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Title & Document Type: 180ER Oscilloscope Operating and Service Manual
Manual Part Number: 00180-90002
Revision Date: March 1970

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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wo ’The Hewlett-Pa/ckafrd Company certzfves that this instrument was ;

thoroughly tested and inspected and found to meet its publzshed/,
specifications 1/hen it was shipped from the fectory. The Hewlett-
Packard Conﬁ)am/ further certifies that its calibration measure-
ments are /craceable to the US. National Bureau of Standards to
‘the extem allowed by the Bureau’s calzbratzon facﬂztu

/
/
//( . .
s ) :, / !

WARRANTY AND Asslgsmnc“g' o

This Hewlett-Packard product is warranted against defects o
in materiale and workmanship. This warranty applies for |
one year from the date of delivery, or, in the case of certam z
major components listed in the operating manual, for the
specified period We will repair or replace products which o
prove to be defective during the warranty period provided ., ' | =
they are returned to Hewlett-Packard. No other warranty . -
is expressed or implied. Weare not liable for conseqnentlal \-.-
damages. . | | o -

Service contracts or customer asmstance agreements are
‘available for Hewlett-FPackard px‘oducts that requ,xre mam-
tenance and repair on-site.. | cn o )
‘For any assistance, contact your nearest Hewlett-Packard i SRR I
Sales and Service Office. Addresses are provided at the |
back of this manual. y e
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‘ 1. osscmpt.low;

1-2. The Model 180ER Frgure 11, is a lroht-weruht
,general-purpose oscillcscope with plug-in capabrlmesthat
~ ‘may be rack mounted as described in Section 1.

1-3. Al active components in the Model 180ER are

‘solid state devices (no vacuum tubes except the CRT).
~ The model 180ER is convection cooled and operates from'7
',-28 Cto +65 C.

1f4. The horizontal amplifier bandwidth is dc to 5 MHz
with direct coupling and 5 Hz to § MHz with capacitive
coupling. A BNC connector is provided to attach an

- external deflection signal. The amplifier's dynamic range

is £5V. The deflection factor is adlustable between 0.1
V/drv to 1 V/div.

l 3

1- 5 A BNC conneqtor is provrded 1o connect an external
intensity modulation signal. The input resistance is 5100

ohms. Approximately +2 Vdc to 15 MHz blanks a beam of
normal rntenslty

/

B 1-6. Four other BNC connectors are provided to couple
- signals from the plug-ins to external equipment. Since
these outputs are dependent upon the speclfrc plug-ins,

refer to applicabie plug in manuals for identification. The
outputs can supply 3 mA and will drive impedances as low

©as 1 kilohm without distortion.

1-7. A 1 kHz square wave signal at two amplitudes, 250

mV and 10V, is available at the front panel. Its amplitude

is accurate to 1% and its risetime is 3 usec. The signal may
be used to adjust horizontal and vertical deflection factors
and to compensate divider probes.

18.. CATHODE-RAY TUBE.

19 The Model 180ER uses an internal graticule CRT
which ehmmates display parallax The CRT is furnished
with P31 aluminized phosphor and is equipped with a
safety faceplate. P2, P7, and P11 phosphors are also

avarlable
110. WARBANTY.

- 1-11. This instrument is cert‘ified and warranted as stated
. on the inside front cover of this manual. The CRT,

. v 1
o . Section |
/"‘ ;\ ‘,“ N ‘ . : " . oy b ‘ _".

sec"nom oA |
GENERAL INFORMATIQN

however is royered by a warranty separate from the rest

. of the msrrument Thu CRT warranty and warranty claim
“rorms are Iocated at the rear. of ‘this manual. Should the .
“CRT fail wrthm the time speclfred on the warranty, return
\ the CRT with' the warranty form completed

..(f

12 INSI,TR,UME‘NT loENt-lrwA-“r_ipN.

143, Hewiett Packard uses”‘a two-'section eldht dagrt serial

number to identify instruments. The tirst threa deglts‘:”'
(preceding the (dash) are the serial prefix which |dent|f|e5 a
series: 'of mstruments, the last five digits |dent|fy a
partrcular instrument in the series. The serial number
appears on a plate located ‘on the rear panel. All

~ correspondence with a Hewlett- Packard Sales/Service Of-

fice in regard ito an mstrument should reference the
complete serral number

1-14. MANUAL CHANGES.;
1-15. This manual provides operating and ;ervice informa-
tion for the HP Model 180ER Oscilloscope. Information

in this manual applies directly to instruments (as manu-
factured) with serial numbtzrs preflxed by the three

) dlgrts indicated on the title page. If the serial prefix of the

instrument is different from that on the title page, -

MANUAL CHANGES sheet supplied, or Section VI of
this manual, will describe changes which will adapt this
manual to provide correct coverage. Technical corrections

- (if any) to this manual due te known errors in print, are
- calléd Errata and are shown on the change sheet. For .

anformatron on manual coverage of any HP instrument,

‘contact the nearest HP Sales/Service Offrce (addresses are

listed at the rear of this manual) |
116. ACCESSORIES FURNISHED.

1-17. The Model 180ER Oscilloscope is equipped with a
mesh contrast fiiter, and a detachable power cord. Also

| included with the Model 180ER is a rack mountrng kit,

l
' f
N !

1 18. The mesh contrast frlter snaps into. place under the
light shield and provrdes increased drsptay visibility, All
narts and hardware required to convert ithe Model 180ER
for rack mountmg are provrded in the krt supplred

,y"‘i; S ) | . . ) 1'1
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-t CATHODE RAY Tuae AND CONTROLS

3 Type Post accelerator 12 kV acceleratmg poten-

" tial; .aluminized P31 phosphor (other phosphots
available) NESA coated conductwe safoty glass
R plate |

| Dlsplay Area‘ Meets MIL024311 lEC) for 10 cm

~+. §  horizontal and 6 cm vertical display area, +3 cm

| about the “center horizontal graticule line; The

addltional centimeter at the top and bottom of
the gratlcule provides addmonal viewing area.

Beam Finder: . FIND BEAM control brings trace to
. ' .1 CRT screen regardless of horizontal, vertical, or
BN lntenslty’ control settmgr.

, lntensnty Modulatlon' Approximatelv +2V P 50 ns

| 1 pulse width {X10 MHz cw) blanks trace of normal
P - intensity. Input resistance approximately 5100
i ~ ohms. '

r“_“ o

& ‘ lntensntv Adjusts beam intensity from extinguished

toa pmnt that overrides the unblanklng gate

Focus. Adjusts spot for minimum size within the
6x10cm CRT gratlcule area.

I | 'Astlgmatism" A front-panel screwdriver control pro-
‘ vndes clrcular adiustment of spot.

front’panel sciewdriver control to
allgn the trace wlth the honzontal gratlcule within
2, S -

.‘ Calibrator' 1 kl-lz square wave, <3 usec rlsetlme
lOV and ?50 m\/ ampll ude. t2%

2 l
3

‘f,'.plotactlon for the Model 1808R

| '!-';_- 1 20 A serles of mob»le test. stands are available for the'
’Model 18058 The Model 1119A/B Testczobnles ere““‘j

A festmoblles are qeneral urpose
ax;mum utmty whnle lequlreng 3
" Tllm testmobiles allow the o

' Gratlculel 8x10 cm. parallax free mternal gratlcule .

! !

B b 22 l~or Rase of callbration and mamtenance ‘an HP .7
';,_;Mo&lel 10407A Plug»ln Extender is- available. It provudes'f,‘

" for removal of the plug—ans from the frame and exposes
i,,_l.:components and ad;ustments for servncmg L )

43 Cameras. probes vnewmg hoods termmatlons, and -
‘,-:'?“other accessory items are available for speclllzed requlre-

;\‘f’_'ments. lnformatlon on these and the above described |
-accessories may-'be _oktained from HP Sales/Servuce

Olfﬂces i |sted in the rear of this manual.

H‘OR‘IZONTAL AMPLIFIER

/

. Bandwsdth DC to 5 MHz dc-coupled 5 Hz to 5

MHz ac-coupled

- Deflection Fae‘tor' Adlustable from O 1 V/dlv to 1.0

V/div.

Input l'npedance l megohrr 2% shunted by <35’
pl'

| Posltlomng Controls Coarse and fme positioning
controls position the siart of a trace over any hor-
izontal point on the screen.

. Horizontal Magnifier: X1, X5, X10 5%, (for 3%:

-accuracy time base plug-ins). '

Outputs: Four rear-panel emitter follower outputs
for main and delayed gates, main and _delayed |
sweeps; maximum current available +3 mA. - Will
drive impedances as low as 1000 ohms without
distortion.

Accessorles Furmshed Mesh Contrast Fllter and
Hack Mountlng Kit.

GENERAL

Weight: 28 lbs 8 cz without plug ins. (12,9 kg).
Shlpplng 43 Ibs (19 5 kg).

Power: 115V or 230V £10%, 50 to 400 Hz 125
watts max.

- Case: lnstrument is enc.ased in a removabie, Iouvered
combmatnon cover and: case.

ORIGINAL

R

. Model lBQEB-*”;‘
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'ENVIRONMENTAL

Tethbefature:" Non-operating —62°C to +75°C (stor-

age). Operating —28°C to +65°C.

Humidity: Operating 0 to 95% relative humidity

over entire specified temperature range.

Altitude: Non-operating — Sea level to 50,000 ft.
- Operating — Sea l2vel to 25,000 ft.

/

Table 1-1. Specifications (Cont'd.)

W

Vibrati.on ~ Operating % Hz to 15 Hz 030 + 0.006
“inches, 16 Hz to 25 /2 .020 £ 0. 004 inches, 26 Hz'
'to 33 Hz 0.010 + 0.12002 lnches '

Shock 10 Gs for 1 4:t1 msec to each of the 6 sides
methnd as per IVIL E- 7940A Procedure 11 (sand-
box) i ‘
j%.‘ . |

lnclination: Uprrating — Per MIL-E-16400.

Electromagne’cic Interference: Per MIL-STD-462 per-
formed by MIL-5TD-461 for the following test:

CED1 30 Hz to 20 kHz power leads

C£03 0.02 Hz to 50 MHz power leads |
£S0% 0.03 Hz to 50 kHz power leads . L

CS02 0.05 Hz to 400 MHz power Ieads

C506 Spike power leads

HEO1 0.03 Hz to 30 kHz, Mag. Field

REO2 14 kHz to 10 GHz, Elect. Field

RS01 0.03 Hz to 30 <4z, Mag. Field

RSO3 14 kHz to 10 GHz, Elect. Field

9#?&96?

o
:

Heliabiliiv Tested per MIL-0-23411 (EC). Instru-
ments operated for total of 2630 operating hours
"at 40°C. and vibrated at 25 Hz with an amplitude |
of 0.020 inch for 10 | minutes of each hour of “ON” |
time during each day of the eight hour manned
cycle. The input power was removed for 10 min-
utes of\ach 4 hours during the same manned test

schedule. Proven MTBF of 600 hours with 99%
confidemc level. ’

T T
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INSTAI.LATION B R
, :‘;v?‘:"f;'(’)' R S Lone
t {! 1: L AR
2-" INITIAL lNSPECTlON | o pofyurethane ora cushuoned paper such as Klmpak ardund

B all pro;ectmg partsy - L
/22 - MECHANICAL CHECK. Check the shipping carton (: i e i

for oamage mmediataly after receipt. If it is damaged, ask/ B 7 At least four mches of tightly- packed undustrv-
| the carrier’s agent to be present when the )mstrument is ' approVed shock- absorbung materral such as extra-ftrm
r'unpacked Inspect the Model 180ER for physical damage polyurethane foam, v v -
i 'such as bent or broken parts and dents or scratches. If o j :
fdamage is found, refer to Paragraph 2-4 for. recommended E d Heavy duty shtppmg tape 10 secure outsrde of
" claim procedure If the Model 180ER appears undamaged R carton W o e IR
perform the electrical check below Retam the packagmg i , ST ‘ /i
'materlal for posssble futdre use e Py i Table 2:1. Shnppmg Can ton Test Strength
2-3 ELECTRICAL CHECK. The performance check is e . ' —— »
given in Section V. This check will determine; whether or , I M
not the instrument is operating within its specificationsas - | Gross Weight (Ibs) ~Carton Test Streng'th (1bs)
listed in Table 1-1. The initial performance and accuracy, S, S '
of this instrument are certified as stated on the msndé T Lhe e
front cover of this manual. If the Mode! 180ER doesnot upto 20 -~} o 200
. cperate as speclfled refer . to Paragraph 2-4 for recom- 0to 30 - || . 278
- mended claim procedure. gl 300120 | ./ 350
S | \.\',.1""’%'} ! f 8 120 to-140 1 . f -, 800
24. CLAIMS. o P o 140.,to 60 Lo 600
,4 1['.‘,', ' . ,4:‘; D kd | ' N
. 25. If phystcal damage is found or rf the lnstrumth is

not within specifications when received, notify tha carrier it 2 10. PR EPARATION FOR USE
and the nearest Hewlett-Packard Sales/aervice Office i

immediately. The Sales/Service; Office will - -arrange for\, . 2-11 POWER REQUIREMENTS
repair or replacement of the mstrument wtthout waotmg o ' S
for a claim to he settled with the carrier. ,‘:j:_,?;“ a2 1? The standard Model 180ER requires erther a 11§ or

, FARI i o 230V +10%, smgle phase, 50 to 400 Hz power source that
26. The warranty statement for - au Hewlett Packard can deliver 110 watts. Optnons 003 and 004 provide for
products is on the inside front cover of thls nnanual ' - 100/200V .or 110/220V operatuon respectwely (refer to

Contact the nearest Sales/Service Offlce for mformatron - Sectuon\Vlll)
about warranty claims. ; o

| oy L 5. 118V OPERATION This instrument, as shlpp d, is
2-7. REPACKAGING FOR/SHIPMENT“ o ready for operation on 115 Vac. Refer to the follomng
S - paragraph for 230 Vac operatlon

2-8. If the instrument'is to be shipped to a Hewlett- "

Packard Sales/Service Office, attach a tag to it showmg' , . o . E CAUTION 3
owner’s name and address, instrument’s model number_ i |
and eight- dlglt serial number, and a descrlptlon of service Before applying power check the rear»panel
required. | | ; o “ slade swntch for propar posntlon (1 15 or 230)./
 29. The original shlpplng carton and packagung materlals b 230V OPERATION If the mstrument r/ to be
G should be used for reshipment, If they are not available or operated on 230 Vac, set the rear-panel switch tq 230, It
reusable, the instrument should be repackag"d with the . is not necessary to replace the 115V fuse. Posltlomng the
fo!!ownng rnatmals' 1 ! “ 0 115/230 switch seJ!ects the . proper fuse ffor th desrred
R x voitage. | PR 7
" a. A double-walled carton (refer to Table 2-1 for test . - o i I
AR strength required). o . , | . 213 THHEE-CONDUCTOR PO\MER CABL'E
| b 'Heavy paper or sheets of cardboard to protect all - 2-14, The Natlonal Electncal Mahufacturers’ Assocumonf
. mstrumont surfaces (use a nonabraswe materral such as ‘(NEMA) rer.ommends that the mstrument panel and
| ' ) . \ | B
. »_on_t"om A [P ( R 2.1#’5-;‘1 i
AR Co . e ‘ ' ; | ‘ P ‘l‘,: y.“,‘l ; .‘\' | | ?
ey b




otltlot wuunds the mstm t through thd round oﬂsct "l
pin. Whon oporatmg tho Model 180ER from/ a two-contact
" outlet, use a thres:conductor ‘to two-com’luctor adapt/ar

~ Preserve the afoty futwé by groundmg the adapter Ioad |

1

J o

‘218, msmumem MOUNTING

2 16 BENCH USE.]Tho Modol 180!'.8 as shlpped ffom

howcver may be rack mounted as dascnbed below.

