | ' | pulse amplitude applied to the storage Junction of
AR EAREAREAR | | et o foms 5 and . ABCR2anc
: | ' ~ DESIG | LO — — forn .
. ‘ . - : _‘ __Lw-»'25usec-~-~~-~~—l‘ g, v e 125USEC -] | | A8CR3 -
c1 © ca|n B3 |R2  ca|R8B A2 | S |
A R . c3 A2 | at - 83 |R3 ¢4 |Ro B3 - o ‘ \ s 7esv )
£ A T T . c6 . B1 | Q2 B-3 | R4 A-2 | R10 A4 . : ‘ - ] |~ 28USEC r° ar 5V
AREE " CR1 ¢4 | a3 "A-3 | RS A1 |R11T. A4 _A . : ol [~ 2BUSEC ‘
DR R o CR2 B2 | a4 A4 | R6 - B3 |S1 D-4 '- - ‘ _ \
B ERN o CR3 A4 | R c4a |R? = A2 . , ‘ | N S —ov +OuV | R T o ' L
W ,;BQ‘s'pmn W AuOS, COLLECTOR f: W STORAGE MESH,PINA PR
| " Figure 8-13. M;)dej'Switch Component Identification ' L A R ALY =86 | - = | | \




Model 184A/B

Table 8-11. Store Mode Troubleshooting Measu f;ments ‘ahd WavéfOrms

1. Plug-ins not installed.

» 2. Set Model 184A/B controls as follows:

‘fully ccw

a. PERSISTENCE ..............

b INTENSITY ................ fully ccw

c. STORAGE TIME ............. fullycow

d. operatingmode . ... ... .......... STORE

\ C
i S

3. Level: H=>+24V;L=<#04V. = "

Measurement
Point

U4 pin 2

9 e H
| 1 SR R L AR
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"‘ . 1 o W
U2oin9 S H
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.'-“8]
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Service L . | S | o Model 184A/B
o | . Table8-12 Standard/Store Mode Troubleshooting Measurements

o Measurement | "
1. Plug-ins not installed. \ - Point . ‘

2. Set Mo@el‘ 184A/B controls as follows: " | U4 pi‘n 8

a. PERSISTENCE ........ S fully cew ,%

‘ | 1
b INTENSITY ................ fully cow 1;

c. STORAGE TIME ......... \ ... fully cew b

~rIr-rrIc

d. operating mode ... .. P STD/STORE U2 pin 6
11

I

3. Levei: M = 2424V; L = <+0.4V. " , A

"
&

Table 8-13. Fast/Store Mode Troubleshooting Measurements

1. Plug-ins not installed. | | | y;i;SthemeOt Level
2. Set .Mvodel 184A/B controls as follows: U4 pin 8 L
a. PERSISTENCE ... P fu.lly cew | 190 .lrLa
b INTENSITY o ovoveonns fully ccw ! .
c. STORAGE TIME ...... . fully ccw w3 pin: E .
d. operating mode  .......... FAST/STORE Y ¢ -
3. Lgvel;‘H =2+24V; L = <+0.4V. | ’ )

820
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Model 184A/B

Service

Circui.t boards have plated throujh.

component holes. This permits solder-
ing from. either ,side of "the board.

E J2
" (UNDER)

184 A/B—A~i4A
(Changed 09-74)

b A AT

. - , ‘ \ " 104A/B~A — 13 .
Figure 818 H. V. Multiplier Assembly | |
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Model 184A/B

Table 8-14. High Voltage Power Suppfy Trou bleshooting Tips

w [P0 A3 MV osciLLATOR
1 ono =<

16
100

Service

Symptom | | Suggested Checks P/O A6 GATE AMPLIFIER -
+HIOV
No high voltage. Check oscillator power supply fuse.
‘ Check oscillator components: transistor; H.V. transformer, ' Ay
diodes, etc. . ' I C WRTINSTR ‘
’ v ADY l
| | . ' o , | % it b it
Voltage too high. Increased resistance in regulator teedback loop. v ) t 200 Py I
Check H.V. adjustments. | - s10 v =
Check regulator components and feedback loop. ? o -
‘ . ) 6 ) S
Voltage too low. ' Decreased resistance in regulator feedback leop or CRT loading Cwan W é"mm VBVE (8)
: supply. : : WSToaE = -
. FAGT '
Check H.V. Adjust. : =g 2wy | oma
Check regulator components and feedback loop. | I “ HVE (1)
. | R
: 909K
" !
’ | - | | _ . 5 - _.._-)“"M' LS R74
. ! N ‘ ' . FAST ___)r' DL 2000
ote ‘ , - i an :
34 P10 §2
Refer to CRT intensity troubleshooting / 4
tips for additional checks. | .
. ‘ ) (Wi )
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‘ 10K 1000
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_A : |B C_ D‘E F || @

| C'ir‘cui"t boards have piated through o - _ | ,
1 ' component holes. This permits solder- ‘ -t | 1
ing from either side of the board.