="'U ) o

?

i 2 }14 ) ’RACK MOUNTING A km for convertmg the Mwel
' )BO&-\R t0 a rack moum conﬁguratlon is supplied Mth

pach, instrument. ‘Instructions| for making the convérsion

- b g\'ven below. Sea Fugure; 2 1 for parts |dent|f|catlon |

ll’ . '/} .

l‘\‘

T oy W B g e
byt L : RIS
T \:, 1 ] . ) “..Jy:{\)"
, e, N N .
L Y . BN
C e W . et
‘ ' . it Yo '
; a "
. ' : Y !
‘ 1
i ) X s
N o i e !
. o ‘ I
; [ '

. Detach tilt stand lw pmsmg"it my from the front.
foct Remove all plastic feet by doprassmg metal button
and hdmg féat freo. Co )

t'\ I

| | B | .

b.. Remove a)ummum tnm stnp from each slde of

| mstrument \mth a thm blade toon . A0

\
»”

c. ) Attach rack mountmg flango m spaco where tmn
strfp was removed (use. screws provnded with kit). Large
ndtch of ﬂange should be posmoned at Jpottom of

l

m:.trument
 the'factory, is initended for bench Juse.'The- instrument, "

' 1

I

zna. msmumsm' coou.mc. SR
E ,'I; 19 The Model 180ER does not requwe forced-alr coohng

when operatad in an amblent temperation of ~28 t0.+65
tdeg;eés centigrade.. Normal air circulation will malntam a

reasonable temperature within the mstrument

: ‘ ot o . " ; , .,w . {,

S
i
!

CTILT STAND

-
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|
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Figure 2;1 - Rack Mount Procedure
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" Model 180ER

RENSeSY SARETIC Ty St A

10

9 8 5
B . (UNDER;
B R S | |  180ER-A-2
1. F‘l_ND BEAM."nemms’display ©CRT. . 13 INDICATOR. Power onoft.
E P(,;aITION Coarse adlustmant of dlsplay s hori- 14, SCAL’E. Controls overall brightness of CRT face.

znntal posmon

SEE T R ~ 15. TRACE ALIGN. Rotates trace around center of
-3 "‘NF Fine ad;ustment of dusplays honzontal | 'CRT face.

\positlon. | o L
- 16. FOCUS. Controls sharpness of writing beam.

MAGNIFIER Magmfces honzontal dosplay

: : 17. ASTIGMATISM, -Adjusts roundness of writing:
‘HORIZONTAL PLUG- IN o spot. |

[
g

6. ‘VE.RTICAI'.‘};PLUG-IN. . o | | , 18. INTENSITY. Controls brightness of display.

l"‘ 7. ‘PHASE/BANDWIDTH Selecfs between normal
. operation (BANDWIDTH) and X-Y operation

(PHASE) ,\ ) . | | REAR PANEL
E " ‘8‘." EXT INPUT BNC connector for applying an " A. Z-AXIS INPUT. IBNC for applying an external
4 external horizontal input sagnal to the oscilloo intensification or blanking signa! to the oscillo- |}
.scope; S , stope.
9 ACIDC Selects AC or BC couplmg for the | 8. MAIN SWEEP OUTPUT BNC for connecting
: cxternat horizontal mput signal. | main sweep signal to ixternal equipment.
1 10 DISPLAY Selects source of horizontal dnput C. DELAYED SWEEP QUTPUT. BNC for connect-
o .mgnal VI _ - ing delayed swaep signal to external equipment.
-r 11‘,5j»Powsn Tomlo switch for tummg oscllloscmpe ' D. DELAYED GATE OUTPUT. BNC for connecting
: o ) _on and off .‘ | o  delayed gate signai to external equipment. '
I 12 jCAuanATon Providos a 1kHz square wave at E. MAIN GATE OUTPUT. BNC for connecting
e *WO 0'"9"‘""" 250 mV and 10V Dk Pk | "~ main gate sugnal to external equipment.

- ?.

R

| Figuro; 31 'Cbn‘trol.s"and Conﬁsctw.fs“ "
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31 NTRODUCTION. .

.32, . The Mool 180ER is a light-weight, genaral-purpose
.+ oscilloscope with plug-in capabilities. The plug:-in compart-
~ment is located to the right of the CRT. The horizonta

. plugrin. goes into the right side of the compartment and
the vertical into te left. The plug-ins must be locked
together before being inserted into the compartment (see

- plug-in manuals). » | -

33. CONTROLS AND CONNECTORS,

Figure 3-1 along with a brief description of their functions.
The following paragraphs explain some functions in more
detail. | , ' ‘

35. FRONTPANEL.

~ 36. CALIBRATOR. The 10V and 256 mV, 1kHz
square-wave outputs of the CALIBRATOR may be used

- for, vertical and horizontal sensitivity calibration, and for
divider probe compensation. The amplitude is accurate to

1% from —28°C to +66°C (~82°F to 149°F). Risetime

 of the signal is 3 usec

-+ of the CRT face. It should be adjusted for good contrast
E . between the background and the graticule. The SCALE
R control is especially useful when using a hood to view the
e . display or when photographing waveforms. Rotate SCALE

- to OFF whien scale illumination is not needed.

38. TRACE ALIGN. The TRACE ALIGN adjustment

compensates for external magnetic fields that may affect

~ the alignment of the horizontal trace with the graticule.

~ The alignment should be checked when the instrument is

moved to a new location and adjustment made whenever
‘necessary. : |

39. FOCUS AND ASTIGMATISM. Both of ‘these con-

trols are used to obtain the sharpest display. Normally,
- once set, ASTIGMATISM will not need to be readjusted.
. It may need readjustment however, when the vertical
: - plugrin is ctianged. -

- 310, FIND BEAM. Occasionally the CRT beam may be
", driven off screen by large dc input levels or by improper
- control settings. The beam may be brought back on screen
by oupressing the FIND BEAM control and adjus:ing the

_ omGNaL

‘ ' OPERATION

34. Location of controls and connectors is ‘shown in

p L - 37, SCALE. This control adjusts the over-all brightnéss |

G Mimu' - and  vertical _(3.0 “vertical plug-in  manual) ,v:
- Position controls to center the beam. If INTEN. Y is

,:\lt Vo "
v ,'i‘r‘(‘?’

! . © Section Il

properly set, the Beam will remein visible when FIND |
BEAM is released.

3-11. MAGNIFIER. This control varies the gain of the
horizontal amplifier. When switched from X1 to X5 or
X10 the gain increases five or ten times respectively. For
example, one volt into the vertical amplifier plug-in Ext
Input jack produces 1 div of deflection in X1, 5 div of
deflection in X5, and 10 div of deflection in X10.

3-12. DISPLAY. This control determines the origin of the
input signal applied to the horizontal amplifier. With the
DISPLAY control positioned 1o EXT CAL, the external
horizcntal input is coupled directly to the horizontal
amyplifier. As DISPLAY is rotated ccw, the external sigral
is increasingly attenuated. When DISPLAY is fully ‘ccw
(INT), the external input signal is disconnected and the
internal sweep is couplec directly ‘to the horizontal
amplifier., = 7

3-13. REAR PANEL.

3-14. OUTPUTS. Four BNC connectors on the rear panel
of the Model 180ER are provided to supply signals from
the plug-ins to external equipment. Refer to the plug-in
manuals for signal identification. These outputs can supply
3 mA and will drive impedances as low as 1000 ohirs
without distortion. : |

3-15. Z-AXIS INPUT. This BNC connector allows appli-
cation of an external intensity modulation signal directly
to the gate amplifier. Approximately +2V, dc to 15 MHz,
blanks a beam of normal intensity. Conversely, a negative
signal will intensify the beam. | .

3-16.. INTERNAL.

3-17. Positioning the PHASE/BANDWIDTH switch to
PHASE causes the horizontal input signal to be delayed
the same amount of time as the vertical input signal. This
delay allows the Model 180ER to be used for phase
measurements. Channel A of multi-channel vertical plug-ins
should be used when making phase measurements. Refer
to Paragraph 5-29e for calibration procedures when a
different channel (other than A) is used, or when changing

from one vertical plug-in to another.

Note
Make certain that the switch is placed to

BANDWIDTH after making phase measure-
- ments. This will allow normal operation.

332







41 INTRODUCTION.

four basic gires

. /a calibrator and en cutput amplifier. Figure 4-2 shows the
- . interrelationship of thess circuits. -

. 43. FUNCTIONAL DESCRIPTION.

powerﬁumw‘ Two associated circuits, also contained, are

R - Three input sig‘m)ls;'intqmity, horizonial deflection,
~ . and vertical deflection; are necessary to obtain a usable
. display .on the CRT. The circuitry for the intensity and
Ll f-""‘“h'orizdr_l.t‘l‘lf'ddldction‘~iim’qls is explained in the foliowing
- peragraphs which are referenced to Figure 4-2. Thevertical
T deflection signal
" Vertical Plug-in.

.. 4B. INTERNAL. Positioning the HORIZONTAL DIS-
o+ PLAY switch to INT applies —100 volts to the Horizontal
~~ Plugin. Thisvoitage allows the plug-in to operste normally

"m‘op:nsigml. S

7

- _48. The unblanking gate is coupled from the Horizontai

- Plug-in to the gate amplifier where it is summed with the -
' Zaxis input and chopped blanking 'signals (if they are
. spplied). The resulting signal is amplified, and coupled
1 through the high voitage power supply to the control grid
S of the CRT to control the intensity of the dispiay.

o The. ."'r"'ﬁ trigger signal is a ﬁmtive‘ pulse
. produced by the gate amplifier at the end of each
L UNBLANKING GATE

_CHOPPED ALANKING
_Z=AXIS INNUT
.: '.",-\",i?f:.,ibovl»-‘. —

AR - F/0 8161
T Iuom-zomul.r ,

AMPLIFIER

SRR thf}
- BEAM FINDER >
o wo g102
[Fnoséan
=12 40V e

b .
‘h' Rio8
: ‘ 4

42 Tha Modnl .:i‘GOEBf""Oicillos'cope is comprised of
1its. These are: a gate amplifier, a horizontal
hvoltage power supply, and a low-voltage

is coupled directly to the CRT from the

"and. to produce the unblanking gate and the.internai -

Y

T

* Hection IV

. PRINCIPLESOF OPERATION

:"unbianking gain. It is coupled directly 1o the Vertical
- Plug-in{refer to Vertical Plug-in manual for signe! function) -

~4-8. The internal sweep signal from the Htrizontal
Plug-in is coupled through the HORIZONTAL DISPLAY
switch to the ouinut amplifier. Here it iz convaried to a
differential signal, amplified, and applied to the CRT
horizontal deflection plates.

4.9, EM‘E“KER?‘&.L"&.‘.\»Positioning the HORIZOWTAL DIS.
PLAY switch w1 EXT removes the internal display voltage
from the Horizontal Plug-in, eliminating both the unblank..
ing gate and the intsrnal suvaep signal,

. 410, The gate ampiéfier operates as it did whan INT was

selected. There are; however, only two inputs to tihve gate
amplifier: an externatly applied intensity modulation
signal (Z-axis input) and the chopped bianking signal from
the Vertical Plug-in. The altsrnate trigger signal will be
produced only if the externally applied signal is similar to
'the ridrmal unblanking gate. | |

4.1 1. Tﬁe externally applied deﬂection signa! is coupled
through the huorizontal preamplifier to the output ampli-

~ fier where it is amplified and converted to a differential

signa! and then applind to the CRT

T horizontal deflection
plates. - ‘

412, CIRCU!T DETAILS.

4-13. The following paragraphs contain a detailed explan-
ation of each circuit in the Model 180ER,

TEPEN
| o UNBLANKING
\ ~® SIGNALS
DIFFERENTIATOR
: (
ALTERNATE o g
Qn TRIGGER ol

&1




 [HORIZONTAL]

EXY.

/INTERNAL

. |woRzowTAl) | |

'COUPLING () |

|

HORIZONTAL |

| HORIZONTAL

———====—--0 [FORIZONTAL], AMPLIFIER

O FEmoR] -

* HORIZONTAL
PREAMPLIFIER

: /. .
+7 O [HORIZONTAL]
S

HORIZ ONTAL
QUTPUT

| ' K
!
i

AMPLIFIER

SWEEP

"HORIZ

pLuc—in < INT DISPLAY (-1D0V)=-

N

UNBL ANKING

' GATE

"l CGATE

\ ZAXIS)
» I INpUT!

L———J

/

SIGNALS | —*
SR - HORIZONTAL] "
3 PLUG-IN

IVYNIDIYC:

X

~*1 oUTRUT

_Jweurier

AT | KHZ
250MV

ov .

 SIGNALS

AT REAR

PANEL
JACKS

[ ]

CHOPPED_____{ AMPLIFIER

VERTICAL | BLANKING
PLUG-IN

N |
‘ |
& oo t-—O [Eno BEAM]
| ; O [iNTERSITY]
1 |

ALTERNATE
TRIGGER
-3KV |
| VERTICAL
HIGH VOLTAGE DEFLECTION
— +9KV
" | POWER SUPPLY |
+23V UNREG |
+HOOV a
Lo ~ O/ y
VOLTAGE J-=+15V | [Focus ] _
POWER Jo'1246V | g
160A/AR-C-)8

- Figure 4-2. Model 180ER Overall Block Diagram
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4-15. Thc mputs to thc gm ampliﬂor (soe thure 4-1)
are_the unblenking gate, the chopped blanking signal, and
the. Z-axis input signal. Thege three signals may be present
B sither smgly or snmultanoously. depending upon control
S }yaming “These inputs are combined with a current
" established by three front-panel controls: FIND BEAM,

- INTENSITY, and HORIZONTAL DISPLAY. Depressing

_ FIND BEAM shunts the normally adjustable INTENSITY
f'-f.vpountiomctor and supplies maximum current from this

. s addmonal current to brighten tho beam.

| . 4-i6 The input current to amphfiar 0101 through Q104
- is converted to a voltage, amplified, and coupled to the

»‘.vqmgd clipped, and coupled to the Vertical Plus-l" |

“to the complementary feedback amplifier (a current-fed
~ operational - amplifier) Q102/Q103/Q104, where it is
i converted to a voltage, and coupled to the control grid
B circuit ofthoCRT The output voltage is approxlmately

| - Ths iargc nogatm foqdback from the collectors of Q103
and Q104 to the base of Q102 provides the complementary

adjust the hlgh-froquency feedback. CR108 provudes

- protect Q103 and Q104 from vo'tuge breakdown. CR112
.. and CR113 isolate Q103 and Q104 from the high voltage
.~ . inthecontrol grid circuit of the CRT in the event of a grid
2. or cathode short. The output from Q103 and Q104 is

o diffcrentiatld by C116, R128, and R130, and coupled

, clipptr
S e, HORIZONTAL AMPLIicR.

4-19 The inputs to the horizontal amplifier (soe Figure

;. ", 43) are the internal sweep signal and an external signal

SRR applicd to tho HORIZONTAL EXT INPUT jack.

™ .sw':r

~ source. Setting HORIZONTAL DISPLAY to EXT supplies

contnol grid of the CRT. The output signal is also difforen- -

'4-17 The . mput currents’ 0 the gate ampiuﬂer (see
»Figum 8-3, schematic) are summed in the low i:npedance
emitter circuit of Q101. The resulting ‘current is coupled ‘

o -'.Aﬁmm COLLECTOR =(A) cr101) (RR119 & nm)

‘ . feedback amnlifler wnh a.very stable gain. C110 and C113

~ temperature compensation for Q103. CR109 and CR110

through 01_05 to the Vemcal Plug-in. CR111 is a positive .

BT R Saction IV

Posntlomng HORIZONTAL DISPLAY to INT dlsoonnects |

- the external signal and grounds the input of the preampli-

_ftier. The internal sweep signal .is connected through the

B HOR!ZONTAL DISPLA‘Y switch to the output amplifier.

4 20, Selectmg erther EXT SENS or EXT CAL disconnects
vthe internal sweep signal and connects the extarnal signal
through the preamplifier to the output amphfmr With

EXT SENS selected, the amplitude of the signal from the

preamplifier is adjustable by rotating HORIZONTAL DIS-
PLAY betweer the extreme positions. In EXT CAL, R211
is shorted and the output amplitude is determined only by
the input amplitude.

4-21. The seiected signal is applied w the output amplifier
and summed with a current estaklished by the HORIZON-
TAL POSITION control. The resulting current is converted
& differential signal, amplified, ancl applied to the

herizonig! deflection plates of the CRT.

4-22. The external signal applied to the preamplifier {see

~ Figure 8-4, schematic) is coupled through Q291 and

"Q202 to the HORIZONTAL DISPLAY switch, S101. The
high input impedance of Q201 prevents loading the
external circuit. Q202 provides the low impedance neces-
sary to drive Q203. CR201 protects Q201 from voltage
breakdown. C203 and C204, when switched in, decrease
the bandwidth of the preamplifier. The decreased band-

width compensates for the signal delay in the Vertical
Plug-in and allows more accurate X-Y phase measurements

- to be made. R207 is adjuszed for 0 Vdc across R211,

eliminating. horizontal dc shift as l-lOI‘NZONTAL DISh
PLAY is rotated. o

4-23. The input signal to Q203 is summed in the low
impedance emitter circuit with a current established by
the POSITION controls. The resultmg signal is courled
from the emitter of Q206 through emitter follower Q204
to differential amplifier Q206/Q207. Q204 provides the
low impedance necessary to drive Q206. The input signal
to Q206 is coupled through the MAGNIFIER switch,
S203, to Q207, S203 selects the amount of emitter
degeneration between Q206 and Q207, and - therefore
controls the gain; as degeneration decreases, gain increases,
R250, R248, and R246 adjust the gain in the X1, X5, and
X10 positions, respectively, of $203. R253 adjusts the
emitter potentials of Q206 and Q207 to be equal,

ForzowTar] O

OUTPUT

MAGNIFIER

Aupgnrnep;/L N

HORIZONTAL
) DEFLECTION
- PLATES

180A/AN-0~0




v uh'-.hp(ézomal dc !Mft ll ﬂn MAGNlFlER conti ‘0l
itched: Q206 providu @ low impedance voltage sourts
ee of Q207. The differential signzl at the
tos .,of Q208 and Q207 is spplied to compizmentary

¢ amplmm (current-fod operstional - ampiifiers)

-voltage; and coupled 1o the horizontal deflection plates of
“the: CRT. CR203 end CR206 prevent Q206 and (1207,
" respectively, from' muratinn. Diodes CR202/CR204 and
- CR207/CR208' ly": ¢ e outout to the deflection plates
gbotwnm-ﬁm 84 voits rmdlou of the input amplitude.
.Dcpmumg the, FIND BEAM control disables limiter
| CR207/CR208 - and biocks iho signsi to Q211. The
- differentisl gain is effectively cut in haif and tie slectron
;" besr is confined to the horizontal limit of tmn,(‘HT
. _screen, The gain of the comiplementary feeciback am::slifier
s very. stabls Mum of the iarge negative feedback from
. the collsnteiy o i, maw;mm and Q212/Q213 to the hases -
co o Q208 snd Q21 1, ‘respactively. C210 and C229 adjust
', the high frequency feedback of each amplifier individually
’(Mﬁtlo €213 ‘adjusts the fesdback for both. CR205 and
" CR2U% provide temperature componsatlon for 0210 and
e (}2’!3 o

i 4-24. | meu.vou'ms POWER SUPPLY (HVPS).

,4-26 Tho hlm voltage powor supply (see Figure 4-4)

G ptodueos three: rogulmd voltages: 2960V, =+9 kV, and

" .acontro! grid bias voitage. All three voltages are rogulatod
by umpling the -2960 voit wpplv

| '4-28 The 50 kHz output from osclllator Q304/T301
- {see Figure 8-5, schematic) is coupled to' two half-wave
. ractifiers, CR302 and 371207, ind to a voltage tripler
© cirguit. The pulssting dc rom ‘CR302 is filtered and
- apptied to the control grid of the CRT. R326 adjusts
- the dc. potontlal on the grid. The pulsating dc from
- 'CR307 is filtered and applied to the cathode of the CRT. |
V301 and V302 limit the potential difference betwsen
the cathode and the control grid to 140 voits in ke
event of a grid or cathzde short. The ac voliage applisd
to CR307 is alsc 2cupiad to a voltage tripler, CR308—

0SCILLATOR
A\

{‘:?‘ozoalo‘zoo/ozw and Q211/Q212/Q213, converted 10 8

_RESULATOR

FEEDBACK

Y 4 ; N

. CR310 and C318—C321. The +9 kV output from the
tipler- is applied to the post-accelerator of the CRT. -

' 427. Changes in the cathode voltage are ccupled thraugh

the regulator Q301-~Q303 to the oscillstor Q304/7301. .

Assume the cathode voltsge decraases (gocs positiv); a

positive-going signal is applied throwigh the ragulator ¢ the

base of Q304; Q304 condusts for 3 greater portion of the
input cycle and causes a greater voitage change across the
primary of T301, thus incieasing the voltags across the
secandary. R302 adjusts the quiescent dc on the bais of
Q304 and controls the CRT cathode potentiai. L.301
prevents the oscillator from running at 1 MHz. (208

provides an ac ground su that thw oscillator’s feedback is
felt 5n the base of Q304. ' '

4-28. LOW-VOLTAGE POWER SUPPLY (LVPS).

429, The low-voltage powser supply produces five dc
voltages. The —100, —12.6, +15, and +100-voit supplies
are regulated and used throughout the Mode! 180LR and

plug-ins. The unregulated +23V supply is used only by the

HVPS and the pilot lamp. A regulated +105-voit supply is
also produced, however, it is used only within the LVPS.

4-30. Figure 4.5 shows a basic regulated power supply. It

is like a voltage divider in that the entire applied voltage
must be dropped across the series regulator and the

perallel combination of the load and tha sensing device. If

SERIES I
REGULATOR

-

g —
2

?
|
i
|
)
|

I80A/AR-A-8

- Figure 4-5. Basic Regulated Power Supply

RECTIFIER

" RECTIFIER
L T
crsor PN .
| —] ) ' CAT

VOLTAGE TRIPLER
of CA308-Cr3i0 | 49KV
cye ~C321

JOOA/AN-0-9

 Figure 44. HVPS Block Diagram
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the series regulator to change and correct the ouiput.

"431. Sea the LVPS schematic diagram, Figure 8.6,
~Closing 5401 supplies power through rear-pane! switch
5402 to the primary of T401. S402 connects the primary
. windings in either series or parallel for 230-volt or 115-volt

. operation, rexsuciively.

- 432. AC voltages from the secondary windings of T401

o -aore full-wave rectified by bridge circuits. The resulting dc

.~ voltages are filtered and applied to the regulating circuits
| described in the following peragraphs. -

4-33 Thc -100V supply output ﬁs used as 2 raference for
- the other regulating circuits. It must be adjusted first since
‘its’amplitod‘o}wm, affect the other outputs.

o .‘4‘-3‘4._:;_*-100-{\IOLT SUPPLY. The level of the —100V
' wupply output voitage is controlled by a series regulator,

" voltage is sensed by Q415 and Q416 which are connected
in a differential amplitier configuration. The adjustable tap

regulator V402 maintains a constunt voltage drop of 82
- volts, -and in" conjunction with R444 divides the suppiy
. output voltage 30 that the total variation in output voltage

- will be sensed by Q416. If an increase in the load current
requirement occurs, .a decrease in output voltage will be
. obeerved, resulting in a positive-going (less negative) signal
A i the base of Q416, with a larger change being sensed by

‘ Q415. This causes Q415 to conduct more positive. Thus,

- the varistion in output voliage is sensed and amplified.
~ The positive-going cheriga is coupled from the single-ended
output of G418 10 the base of G413. Driver.Q413 controls

~ the base bias level of Q414. The series regulator wil!
‘therefore compensate for the change in output voltage by
decressing its series resistance to return the supply output .

- voitage to the desired level. Temperature compensation for
Q416 is provided by Q415. High-frequency variations in

_ the driver input signal are filtered by C425 and R442 to
. prevent ocillation. Transistors Q415 and 0416 are

- voltage breakdown from the base of Q413 to the emitter

~ of Q414. Overload current protection is furnished by

- F406, and CR430 protects against possible reverse charg-
ing of C427 in the event F406 opens.

435, +100:VOLT SUPPLY. The operation of the +100V
- supply ie similar t0 the —100V supply. Q403 and Q404
operate as a differential amplifier, with Q404 sensing any

' ‘veriation in output or change in relation to the regulated

=100V supply. Voltage regulator V401 and R407 divide
. the supply output voltage, and Q403 senses the total
. variation in output voitage. Protecticn against excessive
- current is provided by F403, and CR412 prevents the

‘. RARYTIL

. output filter capacitor, C408, from reverse charging if the
-, luse opens. Temperature compensation for Q404 is

-38. +106-VOLT SUPPLY. A dc voltage from rectifier
R401-CR404 is appliod across R4OT .and breakdown
‘ode VR401. Zener action keeps the top of VR401 five
its more positive than the bottom, which is at +100V,

e voliage across the lad ware to change, the seniing
deicics would detect the change and cause the resistance of

o 0414, in the supply ground path. Any change in output .

o . of R449 provides a sample of the supply output voltage
. which is used to control the cenduction of Q416. Voltage

~ protected by CR433 and CR434, while CR432 prevents

Section IV

’ T?iis +105-voit pétential at the top of VR401 provides bias
~ current for Q402 and Q404. |

4-37. —12.6-VOLT SUPPLY. Part of the voitaga from the
~12.6V rectitier filter is dropped across the series regulator
and R430, the rest is dropped across the load. Any
vériation in the output will be couplad through Q412 and
Q409 to the bzse of the series regulator. G412 provides a
-voltage gain, while Q409 provides a current gain. C419
and R428 shunt high frequencies to prevent oscillation.
CR425 provides temperature compensation for Q412.
CR420 protects Q412 from bese to emitter voltage
breakdown. '

4-38. Current limiter, Q411, and R430 form: a protective
circuit for the series regulator. If the output is shorted, the
- voltage drop across R430 turns Q411 on. The resulting
negative signal from the collector of Q411 is coup'ed
through the driver to the series regulator, turning it off.
The output current is limited to the zurrent necessary to
keep Q411 turned on. ' ‘

4-39. +15-VOLT SUPPLY. The +15V supply is similar to
the —12.6V supply. Changes in output voltage are applied
to the base of Q409, amplified, and coupled through
Q405 to series regulator Q406. Current limiting action is
provided by R419 and Q407.