(4)

(6)

5 COAX. | COAX, COAX, COAX. COAX, 5 '

REF lGRID| REF |GRID| REF |GRID
pEsic | Loc | oesic | Loc | pEsic | roc
c1 D3 | Q2 c3 | R D3
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Figure 8-21. Sweép Gate Amplifier Component Identification
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Model 184A/B |

 Symptom

Table 8-15. CRT Intensity Troubleshooting Tip§

Suggested Checks

Low intensity

Check CRT.

Check intensity limit adjustments,
Check low voltage supplies.

Check high voltage supply.

Check gate amplifier. .

(See notes below for additional tips.)

High intensity.

Check H.V. power supply diodes.
Make checks listed for low intensity.
Check CRT for grid-cathode leak age.
Check CRT for open grid circuit.
(See notes below for additional tips.)

Fliékering intensity.

Check high voltage supply for arcing.

Check high voltage leads for arcing.

Check CRT for loose connections to pins.
Check CRT for possuble intermittent mternal
connection. :

Check high voltage regulator for intermittent
components or connections.

Check high voltage supply for intermittent
components or connections.

Check oscillator connections.

~ (See notes below for additional tips.)

l WARNING l

Lethal voltages are exposed when oscilloscope is operated with the H.V. power supply cover
removed, or the CRT post-accelerator lead disconnected. |

Note 1.

When troubleshootmg the high voltage power supply or CRT, it is helpful to isolate the CRT
Do this by disconnecting CRT base socket and post-accelerator high voltage connection.
With CRT disconnected, the high voltage circuit is not loaded by the CRT if it is at fault,
and the CRT is protected if the high voltage supply is faulty.

o

Note 2

The.CRT may be checked to determine if grid-cathode voltage is correct Use a high- nmpedance
voltmeter (VTVM} which has isolated input terminals to measure gnd -cathode voltage.

VTVM should be insulated for at least 3 kV.
(Voltmeter input terminals must be isolated from ground, i.e.: floatmg, since grid and cathode
are at high voltage in relation to ground.)

" In the STD mode and with INTENSITY control set for maximum mtensnty (fully cw) grid

should be more negative than cathode by about 20V. With control set for minimum intensity
(fully ccw), grid should be more. negative than cathode by about 70V. Operating in the FAST
"mode, gri¢ should be more negative than cathode by about 20V at maximum intensity setting
and more negative by about 100V at minimum intensity setting.

“,

Note 3

ln checking for cause of excessive hlgh voltage, remernber that increased resistance in the
feedback regulator loop will result in increasing the: I- V. oscillator output. High voltage

output from the supply will therefore be ingreased. {

)nversely, low output from the high

voltage supply will result if the feedback loop rwstanw is lower than normal. Low voltage
can also be the result of increased loading. L -
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MANUAL CHANGES

‘ A L S r——— MANUAL IDENTIFICATION ——
o | | | | Model Number:  184A/B
Date Printed: FEBRUARY 1977
Part Number:  00184-90904

This supplement contains important information for correcting mahual errors and for adapting the .. 1ual
to instruments containing improvements made after the printing of the manual. ’

To use this supplemenﬁ:
“‘Make all ERRATA corrections. |
Make all appropriate serial number related changes indicated in the tables below.