4-40, SUPP’[;Y CURRENT AVAILABLE. Table 4-1 lists
the current availabls from each power supply. There is no
minimum current requirement for any supply.

Table 4-1. LVPS Current Capabilities

Maximum Safe

Powrer Supply
ower Supply Current Available

160 mA -
420 mA
725 mA

+100 VDC
+15 VDC
—12.6 VDC |
—100 VDC 80 mA

4-41. CALIBRATOR.

4-42. The schematic diagram of the calibrator is in Figure
8-3.Q106 and Q107 comprise a free-running multivibrator
whose output is a 1 kM2 square wave at two amplitudes,
280 mV and 10V. CR116 and CR117 protect Q106 and
Q107 from voltage breskdown. CR115 disconnects the
collector of Q107 from €122 as Q167 turns off, providing
a faster risetime. The two ovtputs are supplied to front-
panel corinectors and may b2 usad for probe compensation

- and sensitivity calibratior:.

T AMPLIFIERS,

f amplifiers (see Figure 8:3, schematic)
wr>Tollowers (Q108—Q111) that couple sig-
orizontal Plug-in to rear-panel connectors.

Check specific _plug-in manual to determine ‘what
signals are sctusll

ally applied 10 the rear panel connectors,

i

45 .
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| 1P Model 738aR.,

t

69208, or E02-738BR

1 Buguired Characiaristics

1,2, and 10V pk-pk $0.2%

Model 180ER

- Heforence Paragraph

B

5-11, step b; 5-12, steps
b and d

 plug-ins

" HP Model 180A/AR
- w/1801A and 1820A

Sensitivity 1 V/div
svigap epecd 1 usec/div
risetime <3 usec
sweep output

5-11, step g; 5-28, step b
5-23, step d, 1

1 HP Model

-10001A

3%

| 5-28, step ¢

v

- Conmnt Amplituda
R E Simal,Gonqmor |

N

“Tektronix
Type 190B/191

60 kHz — 50 MHz
@ 10V pk-pk

513, step a; 5-29, step
d,7 |

- ¥ ogia
| Vol

* HP Model 3440
w/3441A or 34444
plugsin

x 100 Vde £.06%

T

5-22, step a; 5-23, step a

] 100:1 Divider
.} Probe

HP Model
11044A

/

3000 Vdc

5-23, step a

\

" HP Nodel 3440
' W/2444A plug-in

0.20mA ~25mA
$0.2% |

5-29, step ¢, 3

HP Mode! 62048

i
'

2.5 mA $0.3%

5-29, step ¢, 3

1 HP Model 211A/8.

{

200 kHz 1V pk-pk

" risetime <30 nsec

- | 100kHz @ 10V pk-pk




o 5,1 |NTRODUCTION

B2 TIm nctlon provumL tho porformanee check IPara-

- geaph5-5) and the adjustment procedure (Paragraph 5-17)

~ for the Model 180ER. Troubieshooting information,

. schematic - diagrams, and component ldentnfncatlon are
g "Iocotod in Soction VIII. '

4’5,3. .,Tgsr ;;ouwiuem.

B4, Test equipment required for maintaining and check-
~ ing the performance of the Model 180ER is listed in Table
61, Test equipment having characteristics similar to those
~listed in the table may be used for the penormance check

X and odwstments |

o 55- : PERFORMANGE CHECK.

' 5-6 The poﬂormanoe check verifiss whatbar or not the
Model 180ER is operating within the specifications as
- stated in Table 1-1. This check may be used as part of an

. tional check, or after repair and/or adjustments have been
made. RooontIy calibrated test equnpment should be used
when porformino tha chock

- Bl A Porformanoo Check Record form is mcIuded in
~ - this. manual on Page 5-4a/b. As the initial performance
~check is accomplished, the actual readings should be

uken at a later dato con be compared with the ongmal
N mdingt '

58. The porformanco .check must be done in the

: ,‘ - proooduro in mid- nquonca as sucooodmg steps cre depen-
3 dnnt upon control sminm and mults of previous steps.

‘so Pneummnv SET-UP.

" B10. Apply power 1o the Model 180ER and allow a
RN _-,,ififuoo minute warm-up Do not ingtall plug-ms .

g fﬂsm cm.lannon
| Sot oo\mrol: - foIlom

 MAGNIEIER................. - Ciei.XE
'HORIZONTAL DISPLAY . .- - . EXT CAL

|  SECTIONV
- PERFORMANCE CHECK AND ADJUSTMENTS

incoming quality control inspection, as a periodic opera-

. ‘_ontorad on the form. The form should then be removed °
from the manual and filed in a safe place so that readings .

- ssquence given below. Do not attempt to start the

3'I-IORIZONTAL coupnng. Y -

b. Connect a 10V pk-p‘k‘ signal from Voltmeter Cali-
brator output to HORIZONTAL EXT INPUT.

c. Obtain a honzontal trace by adjusting INTENSITY
and POSITION controls.

| d. Adjust HOFIIZONTAL DISPLAY for 10 div of
deflection,

e. Disconnect Voltmeter Calibrator and connect CALI-
BRATOR 10V output to HORIZONTAL EXT INPUT."

f. Trace is 10 div * 1 minor div long.

g. Observe CALIBRATOR 10V output usmg the Mon-
vtor Oscilloscope.

h. Risetime of cahbrator waveform should be less than
3 usec.

5-12. MAGNIFIER.

a. Set MAGNIFIER to X1 and HORIZONTAL DIS
PLAY to EXT CAL.

b. Connect a 10V pk-pk signal from Voltmeter Cali-
brator output to HORIZONTAL EXT INPUT.

c. Deflection is 10 div 15 minor div.
d. Repeat above procedure setting MAGNIFIER to X5

with 2V pk-pk signal, and X10 with & 1V pk-pk signal.
Deflection is 10 div £5 minor div in each case.

5-13. BANDWIDTH.

a. Connect a 50 kHz signal from Constant Amplitude
Sugnal Generator to HORIZONTAL EXT INPUT.

b. Set MAGNIFIER to X1. Adjust Slgnal Generator

“amplitude for 10 div of defiection.

" Increase frequency to 5 MI-Iz Deflection is greater
than 7.1 div. (If deflection is lass than 2 div check that |
Phasa/Bandwndm switch is in Bandwidth.)

5-14 BEAM FINDER

a. Rotate INTENSITY and HORIZONTAL Posmon |

* fully cew.

b. Depress FIND a'sAM;
c. intensified beam “a‘ppurs on scieen,
.

Lo NN sl e e e ot e e,




__.5.15" covsn nsmovm.

?.,;;_sw The cover of the Model 180ER may be removed by
"_'t,‘;nmovcng thl approprim m ind lifting the cover fru

*f,,f”sn ADJUSTMENTS.

513 madm for adjustmg the Model 180ER is given in
o Pnng'lphs 6-19 through 5-29. Reqmrod test equipment is
~ listed in Table 5-1. Test equipment with similar character-
- istics may be. substituted if necessary. Figure 5-1 shows
L }ﬂ.tho Iocltion of adjunments in the Model 180ER.

I
\

S .519 Tho adiustmom procodure must be done in the ,

" squence given below. Do not attempt ‘o start the
e .proecdurc in mid-sequences, as succeeding steps are depen-
dunt upon control mtmgl of pravious. sups '

o r‘szo. rnsumumv ssr-ur N
'5-21 lmull plugoim in Model 1805R Tum power on: and
aliow a fifteen minute warm-up. Moke certain that Phase/
| ' Blndwidth switch is in Bandwidth position.

" szz. Low-voums POWER SUPPLY.

R % Connoct the Dlgital Vcetmctar to each test pomt in
. Tablo 6-2. -

EEE ) Mako the proper odiustment to obtain the indicated
- voltagu .

Table 5- 2 Low Voltage Adjustments

Test Pcim

-100V £ 0.1V
+100V £ 0.1V

R R | +15V £ 0.01V

| 52 MIGH-VOLTAGE POWER SUPPLY.
¢+ a Monitor the —100 Vdc at TP404 with the Digltal
'Voltmotor using a 100: 1 Dmdor Probe.
H, |
‘Obnrve and note thc ml mdfng, which will be

.fapproximatcly -1.000 volit.. Accuraey in noting the
S =obum|d voltlno is mntial ior proper. ad;ustment

€ Multiply tho rudiug obuinod in sup b by 2&% 50.

d Monitor the High Vomp by TP301 with the Digltal
o ,’Voltmotcr usmg [ 100 1 Dwuder Probo _

L . T'!i.’.:"‘?".‘:'l'?'?" dangarous to life.

Model 180ER

. Adjust R302 to obtain a voltage reading exactly

- equivalent to the result obtained in stop c, (approximately
| -29.500V). |

f. The required hm-voltaga output of the supply is

- ~2950V 10.5%.
© 524. ASTIGMATISM.

a. Set HORIZONTAL DISPLAY to EXT CAL and
Vertical Display to A. *

b. Center spot with Horizontal anc! Vertical POSITION

_controls.

1 ¢ Adjust FOCUS and ASTIGMATISM for the smallest

round spot.

'6-26. INTENSITY LIMIT.

a. Set Sweep Dlsplav switch on Horizontal Plug-in to
MAIN (if applicabie) and rotate INTENSITY to 10 o‘clock

position.
b. Adjust R326 until spc;t disappears.

5-26. FLOOD GUN. |
a. Rotate INTENSITY fully cow and SCALE fully cw.

b. Rotate R348 fully cw. and then slowly ccw until
entire screen is at a uniform intensity. :

c. Rotate SCALE fully ccw. .-

'5-27. TRACE ALIGNMENT.

a. Set HORIZONTAL MAGNIFIER to X1 and HOR- i"
IZONTAL Couplmg to AC. .

b. Connect CALIBRATOR 10V output t0 HORIZON-
TAL EXT INPUT.

¢. Rotate INfENSITY cw to view trace.

d. Adjust TRACE ALIGN to make trace parallel with
center graticule line. |
l

e. Connect CALIBRATOR 10V output to Channel A

‘ mput

f. Set Vartical Plug-in controls as follows:

Channel A Polarity. . ...... i eeenaeasanas +UP
Channel A Volts/div. ....................... 1
Channel A Vernier........... weeeeas....CAL
Channel ACoupling. ..................... AC

~ @. Adjust R338 to align trm panllol with center

" graticule line.

~ ORIGINAL




h : Dkeonnoct CALIBRATOR fmm chcal INPUT

,‘:52& GATE MLIFIER RESPONSE

L b s..t Monitor Oscillmcopo‘ébntrols as follows:

c. Obnnn signal on collector of 0103 using a 10:1
Ohltnnd :imal to increase by 2 minor div.
" d. Adjust C110 and C113 for a fast risetime and a flat
response. ,
~ 529. HORIZONTAL AMPLIFIER.
s. DCBALANCE. |
1. Set MAGNIFIER 1o X10 and HORIZONTAL

SRR DISPLAY to EXT CAL. Cunt« «;;m with Homzormu.
A Posmou |

2. Set MAGNIFIER to X1 and recenter spot with
o R263. | ' s
o ) chut mps 1and 2 until spot dm not shift

. pomlon when MAGNIFIER is switchod from X10 to X1.
b VERNIER BALANCE
1. Set MAGNIF!ER to X10

CO 2 Romc HOHIZONTAL DISPLAY fully ccw (not
" lmo INT) and center lpot wmo HORIZONTAL POS!TION

3. Rotats HORIZONTAL DISPLAY to EXT CAL

o Iﬂd adjust R¢07 to rowsmr spot

o ,{mn HORIZONTAL DISPLAY is rotated from flly cow
- t;(not in m'n to EXT CAL

: K'Y GAlN. :

1 Slt HORIZONTAL MAGNIF!ER 10 Xl and
‘O'DRIZONTAL DISM.AY to EXT CAI. : ‘

Sct following contro!s a lppliablo
BRI HORIZONTAL DISPLAY”-...._ ..... INT '
. MainTime/div....:.0.............. 0.1 uSEC
“\MoinVomicr.......,.....‘ ...... U ....CAL
. SweepMode. . ..........\.0iirinnns AUTO
" SweepDisplay ........0uuiuunn.. «.dv. MAIN
-_ vDcluyodTlmo/div...;"...';.....' ....... v OFF

 Timeldv ......................... 01 uSEC
o “TrlgprSouru ........... eerreieanee < INT
- Slope ............ e eseseeee i, +
Co'upllng...... ......................... C

"oividu Probe. Adjust INTENSITY control to cause

A nopms«p-zmaunﬁupotdmmtmm‘

r_zoomzm

SectionV
2. Adjust Horizontal and Vertical POSITION to
. center spot on ’Ic_ft edge of graticule.
Note
Tabla 6-3 lists the currents necessary to
- calibrate the horizontal gain. They should be
accurates to 0.3% if plug-in mterchangoabllity
is desired.

3. Inject the current specified in Table 5-3 into the |
emitter of Q203. Spot should be at right edge of graticule.

" Table 5-3. Gain Adjust

- INJECT

4, Porfovm the adiustment specified in Table 5-3 to
take up half of the diffsrcnce Letween the spot and the
rigm edge of the graticule :

Note

If 10 div of deflection can not be obtained
by adjusting R250 and the CRT has been
replaced, it may be necessary to uloct anew
value fcr R261.

, 5. Repeat steps 2 through 4 until spot deflects 10
div. \ ,

6. Set HORIZONTAL MAGNIFIER to X5 and

. repeat step: 2 thrcugh 6 usmg applicable information in
Table 5-3. ‘

" 7. Set HORIZONTAL MAGNIFIER to XIO and

ropoat steps 2 through 5 using applkablo information in
Table 5-3.

d. TRANSIENT RESPONSE. |
1 Connect a 1 usec/div sweep signal from the
Monitor Oscilioscope to the Channel A Input of the
Vertical Plug-in '

2. Adjust Channel A Volts/div and Vernier eontrols
for an 8 div display. . |

3 Connect a 2001:"1 kapk,squm wave from

the Square Wave Generator to the Modol 180ER ORI-
ZONTAI.. EXT INPUT

4, Synehronizo thc Monitor Oscillooeopn with ﬂn




' Oburvc th. vnnform on the Moda! 1aoen and
,adhm 6210. C213, .and C229 for best response on lower
7; ght-hmdeormrofthowavoform T

Note

€210 and C229 should be adjusted so their
slugs m almost equa!!y extendod

5. Set.cqrrtrols as follows:

' HORIZONTAL DISPLAY ................ INT
. Channel A VOISV ..........ceuvenne..oid
Channoli’Achier......................CAL

o 7 Connect 3 50 MHz sine wave at approxlmately
o ;4V pk-pk from the Constant Amplitude Slgnai Generator
10 Channol A lnput :

8 Sclect the fastest sweep speed and obtain a
dipley.

. 9. Rudjust 0213 to drsplay one cycle in 20
. :mnonconds

e. PHASE.

1. Set controls as follows: .

Phase/Bandwidth . ..................... Phase .
P A |

HORIZONTAL MAGNIFIER

Modei 18«1)&8_‘),', |

'

HORIZONTAL DISPLAY Ceeeeeaaaas .EXT CAL

2. Connect a 100 kHz sme wave from the Omiﬂlator
to HORIZONTAL EXT INPUT and to Chanrml A lm)ut

g ~ Note

| 'y o

Under normal conditions, only Channel A . -
should be used (wher: using a multi-channel
Verticai Plug-in). If another chanriel must be.
used, perform this procedure for that channrl

instead of A.

3. Adiust Oscillator émplitudé for. an 8 div display.

4. Adjust C203 for a smgle dlagonal line of the

CRT (no phase shnft)

b

5. Return Phase/Bandwndth switch to Bandwmth

position before replacing covers.

ORIGINAL
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~" Serial Number:

CHECK

"PERFORMANCE CHECK RECORD

. MINIMUM

" READING

SactionV

'MAXIMUM

L0 risetime

.
T b st

Calibrator - -
.~ amplitude

|

9.9 div

none

#

10.1 div

3 usec

e

. Miagnifior
X1
X5
X10

9.5 div
9.5 div
9.5 div

10.5 div .
10.5 div
10.5 div

Bandwidth

7.1 div

none

PARAGRAPH

~ AC coupling

Beam Finder

PERFORMANCE CHECK RECORD

Serial Number:

CHECK

Intensified beam

MINIMUM

PEADING

yes or no

MAXIMUM

511
step,f* |

steph

- Calibrator
amplitude

risetime

9.9 div

none

Iy

10.1 div

3 usec

512

step C

stepd

. Magnifier
X1
X5
X10

9.5 div
9.5 div
9.5 div

10.5 div

10.5 div
10.5 div

513

Bandwidth

. ':‘step c
- 514

e ‘.;V'-ozo‘n ¢ 8 s 8. 8 a8 svo‘.-"lA‘- 5 8 & 8 8 2 a @® l:‘! 8 8 8 5 3 9 8 ® 8 9 8- 5.2 8 & @ .ja“i‘i'-‘ c‘__a"n ...:‘-;o:p »

| Bqam F‘inder‘

AC coupling

7.1 div

Intensified beam

none

L

yesorno
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| . plo Figqro 5-1. | Adi’ustmom Locations, Left Side View | |




| ' o Section V -
| \
. \\ .
HORIZ RESP -
- X0 - ADJ NOo3 Y
, | GAIN - BALANCE c229 ALIGN  HORIZ RESP |
g o ADJ ~ ADJ , ADJ ADJ NOe2 -
- R246 R253 R336 c23 .
o HORIZ RESP
ADJ NOo!
o c210
}. ~ _PHASE/
. BANDWIDTH - |
SWITCH
8202
XS GAIN o
ADJ .
R248
A6
AT
TP40I
PHASE S +100V |
xn‘\eﬂn ' TP402
_ VERNIER
I R250 BAL ADY +ISv
o . R207 +100V
| +18V ADJ |
, : ADJ R4)2 '
| 423
‘ - | | | 180ER-A -4
R - /ol Figure 5-1 Adjustment Locations, Top and Side Views
Cen e ) .. 'bBS
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HORIZONTAL

Section VI

~—MPIOS
- RIOS
NPIO7

- T MPNIT

. - T

Hi8 - MPI00
\‘T”n"s - MPIIS

‘ “~R3%0

R334
M- -S40l

. \?\’:@,\'*osm
. J104

2 a0z M8

J103

POST ACCELERATOR LEAD

Model 180ER

A
A

)
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6 ";,}f‘mmoouc'nou g
0-2 This: section ‘contains Informnion for ordonng re-

.t{u pom in. alpha—numciul order of weir reference
ig 'uons ond provida the following informmon for
l. lellﬁ-i!imthoHPPm Numbor
b Teble 6-3 lists tho oquivalont military part number:
RS Doscripﬁon of part; soe Tabls 61 for lm of
o uforonoo rs and obbrowotlons

) 83. . Mnhamool pom are listod by referance designa-
S ton i m Tahlo 62 and Table 63and ndontlﬁod in anure 6-1.

_ 64. ORDERING INFORMATION,

86, To ordor a roplaeofnont part from the Hewlett-
L ;Pockard COmponv, address the order or inquiry to the
. nearest Hewlett:-Packard Sales/Service Office (list in rear
o of monual) and supplv the followmg information: -

L e SECTIONVI
st na REPLAOEABI.E PARTS

" placesble perts for the inetrument, Tables 6-2 and 6.3 list

b. Mode! rsumbor and end\t-dlmt serial number of
instrument.

Quantity of parts deoirad.
6-6. To order a part not hsted in Tablo 6 2, prowdo the
following mformatnon.

. Model number and onght-dlglt serial number of tho
mstrumont

b, Description of part including function and location. .

6-7. Component descriptions given in Tables 6-2 and 6-3
will assist in obtaining replacement parts from manu-
facturers other than HP. However, many parts are manu-

fact:=~4 only by HP. Manufacturer and manufacturers

pe  number for non-HP parts will be supplied upon
roquost Contact the nearest HP Sales/Service Ofﬂce.

6-8. To order a repJacement part from Table 6-3, refer w

HP Part Numbor of mm(s) military orocurement standards. o
(
Tablo 6-1 Roforonco Desagnators and Abbrowations
ST | IIIIIINCI DISIONATOIQ , ’
1 A = unembly E = misc. electronic part . M = meter TB = terminal board "
8 AT = attenuator, F = fuse . MP = mechanical part P = test point ‘
' - resistive termination  FL = filter P = plug U . = microcircuit(non-repairable)
~§ B . =motor, fan H = hardware P8 .= power nupply A = vacuun) tube, neon bulb,
C = capaeitor IC = integrated circuit Q = transistor : photocell, ete,
CP'  =mcoupling - J s jack © R = registor o VR = ynltage regulator (dlode)
CR = diode K = relay - " RT = thermistur . w = cable
DL = delay line L = inductor - 8 - = switch X = socket
ID8 - a devlce lignaung (lamp) LS = gpeaker ' T = transformer Y = crystal
ABBREVIATIONS
' “;‘A‘ . ‘= ampere(s) Ge = germaniym minat = miniature "~ g-b = slow-biow
-ampl. = amplifier(s) G a giga (10%) - mom. = momeniary : Se .= selenfum
assy - ”Qemblyb . 5 , g]rd = glags dlod) - mtg »n moimtlng < sect” L :sectlm(s)
= - grd = ground(e my, = mylar :
- jbd - . =board(s) = C : . ;
. '§-bp ' =bandpass H = henry(les) n = nano (10 9) s
H e mcentt (1079 :: . t':‘o::t;y ‘ ";/ec p ::;'l‘nal Y closed E = single pole
- jear.  acarbon R HP = Hewlett-l’ackard n/o = normally open = gpecial
‘jeew - =counterclockwise - Hz =herts S - npo = negative positive zero = gingle throw
.cer . ='ceramic’ o (zero temperature = stundard
‘coax. = coaxial ‘ At - interMedlate treq , coeffictent) ' ‘ :
coef - coefficient impg = impregnated nsr = not separately . Ta = tantalum
T Comy : :""‘“""‘“ .. ined = incandescent replaceable td - = time delay
N fhend o c:"‘;"‘:‘o '("‘) o " incl = include(s) - | o TD = tunnel dlode(s)
g ) actor(s . . ins = insulation(ed) ~obd = order by description tgl = toggle -
i { CRT = cathode-ray tube int  «internal ox * oxide T » titanium
; - few .-elockwue ' o ' : -
SRR [t . _ , , . ‘ . tol = tolerance
fa:  sdecraeh) Tk vekioqod) " p epieo (0l teim. s trimmer
J dep¢’ ' = deposited cnrbon’ S , - pe = printed (etched) circuit(s)
: ;p L. x:o fhm. . : :m o om found(ei) - ‘l:Gu = program N u = micro (10-0)
pat e @ throw - - ev - =lever . . plv -puklnvonevoltueo
ST .+ lMa  =lineartaper p/o =part v = volt(s)
‘aleet. ,- oloctrolytlc - log. = logarithmic taper poly - polyltyrane - var = variable
‘encap = eacapsulated M . low-pou mm (s) - porc = porce!al(n) | W “
ot -mtnnl o . pos = position(s = watt(s
S . m -mlm (10 ‘pot. ' = potentiometer(s) w/ = with
i -lltld(l) ‘ M smeg;a uo‘) o pk-pk = pepk-to- w/o = without .
o= ::“Mm mnmm(o) mo:ﬂm- m.t:ll gt& S rect  ='pectifior(s) - wVlde = dc working vo!t(l) g
L ,,moou-mo IR . :

-ndtolrmcncy A

= wirewound




© Teble6-2. ReplacesbieParts o Model

_Description |
(Refer to Table 6-1) o

gete amplifier and high voltage regulator
sweep gate output amplifier e

_horizontal amplifier
high voltage oscillator
high voitage rectifier

>P2>>>

low voltage rectifier
‘low voitage power supply
~high voltage power supply
switch display

2

28

g . .'

(AR
>>>>

fxd my. 0.1 uF 10% 200 wVdc

fxd my. .01 uF 5% 200 wVdc -
fxd my. .022 uF 10% 200 wVdc
fxd my. .022 uF 10% 200 wVdc
fxd my. .022 yF 10% 260 wVdc

| clo1 . 01600168
| cwo3 | oeooe2 |1
p ocioa 01600162 | -
iy, c106 | o1600162 |

FEiGTe

N =
00000

fxd my. .022 uF 10% 200 wVdc o
var polystyrene 0.7 -3 pF 300 wVdc | | \
fxd cer 3.3 pF 10.26 pF 600 wVdc | t
fxd mica 2000 pF 2% 300 wVdc
var tefion 0.2 -1.6 pF 600 wVdc

~'c108 | 01600162
o enn3 | o121-0168

b omb sed b
XX, X X

. 'Cc114 | 01600162
. CH8 | 01800039

~c11e - | .0150-0081
- f c120 | 0180-0155
o c121 1 | 01400189

fxd my. .022 uF 10% 200 wVdc

fxd Ai slect. 100 uF —-10+75% 12 wVdc
fxd cer 20 pF 10% 100 wVdc

fxd Ta 2.2 uF 20% 20 wVdc

fxd mica 6826 pF 2% 300 wVdc . g o 3

N s -
00000

. €122 01400189
~c123 | o008 | 1

c127 01800156 |
c128 | o180-0186

fxd mica 5826 pF 2% 300 wVdc

fxd elect. 10 uF —10+100% 150 wVdc
‘fxd Ta 2.2 uF 20% 20 wVdc

fxd Ta 2.2 uF 20% 20 quc

0000

©" c200 . | o1700022
o ca02 01600075
€203 | 0131-0004
~ C204- . |. 0140:0228
206 | 01800162

C208 | 01600162
€210 . | 0132:0007 3
.cat | 01600162

.C212 - | 01760040 | 2
. c213 | 01320007 /

fxd my. 0.1 uF 20% 600 wVdc )

fxd cer 4700 pF —20+100% 500 wVdc

var mica 16 - 160 pF 176 wVdc | : Y
- fxd mica 360 pF 1% 300 wVdc |

fxd my. .022 uF 10% 200 wVdc

-d w=b -A

T el
00000

fxd my. .022 uF 10% 200 wVdc
fxd var rexolite 0.7 - 3 pF 350 wVdc
fxd my. .047 uF 10% 200 wVdc
fxd my. .022 uF 10% 200 wVdc
var rexolite 0.7 - 3 pF 350 wVdc

cne | oweo223s | 1
o c218 ¢ |. 01600162
c219 | oweomez |
C220 | ow00187 | 4
c21 . | cieoo1e? |

. czm | oneoote
ca21 | 01800197

fxd cer 0.75 pF $0.25 pF 600 wVdc
fxd my. .022 uF 10% 200 wVdc

xd my. .022 uF 10% 200 wVdc

fxd Ta elect. 2.2 uF 10% 20 wVdc
fxd Ta elect. 2.2 uF 10% 20 wVdc

00000

ixd my. .022uF 10% 200wVdc
fxd Ta elect. 2.2 uF 10% 20 wVdc
. fxd Ta elect. 2.2 uF 10% 20 wVdc

000

{ DRI




M2
- cM3

ca18
CA19
- G6
CA4

- CA27

~ CR102
CR103

b cRmt

§irs

| o
~ CR101
~_CR104

gcmoe

o fcmoo |
. CR110

) cAmz .