e Serin] Prefix or Number e Serial Prefix or Number emge—  Make Manual Changes v

Make Manual Changes 1

1916A

1
201 7A 1,2
2119A 1,2.3

A NEW ITEM }

ERRATA | | %
Paragraphs 1-21/1-22. OPTIONS," ‘
Change OPTION 005 paragraph as follows:":
OPTION 005. This option offers a fast storage CRT and viewing hood. Change
table 1-1, specifications, to read. Storage Writing Speed, Fast (Option 005):
400 cm/ usec (to be viewed using hood MP118).'n .aragraph 5-39, stept, change
the frequency to 34 MHz. In paragraph 5-39, step u, add: and set MAGNIFIER
to X5. Refer to Section VI for the HP Part No. for the Optlon 005 CRT and viewing
hood, MP118. ~
Paragraph 5- 39. Collimation and Writing Rate Ad]ustmem
Change step e as follows:
Q. Adjust STD COL ADJ ABR21 so that display area is filled at most uniform
‘brightness level to within < 1 mm on any two s:des or <2 mmon any snngle side,
Table 6-2. Replaceable Parts,
Change: MP98 (COUPLER: SHAFT) HP and Mfr Pdrt Nos. to 1500-0497.
Add: MP145, HP Part No. 0905-0779, GASKET: LIGHT SEAL, Mfr Code 28480 Mir
Part No. 0905-0779.

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. F -ee copies are available from all HP offices. When
requesting copies quote. the manual 1d(-ntlﬁcntmn mlormutmn from your supplement or the model number and print date from the

‘ ‘ title page of the manual,

23 April 1981

“Page 1 of 4 | ‘ w
' HEWLETTW PACKARD
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Model 184A/B o | ~ 00184-90904

Add; MP146, HP Part No. 1520-0063, FOAM STRIP ( CRT STABILIZATION), Mfr Code
28480, Mfr Part No. 1520-0063.

Add: MP147, HP Part'No. 5020- 8767, BRACKET: SUPPORT (LV PWR MODULE), Mfr
Code 28480, Mfr Part No. 5020-3767.

Change: A1E1 (XSTR INSULATOR) HP and Mfr Part Nos. to 0340-0875.

Change: A1MP7 (LVPS SPACER) HP and Mfr Part Nos. to 2360-0139."

Page 8-21. Figures 8-15 and 8-16, ‘
Replace Figure 8 15 with page 3 of this change sheet and F'gure 8- 16 with page 4 of this change sheet.

CHANGE 1

Table 6-2, '

Add: MP148, HP Part No. 2190-0018, Qty 2, WASHER-LK HLCL NO. 6 .141-IN-ID, Mfr Code 28480
Mfr Part No. 2190-0018.

Add: MP149, HP Part No. 2360-0195, Qty 2, SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI, Mfr
Code 28480, Mfr Part No. 2360-0195. '

Add: MP150, HP Part No. 3050-C010, Qty 2, WASHER-FL MTLC NO. 6. 147 IN-1D, Mfr Code 28480 Mfr
Part No. 3050-0010. .

Change: L1, HP and Mfr Part Nos. to 01741-66001.

Change: MP41, HP and Mfr Part Nos. to 00181-00605.

- CHANGE 2

Table 6-2,
Change: A3, HP and Mfr Part Nos. to 00184-66522.
Change: A7, HP and Mfr Part Nos. to 00184-66524.
Change: A2, HP and Mfr Part Nos. to 00184-66523.
Change: A6, HP and Mfr Part Nos. to 00184-66525.
Change: W6 (Cabinet), HP and Mifr Part Nos. to 00184-61632.
Change: W20, HP and Mfr Part Nos. to 00184-61624.
Change: W21, HP and Mfr Part Nos. to 00184-61630. '
Change: A3J1, HP Part No. to 1251-6133 and Mfr Part No. to 09-72-1111.
Change: A3J2, HP Part No. to 1261-6011 and Mfr Part No. to 09-70-1051.
Change: A7J1, HP Part No. to 12561-6012 and Mfr Part No. to 09-70-1081.
Change: A7J2,3,4,5, HP Part No. to 1251-6101 and Mfr Part No. to 09-70-1041.
Change: A2J1, HP Part No. to 1251-6015 and Mfr Part No. to 09-70-1121.
Change: A6J1,2, HP Part No. to 1251-6013 and Mfr Part No. to 09-70-1151.

A CHANGE 3

Page 4-4. Figure 4-5,
Change the reference to 5 kV on the post accelerator of the CRT to 7 kV

" Page 4-8. Paragraph 4-69,
Change: 5 kV to 7 kV.

Page 4-8. Paragraph 4-72,
Change: 5 kV to 7 kV. .