1 s
CANT

e 0132-0007
1 01600162
~ 0170-0040

| 0180:0076
01602486

0170-0019

-0180-0097
01600360

* 0160-0007
| o160-0007
| o1e0-2320
| 01602320
| 01600807

1 ote0-2320
- 0160-0224

0166-0224
0160-0224
0160-0224

| 01801811
| 01600161
~ 0180-0151

0180-1808

0160-0168

~ 0180-0100
~ 0180-1810
| o180-1886

' 01600168

0180-0007

© 0180-1809 °

0160-0168

0180-0007
0180-1807

0160-0168
0180-0100

-0180-1810

1901-0179
1901-0040
1901-0040

'1901-0040

1901-0040

1 1901-0020

1901-0029

“1901-0040
| 19010438
1 mmm |
| nowooe
| 19010008 |
| 1oroms |

Ta

N) =

N =

-;-n”NA & =2

NOO0O0O 00000 000

c.

: var rexolite 0.7 - 3 pF 350 wVdc
: fxd my. .022 :.F 10% 200 wVdc
: fxd my. .047 UF 10% 200 wVdc

_Table 82. Reploombl Pars (Contd)

Description
(Refer to Table 6-1.)

fxd elect, 20 uF 26 wVdc

xd cer .0047 uF 20% 3500 wVdc
fxd my. 0.1 uF 5% 200 wVdc
‘fxd elect. 47 uF 10% 35 wVdc
fxd my. 0.22 uF 10% 200 wVdc

fxd cer .01 uF 5000 wV'dc

fxd cer .01 uF 20% 5007 wVdc
fxd cer .01 uF 20% 5000 wVdc
fxd cer .01 uF 5000 wVdc
fxd cer .01 uF 20% 5000 dec

fxd cer .01 uF 20% 5000 wVdc

NSR: p/o A8 potted assy
NSR: p/o AB potted assy
NSR: p/o A8 potted assy
NSP: p/o A8 potted assy

fxd elect. 100 uF 20 wVdc -

txd cer 4700 pF +80 —20% 4000 wVdc
fxd cer 4700 pF +80 —-20% 4000 wVdc
fxd elect. 430 uF —10 +50% 200 wVdc
fxd my. 0.1 uF 10% 200 wVdc

fxd Ta elect. 4.7 uF 20% 35 wVdc

Section VI

fxd Al elect. 18 uF —10 +50% 150 wVdc

: fxd elect. 2100 uF —10 +75% 40 wVdc

fxd my. 0.1 uF 10% 200 wVdc
fxd elect. 47 uF 10% 26 wVdc

fxd elect, 3400 uF =10 +756% 26 wVdc
fxd my. 0.1 uF 10% 200 wVdc

fxd elect. 47 uF 10% 35 wVdc
fxd elect. 200 uF —10 +50% 200 wVdc
fxd my. 0.1 uF 10% 200 wVdc

fxd Ta elect. 4.7 uF 10% 35 wVdc
fxd Al elect. 18 uF —10 +50% 160 wVdc

: ,Si (spocnal)
: Si (special)
: Si(special)

: Si (special)
: Si (special)

: Si (special)
: Si/(special)
: Si (special)

: Si (special)
: Si (apocial)

" CR:
_ CR: -
CR: Si(spociel)

Si (special)
Si (special)




TR T e AT
R '

© Model 180ER

. CR208

. ,~CR208
~ CR209

 CR302
CR307
- CR309

CR310

- "'CR401
. CR402
1. CR403

. CR406

!  craos
" CR4OY
. CR409

- CR410

CR413
- CR414
- CR415

 CR416
‘CR417

' CR422

. CR424
. _CR4%
B

| cRaz®
{ craze |
| creo

CR207

CR301

CR411
CR412

CR419
CR420
CR421

CR423

19010040
- 5080-0464

- 1901-0040
© 1801-0049
1901-0341
11901-0341
1880-0026-
- 1880-0025
1801-0048
' 1901-0049
| 1010000
1801-0040

1001-0028 .
- 1901-0028

~ 1801-0026

1801-0040
1301-0049

-1801-0028
. 1901-0028

1901-0040

5080-0464

1880-0025

1901-0049
1801-0049

1901-0028
1901-0028
1901-0049
1901-0042
1901-0049

1901-0049
1901-0040 |
1801-0040
1801-0049 -
1901-0::49.
1801-0049

19010040 |
19010028 |

AN

' CR: Si (special)

. CR: Si (spocial)
CR: Si (special)

CR: Si (special)

'CR: Si (special)

CR: Si (special)
CR: Si (special)

'CR: Si (special)

CR: Si (special)
CR: Si (special)

CR: Si (special)
CR: Si (special)
CR: Si (special)
NSR: p/o A8 potted assy

NSR: p/o A8 potted assy

NSR: p/o AB potted assy

CR: Si (special)
CR: Si (special) ;

‘CR: Si (special)

CR: Si (special)

.CR: Si (special)

CR: Si (special)
CR: Si (special)
CR: Si (special)
CR: Si (special)

CR: € ispecial) -

‘CR: Si (special)

CR: Si (special)

- CR: Si (special) .

CR: Si (special)

CR: Si (special)
CR: Si (special)
CR: Si (special)
CR: Si (special)
CR: Si (special) -

CR: Si (special)
CR: Si (special)
CR: Si (special)

| CR: Si (special)
: ‘CR: Si (spocial)

CR: Si (special)

aapsont

‘CR: Si (special)

CR: Si (special)
CR: Si (special)

"CR: Si (special)

(Refer to Table 6-1.)




. H23
W24

" F408

 FL401

H1
H2
HS.
~ 'He .
H?

e e
HO.

CHI
H12

H13

H14

HI5
‘H18
H17

- H18
H22

n
- 4101
102

I g3
e 108
J108

oner

H10

| 1901-0040
19010040

- ,14500359;
12000043

21100012

121000021
2110-0021

2110-0067 |
21100002

2110-0002

~ 2110-0067

9100-2483

0362-0063
6020-0495

. 1400-0091
0340-0114

e

5040-0430
' 1400-0026
00180-24701

00180-24702

0380-0724

00180-45402

00180-45404
00180-45403
00180-09104
00180-09106

0610-0063
00180-41208
' 5040-0464

50600767
1261.0137

1250-0083
00180-21702

-] 00180-21702

1250-0083

12500083 |
' 1250-0083

12500083

12800083

- -N

N = oed =

and

mTmmThmTmm

Tabl. 6-2 Rophe-bll M CCom'd)

\ Ducrlmlon
(Refer to Table 6-1.)

-
i

CR: 'Si (special)
CR: Si (special)

DS: Indicator light, power 28V 40 mA
Insulator: transistor

F: 0.5A 250V cartridge

: 1.25V s-b 125V cartridge

1.25A s-b 125V cartridge

.30A 250V cartridge

2A 250V cartridge

2A 250V cartridge

0.30A 250V cartridge

FL: Line Filter .

Clip: iquafe pin

" Pin: interconnection square

Clip: component 1-3/8 in. dia E.ock
Bushing: teflon .
Mount: T301 7/8 in.

Mount T301 21/32 i in.
Clamp: hose (CRT neck)
Standoff: octagonal T401 mount
Standoff: black insulating for A1

Spacer: T{01 support ‘

. Bushing: insulator focus control
“Insulator: focus control
‘Bushing: insulator calibrator jacks
- Clip: ground plug-in

Clip: ground dag

Retaining ring: focus shaft
Clip: twin lead horiz
Hanger: probe clip-on

Foot: assy plastic

. J: female 32 pin

J: BNC female
J: banana famale
J: banana female
J: BNC female
J: ‘BNC female

J: BNC female

J: BNC fer
J: BNC foma}le |
J: BNC fimalo

: bindiﬁgpogt |

/
»

- Section VI

© .88




. MP101
1. wri102
1 wpPi103

' MP104

1 wmpios

MP106

© 'MP107
~ 'MP108 -

MP111

MP112
MP114
MP116
 MP117
MP118

 MP119
 MP120
MP121
- MP123

MP128

'} wp130
-~ MP133
© MP134

. MP135
CMP137

.. MP138
I  wr139
1 mP1a0 . -
© MP142

1 MP151
‘i MP152 i

1 éfécoon |
91400047
91400047

91400047
91400047

91400047
91400047

-9140-0047

- 91700029

| 91400071
" 50600435
00180-66601

{ 0018067404
0018067402
0018067404
- 00180-05002

103700432

0370-0348

| oo18067401
0018067403

0906-0331
1480-0030

00180-44103

00180-23202

00180-23201

10178-60601

- 00180-00229

00180-00208
00180-00602

- 00180-64108

0018061201
0018001210

0018001208
0400-0010

0018043102

0018060108

0018061103
| s0400453 |
‘| ooteo01208 |
| 00180:23701

00180-60210
10018001206 |
0018061104 | °

00181-002C9

'00180-01227, |

-—eed o ad =

-

b b b and =—b

Tablc 5-2. mhll Parts GCom'd)

Description

{Refer to Table 6-1.)

fxd 20 uH 10%
fxd 20 uH 10%
fxd 20 uH 10%
fxd 20 uH 10%
Y fXd 20 uH 10%

fxd 20 uH 10%
fxd 20 uH 10%
'fxd 20 uH 10%
bead

?rrrﬁ Frcrr

fxd 22 uH 10%
: trace align
y align

ool P

Knob: assy bar w/black arrow
Knob: assy w/black arrow

Knob: assy bar w/black arrow
Lever: control fine horiz position
I(nob: control lever

Button push find beam

Knob: round hollow shaft mtensnty
Knob: assy w/black arrow

Knob: assy w/black arrow and off
Shield: light plastic bezel

‘Gasket: CRT mount
Stand: tilt

~ Cover: fuse block

Coupler:. control screwdriver adjust

- Coupler: control knob

Filter: mesh contrast filter
Panel: front (incl J104)

‘Panel: front sub

Shield: assy CRT
Cover: high voltage supply

~ Clamp: CRT neck plastic

Bracket: xfmr mount bottom front
Bracket: connector plug-in
Grommet: .250 1.D.

Guide: i'ight plug-in

iC'IQSlIS aay power section

“Heat Sink: right (incl XQ403, XQ404)

Insylator: high voitage
Buckct CRT control ‘
Shaft: find bnm control

Paml rear display section
Bracket: pwr transistor (incl XF301, X0_301)

- -Heat Sink: left (incl XQ401, XQ402)
Panel: narpoworactuon '
‘Bracket: capmtor (inc! XF403 XF404 H5)

Model 180ER

'ORIGINAL

/
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IR

AR RIE SAS e A S R i AL

| oota001218

0018001223
0018001215

0018001222
00180-04703

5060-0447

5000-0051

5000-0446

5000-0445
00180-01217

© 00180-00601
~ 5000-0449

~ 5000-04690
© 5060-0462

. 43200231
. 1854-0019

1864-0019
~ 1853.0038
. 1864-0056
© 1863-0009

1864.0234
18450234
1854-0071
1864.0071
18530016
18530016
18560020

1854-0083
1860-0168

| 18540071
| 18s40m9

1864-0019

18530009
1364-0066

13530000
* 1854.0066
| usaooaa

| isse0023 |
| 18sacan

- Chassis: “agsy display section

: 00?30-80107'
50200476 |
‘| ooig0-26401
1 0018043101

N == DN

—d end ned b

PPPPL O002RR

399 999499999 Y-Y-1-1-3

v,‘i

e r-u.e»z. aopheabhhmwom'd)

g 'v,-wxxmxmwm,‘ AN

““fj“;wpnnme

Description

'Section Vi .

(Refer to Table 6-1 )

Bezel: front panei
Insulator: plexiglass high voltage cover

‘Guide: left plug-in

Bracket: mount L302

Bracket: T401 mount to"p‘rear
Bracket: T401 mount bottom rear

“Bracket: T401 mount top front

Bracket: T401 support
Frame: assy side

Cover: side
Plate: fluted aluminum
Cover: top

~ Cover: bottom

Bracket: cover

Shield: post accelerator
Spacer: frame front
Spacer: frame rear

Kit: rack mount

- Gasket: RFI

Si npn (special)
Si npn (special)
Si pnp (special)
Sinpn 2N3119
Si pnp (special)

Si npn 2N3445
Si npn 2N 3440
Si npn ({special)
Si npn (special)
Si pnp 2N3638

=4

Si pnp 2N3638

Si FET n-channel (special)
Si npn (special)

Ge pnp 2N2635

Si npn (special)

Si npn (special)

Si npn. (special)
Si npn (special)
Si pnp (special)
Si npn 2N3119
Si pnp (special)

Si pnp (special)
Si npn 2N3119

‘Si pnp (special)

So npn (spocnal) _
Si npn (spocul) |




] N R

By to - . )
: -} . R119
: ]

T

| e

‘1 aate

R102

~ R104
" R105

R113

- R114
- R115

R117

-~ R120
Rt
 R125

|  oam
Q413

0414
Q415

R101
~ R103°

©'R106
. R
- RN2

 R118
R118

R126

o m27

b R128
) ma29

C o R130

. Table62 ReplacmblePurts(Cont'd)
‘.l . Description
= | (Refer to Table 6-1.)
| 18s40039 ‘| Q: Sinpn2N3063
. g “'1854»-10291 Q: Si npn (special)
| 18540063 | 4| Q: Sinpn2N3085
. 1854-0090 2 'Q: Si npn (special)
| 1864-0087 Q: Si npn (special)
~ 1854-0071 Q: Sinpn (special)
1854-0039 Q: Sinpn 2N30563
\ 1} ‘ -
1864-0063 Q: Si g 2N3065
- 1864-0071 - '@ Sinpn (special)
1864-0071 - Q: Sinpn (special)
1864-0039 Q: Sinpn 2N 3053
1864-0063 Q: Sinpn 2N3055
: 1‘854-00‘71 Q: Sinpn (special)
~ 1864-0071 Q: Si npn (special)
'1854-0090 Q: Sinpn (special)
1854-0063 Q: Si npn 2N3055
- 1854-0087 Q: Sinpn (special)

' .1854-0071 Q: Si npn (special)

07670438 | 8| R: fxd metfim 5.11 kilohms 1% 1/8W .
0757-0407 7 R: fxd metfim 200 ohms 1% 1/8W
0757-0407 R: fxd metfim 200 chms 1% 1/8W
0767-0401 9 R: fxd metfim 100 ohms 1% 1/8W
0757-0458 1 R: fxd metfim 51.1 kilohms 1% 1/8W
2100-1904 1 | R: var comp 10 kilohms 20% 1/aw
0757-0281 1 R: fxd metfim 2.74 kilohms 1% 1/8W

. 0757-0401 R: fxd metfim 100 ohms 1% 1/8W -
0767-0401 R: fxd metfim 100 ohms 1% 1/8W
0757-0401 R: fxd metfim 100 ohms 1% 1/8W
0757-0290 1 | R: fxd metfim 6.19 kilohms 1% 1/8W
07567-0724 1|  R: fxd metfim 392 ohms 1% 1/4W

~ 0757-0461 1 R: fxd metfim 68.1 kilohms 1% 1/8W
0757-0727 1 R: fxd metfim 562 ohms 1% 1/4W
0757-0407 ‘ R fxd metflm 200 ohms 1% 1/8W
07670756 1| R: txd metfim 13kilohms 1% 1/4W
0757-0468 1 ~R: fxd metfim 150 kilohms 1% 1/8W
0757-0756 ‘ ‘R: ixd metfim 13 kilohms 1% 1/4W
0757-0280 10 R: fxd metfim 1 kilohin 1% 1/8W
0757-0760 3 ‘R: fxd metfim 20 kilohms 1% 1/4W
07570416 1 | R: fxd metfim 511 ohms 1% 1/8W-
07570441 2.1 R: fxd metfim 8.25 kilohms 1% 1/8W

.0757-0438 1 R: fxd metfim 5.11 kilohms 1% 1/8W

07670434 | 5 ‘R: fxd metfim 3.65 kilohms 1% 1/8W

.0767-0283 3 | R: fxd metfim 2 kilohms 1% 1/8W

| 07670421 | 1| R: fxd methim 826 ohms 1% 1/8W
| 0761-0083 | 1 | . R: fxd metox film 68 kitohms 5% 1W

‘Model 180ER

- ORIGINAL




R L

07670760
0757-0468 |
07570468

0683-0276
0757-0283

0757-0407

0757-0760
0698-5418

0698-5419
- 0668-5421

0757-0451

- 0757-0438

0757-0436

0767-0451
0757-0438

0757-0436

- 0757-0431

0757-0283

G757-0428

0757-0431

- 0757-0283

0757-0438
0683-0275
0683-0275

0757-0465

0757-0344
0757-0401
0757-0845

0757-0282

0757-0847

- 2100-1418
10757-0440

0698-5420

10757-0463

2100-2089
0757-0441
0787-0792
0757-0401
2100-2076

0757-0460

0757-0401

| o787-0283
| o767-0764

| orsr0781 |
| ors7-0291

BN o A) o ad

-b

—-d

DIIDD PHIIID DIDDD

P DIDILD VIDIT IVDDD IDID

Replacesble Parts (Cont’d) |
(Refer to Table 6-1.)

: fxd metfim 20 kilohms 1% 1/4W
: fxd metfim 130 kilohms 1% 1/8W
: fxd metfim 130 kilohms 1% 1/8W
fxd comp 2.7 ohms 5% 1/4W
fxd metfim 2 kilohms 1% 1/8W

: '7xd metfim 200 oixms 1% 1/8W

7xe metiim 20 kilchms 1% 1/4W

;' fxd metfim 50 ohms 0.17% 1/8W

: 1A metfim 1.95 kiichms 0.1% '1/2W
fxd mettim 17.82 kilohms 0.1% 1/2W

: fxd metilm 24.3 kilohms 1% 1/8W
fxd metfim 5.11 kilohms 1% 1/8W
fxd metfim 4.32 kilohms 1% 1/8W
fxd metflm 24.3 kilohms 1% 1/8W
fxd metfim §.11 kilohms 1% 1/8W

PP DD

fxd metfim 4,32 kilohms 1% 1/8W
fxd metfim 2.43 kilohms 1% 1/8W
fxd metfim 2 kilohms 1% 1/8W

fxd metflm £.71 kilohms 1% 1/8W.
fxd metﬁlm 2.43 kilohms 1% 1/8W

fxd metfim 2 kilohms 1%.1/8W
fxd metfim 5.11 kilohms 1% 1/8W
fxd comp 2.7 ohms 5% 1/4W

fxd comp 2.7 ohms 5% 1/4W

fxd metfim 100 kilohms 1% 1/8W
fxd metfim 1 megohm 1% 1/4W
fxd metfim 100 ohms 1% 1/8W
fxd metfim 18.2 kilohms 5% 1/2W
fxd metfim 221 ohms 1% 1/8W

fxd metfim 27.4 kilohms 1% 1/2W
: var comp 50 kilohms 20% 1/5W

: fxd metfim 7.5 kilohms 1% 1/8W
fxd metfim 3874 ohms 0.1% 1/8W
fxd metfim 82.5 kilohms 1% 1/8W

: var comp 50 kilohms 30% 1/2W (special siot)
: fxd metfim 8.25 kilohms 1% 1/8W

fxd metfim 681 kilohms 1% 1/4W

: fxd metfim 100 ohms 1% 1/8W _

+ var car comp dual 10G kilohms 20% (includes R221)

fxd metfim 61.9 kilohms 1% 1/8W
: fxd metfim 100 ohms 1% 1/8W
NSR: 1,/o R218

1

“R: fd metfim 2 kilohms 1% 1/8W
“R: fxid metfim 33.2 kilohms 1% 1/4W

"R: fxd metfim 2,43 kilohms 1% 1/aW
 R: fxd metfim 2.74 kilohms 1% 1/8W

o

Section VI
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R230
- R231
R232
R234 -
R235

- Ra37
- R238
./ R239
'R244

" R246

' R246
'R247

R248

"R249

R250

R251

R252
R263

R254
R257

‘R252

R259
R261
R262
R263

R264
R268

R269
RZ70

R271

R273

R276
1301

R302

‘R303

R304
R305

" R313

R314
R315
R316

R317

'~ R318
'R319
'R320

* HP Part No.

0757-0443

0757-0434

0757-0736

0767-0846
0757-0413

- 0767-0407

"0757-0841

0757-0448
0683-0275

0757-0388 |

2100-1770
0757-0284
21001771
0757-0411
2100-1773

0757-0428
0698-3416
2100-0741

'0698-3416

0757-0468

07570440

0757-0427
0757-0741
0757-0281
0757-0200
07%7-0443
0757-0434
0757-0736
0757-0513

0757-0&46:
0757-0407

0767-0841
0683-0275

- 2100-0943

0727-0263
0757-0442
06255238

| 0757-0442

- 07657-0438

- 0698-3563

0757-0283
0757-0280

' 0767-0465
0767-0401
0767-0814

| Ta

NN N

Table 6-2.

N

-t A -

- ) b -

: fxd metfim 1.5 kilchins 1% 1/4W
: fxd metflm 392 ohms 1% 1/8W

: fxd.metfim 200 okms 1% 1/8W

: xd metfim 12.1 kilohms 1% 1/2W
: fxd metfim 18.2 kilohms 1% 1/8W
: fxd comp 2.7 ohms 5% 1/4W

: fxd metfim 30.1 chms 1% 1/8W

: fxd metfim 150 ochms 1% 1/8W
: 'var ww 200 ohms 10% /2%

: fxd metfim 332 ohm; 1% 1 /W
: var ww 1 kilohm 10% 1/2W

: fxd metflm 1.62 kilohms 1% 1/8W
: fxd metfim 21.5 kilohms 1% 1/2W
: fxd metfim 130 kilohms 1% 1/8W |
: fxd metfim 7.5 kilohms 1% 1/8W

: fxd metfim 1.5 kilohms 1% 1/3W

: fxd metfim 5.62 kilchms 1% 1/8W

: fxd metfim 3.65 kilohms 1% 1/8W
: fxd metfim 1.5 kilohms 1% 1/4W

: fxd metfim 950 kilohms 1% 1/2W
:. xd metfim 10 kilohms 1% 1/2%%

PIT IIVID IIDID II IIIID IIIID DVIDVID IIIDD DIDID TIDDD

S * Model 180ER
Replaceable Parts (Cont'd) )

| Description
(Refer to Table 6-1.}

fxd metfim 11 'kilohms 1%4 1/8W
fxd metfim 3.66 kit ims 1% 1/8W

fxd metfim 22.1 kilohms 1% 1/2W

var ww 100 ohms 10% 1/2W

var ww 5 kilchms 5% 1W
fxd metfim 21.5 kilohms 1% 1/2W

fxd metfim 2.43 kilohms 1% 1/4W
fxd metfim 2.74 kilohms 1% 1/8W

fxd metfim 11 kilohms 1% 1/8W

fxd metfim 392 ohms 1% 1/8W
fxd metfim 22.1 kilohms 1% 1/2W

frucf roetiim 200 ohms 1% 1/8W
fxd metfim 12.1 kilohms 1% 1/2wW

fxd comp 2.7 ofvms &% 1/4W
var meiflim 100 kilohms 209 3/4W

fxd metfim %0 megohms 2% 1/2:

txd metfim 10 kilohms 1% 1/8W ‘ .
fxd metfim 5.11 kilohms 1% 1/8W .

fxd car. fim 2.49 megohms 1% 1/2W

fxd metfim 2 kilohms 1% 1/3W

fxd metfim 1 kilohm 1% 1/8W

fxd metfim 100 kilohms 1% 1/8W

fxd metfim 100 ohms 1% 1/8W
fxd mflm 511 ohms 1% 1/2W
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fxd ‘comp 22 knlohms 5% 1/4W

var comp 1 ‘megohm 20% lin 1/5W
“fxd depc 29 megohms 10% 14
,m.wm 1 Myr frm 5% 1/4W.

"kfmi amtﬂm M.’f’.’ mlohms 1% 1/8W‘

txd metfim 61.5 kiiohms 1% 1/8W

fxd metiim 43.2 kilohms 1% 1/8W
- fxd metfir 61.9 kilohms 1% 1/8W

var ww 5 kv!ohms 10% 2W

,'fxr’ n‘mmm 1 kilohm 1% 1/8W
vér cer metfim 20 kilohms 30% 1/2W

- fxed mﬂm 1 kilohm 1% 1/8W
f,aﬂ oomp 16 kilohms 5% /4w
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ixd comp 18.28 megohims 5% 1W
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var comp B0 R« s '“w", /2w

$xd mietfim 33.2 kil iohrs 19 1/%\'
var ww 100 olins 10% 2W
fxd metfim 1 kilohm 1% 1/8W

fxd mmflm 1 kilehsn 1% ¢ .-’ .":

i‘xd meﬁﬁm 6“‘ 9 kalw*m “i% ‘HEW

.fud meiﬂm 43.2 ki?@hm 1% 1/aw
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-V CRT mtcrrwl gr&'vma 931 phosphm
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| gi%eﬁ*m % mm é-1) |
i - .amm.-,, o m
2 var wy, 600 ohms 10% ww | |

2 fxd metiim 24,3 kilohms 1% 1/2W
: fxd metfim 3G.1 chms 1%1/8W

- xd mutfim 30.1 kilohms 1% ? f20
o 0.38 ohms 5% 2W

. fxd metiim 100 kilohms 1% 'ﬁ/PW o
¢ fxd mettim 332 kidohme 15 1 mw ' o
1 fxd matfim 3.68 Kilohens 1% 1 1w

“var ww 500 ohms $0% 175w
fxd metflm 24 3 kilchms 1% 1 ’2W

: fxd ww 10 chme 5% 2V |

R: fxd matfim 100 kilobns 13 1/8W

R: fxe wetfin 1 kilohm 1% /60 L
R fxd metfim 82.5 ohms 1% 1/8W o
- R fad matilm 30.1 Kilotwrss 1% 1/2W -

R: fxd matﬂm 5.62 kalohms 1% 1/8%
- R: fxd metiim 100 kalohms T 1/8W
R: fxd metfim 33.2 kiichms 1% 174w
A
A:
R

R: fxd metfim 30.1 chms 1% 1/8W
: fxd meﬁim 4.3% M”m"m 1% 1/8W

s var ww 1 kilohm 10% !/2W
) U | matﬂm 2 s.bkalahms 1% /2w
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: gm«*hmmmn dprit mom. 30 'Vac 3259:) A

: slude dpdt minet Hﬁ Vauc-Vde 0.84
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: rotary thr%posntaon or:e-section

S: toggle switch dpdt 125‘ VacbA
: slide dpdt slott;d 125 Vac-Vdc 0.5A
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XV303

12000041

19023006

19023364
190233541]

0018061617
0018081626

- 00180-61660
- 00180-816:8

| oot8oe1e83
0018061665 |
- 00180-81667 |
- o0iB0stesE.
0018061662
oowwqu

~1moooav

umoou |
1400-0084
14000123
1400-0123

11200-0041

1200-0041
1200-0041
1200-0041

12000192
12000060
1200-0408

_ -

VR:
- VR:
VR:

avalsnche 5.32V 5%
avalanche 54.6V 5%
‘avalanche 54.6V 5%

- W: assy coex 11 to S101
W: assy vert deflectior.
W: ossy swwm nate output
W:. dzsy Yioriz cotlection
w: assv iow Vi a,mgsa supply
W:" assy main harrm

W: . assy horiz magmfuer
| W assy T40%

w: assy coax dimlay,_swi:ch

w:

X‘F.': :

ow*w mput

block single

XF.
XF:
XF:
XF:

‘block three-fuse
-block three-fuse

XQ: insulated two-pin
insulated two-pin
insulated two-pin
insulated two-pin
imulat_od two-pin

XQ:
XQ:
XQ:
- XQ:

Consists of:
Socket: CRT

Pin: CRT socket
Cover: CRT socket

VR: avalanche 10.0V 5%

cartndgo tingle extractor-post type L
cartridge single oxtnctor-post type

Section: VI

Ducripﬁon

(Rcfcr 10 Table 6-1 )




" Teble 8:3. Military Part No. Mode! 180ER

o Ducription

.C105
€106

- c107
Cc1%8
- C109

“ 1o
Clem
cni2
cng
- cie
Lons

AN "‘GI"‘IB' |
an

' oomponents mmblod for opemtlon mfr 28480, P/N 00180-66513.