Table 6-2,

~Change: First AS to 00184-61104, MULTIPLIER ASSY: HV, 28480, 00184 61104,
- Delete: Second A9, 00184-61103.

Page 8-23. Figure 8-20, '
At the CRT post accelerator, on the right end of the CRT, change 5 kV to 7 kV.




Model 184A/B o o f o 00184-90904

N
O,
O

G

Ré!

R3]
3 |
| _R6_
Chss]
[ ]

H

!

. S ! [cr2 ] [TR3o]

A «

' ‘-’v :
sl ' oy
L. i ! ot

oy ‘ v

i
P Y
}

REF GRID REF | GRID REF GRID REF {GRID] REF |GriD| REF GRID| REF JGriD| REF GRID
DESIG | LOC | DESIG | LOC | DESIG | LoC | OESIG .| L0C | DE5I6 | Loc | DESIG | Loc | pESI6 | Loc | DESI6 | toc
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Replacement for Figure 8- 15. Pulse Circuit Component' Identification :




7 Model 184A/B o | o R R R SR L 0018490904

| A8 PULSE ASSEMBLY A N .‘ | ; i T T ‘ - —

SR | o Nl ((0)_ 70 CAT FLOOD
I‘T"” * GUN CATHODE

5V ~12.6V . | o0V 56.2K /‘ LN (T;cllj P::?gz»)'-mon
- - + — ——1—) ) o
+15VF —» * ‘ ‘ 10| ACCELERATOR
: mur: WRITE 7
. . ' R15 ?5'3 ' ‘ : = = : INHIBIT
FRom B30, g1 CONY 15K '- 5 | AN 70 GATE
Smnne sw T HET 8 5 - ‘ ) - T /J>—"AMPL ’
| ) RE u2c v 3 6 | +15V | N
‘ : | 6190 A7 u28 13 | USE
10 (94) ) STORAGE MESH 3010 { A , R19 8 :;NRNAETR
o < J_L..ﬁ ‘ . 270 ‘
5""’0IE SwW A CR2 c’n’; hiid T AN~ } > 9 80 082
‘ ! /N Sms |
| i 150K FAST o CW +166V | (902)
L%\jEL /] | : N
. A ‘ +15V
== | STD WRITE SP i Yons FAST ] 4 R27 IR .
roA . SJmuf_s_Pm 100V 85K , ,
e A 15V — —2 ' 7
?Jv: u o ! "&’ ' R28 Ica ' (925 TO CAT
‘ , 5110 20K ‘
: : 200K 2700 I 12)——e COLLIMATOR
ﬂ o AN R23 R4 (G3)
0 ) iy 22K l 5110 20K . CRE A :
’ 'rfﬁ-ﬂ;ﬁﬁ by Eo'ﬁm | 0_4 . _ . : VYV R26 -
» B W LAtk I : AN~ cW | ok
' . . R6Y R22 P/ )
| | . \ | | b oy '
| v Inmr COL . i)
, 0 ' (92
‘ . ’ H(]UVF*—WH)—«HOOV
: ‘ R30 : 12,6V : e !
K - Oy 2,1 5500 o gy 3

100V ; \ '
; . . , énss

7

TO CAT

FLOOD GUN
HTR b
—-uev 3 )
)
3> - 100V 3

12,6V --12.6V

: , \ : . . , e . L , RI 65 - ,
| o v : , o oo ‘ . | U5 o
. : \ ) . ‘ +5V , . ' : ' / : _ , o . ' 184A/8.015.02.77 VRI
o | . I o L - - o S ; o - Replacement for Figure 8-16.
Pulse Circuit Schematic .

- o - S o e | ,\ . Page 4

9(IAL|BRATOR
1 KHZ *
(0) 3
2 -
’ , .
' | ' é‘m’( ¢ Y& 70 AT FLOOD
eRom 030, ) | pERSISTENCE OR STORE TIME CONTROL P A GUN GRID
MODE sW STy - €6 R43
: (HUFI 43.2X -
}
I =
(946) L)J' STD w2, »wsvl
mum i), ): - gg) WRITE
Mum SW ( )\m ) STORE AN 7
' TO HV REG
' PARTS ON THIS SCHEMATIC
: ", WOAS CHASSIS
o (934) DAY NIRRT 0S2
5 FAST —am el /\ 1 FAST GRT - 6 RI
. L1 J 56
i

i v——