- Not Used.

o

| creurr aonno CALIBRATOR GATE AND HIGH VOLTAGE CONTROL?

Printed circuit board w/all components asnmblod for operation; mfr 28480
P/N 00180-665611.

\

CIRCUIT BOARD MAIN AND DELAYED SWEEP AND GATE OUTPUT AMPLIFIER:

Printed circuit board w/all components assembled for operation; mfr 28480,
P/N 001 80-6651 6.

CIRCUIT BOARD HOFIIZONTAL ANMPLIFIER: Printed curcmt board w/all

g componoms assembled for operation; miiv, {1480, P/N 00180-66510.

CIRCUIT BOARD HIGH VOLTAGE OSCILLATORS Prmted circuit board w/all

components assembled for operation, P/N 00180-66515.

CIRCUIT BOARD, HIGH VOLTAGE RECTIFIER: Printed circuit board w/all
components assambled for operation; mfr 28480, P/N 00180-66509.

CIRCUIT EOARD LOW VOLTAGE RECTIFIER: Printed circuit board w/all
compononts ammblod for operatnon, mfr 28480, P/N 00180-66514.

CIRCUIT BOARD LW VDL IAGE POWER SUPPLY: Printed clrcult board WIaII

" TRIPLER. ASSEMBLY HIGH VOLTAGE Box w/all components assembled for |
oporotion, mfr 28480 P/N 00180-61 102 |

SWITCH DISPLAY Prmted CIl’cu'It board w/all compononts assembled for operatlon
mfr 28480, P/N 00180-61902.

- CAPACITOR, FIXED, MYLAR: 0.1 uF 10% 200 vdcw

- CAPACITOR, FIXED, MYLAR: 0.01 uF 5%, 200 vdcw. mfr 56289,

“P/N 192P10352 PTS. |

CAPACITOR, FIXED, MYLAR: 0.022 uF $10%; mfr 56289, P/N 192P22392 PTS.
CAPACITOR Samo as C103

CAPACITOR Same as C103
CAPACITOR: Same as C103
Not Used.
' Not Used.
Not Used

CAPACITOR VAR IABLE POLYST YRENE 0.7 to 3 pf, 300 vdcw mfr 72932
. P/N 635-009-4R.

" CAPACITOR: MIL type CC20CJ3R3C..

' CAPACITOR: MIL type CMO6FC202G03.

- CAPACITOR, VARIABLE, TEFLON 0. 2 to 1.5 pf. 600 vdcw. mir 72982,

P/N 530-00;,
CAPACITOW‘ Some as C103

CAPACITOH FIXED ELECTROLYTIC 100 uf, I2vucw mfr 56289,
P/N 30D107G01 2CC2DSM.

CAPACITOR FIXED CERAMIC 20 pf IOOvdcw, mfr 56289 P/N 53047
Not Usod o

ORIGINAL
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~ Table 63, Military Part No. (Cont'd.) ool . - Section VI

L - Description

- C201
€202

c203
204

€206
€206

207

€208
€209

c210

-c211
212

cn3

214
C215

C216

o7
. c218

c219
C220

ca

c222
c223

c224
c226 .
. C226

Not Used.

Not Used.

. CAPACITOR, FIXED, TANTALUM 2.2 uf $20%, 20 vdcw, MIL type
- CS13BE225M. '
'CAPACITOR, FIXED, MICA: 5825 pf :!:2% 300 vdcw, mfr 00853,

P/N RDM20F5825QG3S.
CAPACITOR: Same as C121.

CAPACITOR FIXED ELECTROLYTIC 10 uf -10% +100%, 150 vdcw, mfr 56289, “
P/N 30D106F150DD2DSM.
Not Used.

* Not Used.

Not Used. .
CAPACITOR, FIXED TANTALUM: 2 2 uf 20% 20 vdcw

CAPACITOR, FIXED, TANTALUM 2.2 uf 20% 20 wvdc.

Net U,

CAPACITOR, FlXED MYLAH 0.1 uf 20% 600 vdcw

CAPACITOR, FIXED, CERAMIC: 4700 pf -20% +100%, 500 vdcw, mfr 72982,

. P/Y 851-000X5U0-4722.

CAPACITOR, VARIABLE, MICA: 16 to 150 pf, 175 vdew: mfr 28480, P/N 0131-0004.

CAPACITOR: MIL type CMO5F361F03.
CAPACITOR: Same as C103.
CAPACITOR: Same as C103.

Not Used.

Not Usari.

Not Used. ;.
CAPALITOR VARIABLE GLASS 0. 7 to 3 pf, 350 vdcw; mfr 72982 P/N 535- 033 4R
CAPACITOR:: Seme as C103.

' CAPACITOR, FIXED, MYLAR: 0. 047 uf 110%, 200 vdcw, mfr 56289

P/N 192P47392PTS,
CAPACITOR: Sam~ as C210.

CAPACITOR MIL type CC2OCK R7SC
Not Used.

Not Used.

Not Used. |

CAPACITOR Same as C103.

CAPACITOR: Same as C103, T | N

o CAPACITOR; MIL type CS13BE225K.
| CAPACITOR: Same as C220.
- CAPACIT OR Same as C103.

Not Used

.Not Usad

Not Used.
CAPACITOR Same as C220.

- CAPACITOR: Same as C220.

CAPACITOFI MIL type CSR13GIS4KM

VCAPACITOR Sameascmo

615




" TebleR3. Militery Part No. (Contd) - Model1%0ER

‘ Ducfiptioh" IR ‘

| CAPACITOR: Same as C103.

1 cAPAqnon Same as C7112.
B 1

. Not Used. |

|- capaciTOR, FIXED, ELECTROLYTIC 20 uf, 26 vdew; mir 56289,

| - P/N 40D208G025DCEDST. |

| ./ CAPACITOR, FIXED, CERAMIC: 4500 pf, 3500 vdcw; mfr 28480, P/N 0160-2486.

'CAPACITOR, FIXED, MYLAR: 0.1 uf £5%, 200 vdcw; mfr 56289,

"P/N 192P10452PTS. |

Not Used.

‘Not Used.
- Not Used.
} CAPACITOR FIXED ELEG’GTRDLYTIC. 47 uf 10% 35 vdcw, mfr 28480,
. P/N 0180-0097
CAPACITOR, FIXED, MYLAR 0.22 uf 10% 200 vdcw; mfr 28480,
P/N 0160-0380.
CAPACITOR, FIXED, CERAIWC 0.1 uf 5000 vdcw; mfr 28480 P/N 0160-0907

CAPACITOR, FIXED, CERAMIC: 0.01 uf, 5000 vdcw; mfr 71680, P/N DA938-000J.
CAPACITOR, FIXED, CERAMIC: 0.01 uf, 5000 vdcw; mfr 28480, P/N 0160-2320.

Not Used.
"~ Not Used.
- Not Used. | .'
_CAPACITOR: SameasC309. | . |
CAPACITOR: Same as310.

CAPACITOR: SameasC311. |
,,,, ~ CAPACITOR: Potted assy, not replaceable. B
- CAPACITOR: Same as C318. o |
CAPACITOR: Same as £318.
CAPACITOR: Same as C318. | |

- Not Used.

' CAPACITOR, FIXED, ELECTROLYTIC: 100 uf 10+75%, 20 vdcw;

Mfr 56289, P/N 600D107G020DDA4.

CAPACITOR, FIXED, CERAMIC: 4700 pf —20+80% 4000 vdcw,

Mfr 71590, P/N 2DDH67S472ZAA.

Not Used. |

CAPACITOR: Same as C402. :

CAPACITOR, FIXED, ELECTROLYTIC: 430 uf 200 vdcw; mfr 56289
_ P/N 32D212G040ANBA.
. CAPACITOR, FIXEL:, MYLAR: 0.1 ut 10% 200 vdcw; mfr 28480,
- P/N 0160-0168.
B CAPACITOR FIXED, TANTALUM ELECTROLYTIC 4.7 ut 10% 35 vdcw;
~ mfr 28480, P/N 0180-.0100.
- CAPACITOR, FIXED, ALUMINUM, ELECTROLYTIC 18 uf -10% +50%, 150 vdcw;
- mir 28480, P/N 0180-1810 : o
Not Uud | ‘

o
e
2
%‘njiﬂ,, .
L'r g
\I.A.‘
i

FEsEHE

- C410. . .| Not Uud | I
. CA1Y M} MotUsd. . '
TR 1 ¥ EEER ,.L",ﬁAPACITOH FIXED, ELECTROLYTIC 2100 uf 40vdcw mir 56289 o
BT I ,‘P/N 3202126040A86A | | ‘

[ ' NS '(\, ’ . ot e . B " i . . . .
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ca24
cazs
CA26

CR100
CR102

'CR103
CR104

~CR106
'CR107

CR110

- CR112
~CR113

T.mo-s Military Part No. ,(cch:'d;)

Descfipt‘ion-'l

Section Vl =

c422
c423 .

caz

CR101

CR106

~ CR108
- CR109

CRMT

CR114-

-} emms
" . cRite
| emm

'-CR201 o
acnzoa;;,,“q o

| capaciTon; Fixeo, mvLas: 0.1 ut 10% 200 vdow; mir 28480

P/N 0160-0168.

: CAPACITOR FIXED, ELECTROLYT!C 47 uf 10% 35 vdcw mtr 28480
- P/N 0180-0097. ;
1 NotUsed. - -
“ Not Used. | ‘
Not Usad

‘CAPAClTOR FIXED ELECT ROLYTIC: 3400 uf, 25 vdcw mfr 58289
P/N 32D342G025AB2A. '

CAPACITOR, FIXED, MYLAR: 0 1 uf 10% 200 vdew; mfr 28480,
~P/N 0160-0168. -
' CAPACITOR, FIXED, ELECTROLYTIC 47 uf 10% 35 vdew; mir 28480,
P/N 0180-0097.
Not Used.
Not Used.

N

\

Not Used.

“ CAPACITOR’ FIXED, ELECTROLYTIC 290 uf 200 vdcw, mir 56289,

P/N 320291F200AB2A.

'CAPACITOR, FIXED, MYLAR: 0.1 uf 10% 200 vdcw, mfr 28480
~ +/N 0160-0168. |
CAPACITOR, FIXED, TANTALUM, ELECTRO' YTIC: 4.7 uf 10% 35 vdcw;

mfr 28480, P/N 0180-0100.
CAPACITOR '‘ALUMINUM, ELECTROLYTIC: 18 uf -10% +50% 1’50 vdcw;

- mfr 28480, P/N 0180-1810.

Not Usod

DIODE, SILICON: Mfr 07263, P/N FD7018
DIODE, SILICON: JAN 1N914.

DIODE: Same as CR102.

DIODE: Same as CR102.

Not Used. |

Not Used. '

Not Used.

DIODE: Same as CR102..

~ DIODE, SILICON: Mfr 04713, P/N smasa-w
DIODE: Same as CR109.

DIODE: Sameas CR102.
DIODE, SILICON: - Mfr 04713, P/N SR‘I356

| DiooE: Seme as CR112.
Not Used.

DIODE, SILICON Mir 07283 P/N F02225
. DIODE: Same as CR115..
‘ DIODE Samoascmls

= DIODE SlmouCRﬂS .
~ DIODE, SILICON: Mfr 28480 P/IN 5&0-0464. o
.. DIODE: Same as CR102. .
|  DIODE: SameasCR202.

o DIODE Samuscmoz )

!
L
v,
t
!
i
.\
3.
.
y
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" | Teble8:3. Military Part No. (Cont'd.) Model 180ER

(IS

. Deﬁcriptioh

: 'DI'OD‘E':‘

| DIODE: SameascR202. | o
" DIODE: s.moacmm_,, ) | *
 DIODE, SILICON: Mfr 28480, P/N 19010049,
" DIODE, SILICON: Mfr 28489, P/N 1901-0341.

‘Not Used.
" NotUsed.

~ Not Used.: |

* DIODE: Same as CR302.

"Not Used.

- DIODE: Same as CR301.

DIODE: Same as CR102.

" DIODE, SILICON: Mfr 04713 P/N 1358-8.
DIODE: Same as CR301.
' DIODE:

- DIODE: Same as CR102
. DIODE:

- DIODE: Same as CR301.
" DIODE: Same as CR301.

“DIODE:

 DIODE: Seme as CR408.
'DIODE:

" DIQDE:

- DI!DE: SameasCR102.
DIODE:' Same as CR102.
,;f.DIODE Somqu(:ﬂim.

)IODE: SameasCR102.
DIODE: Same as CR202:

.
. I
1

Not Used.

DIODE: SameasCR301. |
DIODE: Same as CR301. !

DIODE: Same as CR301.

DIODE: Same as CR102
DICDE: Same as CR102.

DIODE, SILICON: Mfr 28480, P/N 1901-0028.
DIODE: Same as CR408.

DIODE: Same as CR408.

DIODE: Same as CR408.

Same as CR301 .

DIODE: Same as CR301.
DIODE: Sameas CR301.

Not Used.

Same as CR102.

DIODE: Same as CR102.
DIODE: Same as CR301.

DIODE: Samc as CR301

$|mc as CR102
DIODE: Same as CR408.
DIODE: Same as CR408.

Same as CR408.
Same as CR412.

ORIGINAL




“Table 63, Military Part No. ‘f(‘cm'q.) |

Description R

~ F301

F401

'F402

Fa03
F404

. F405
F408

- FL401

“H1
H2
H5
H6
H7
H8
. H9

H10
H11
H12
H13

e | - H15
i | H16
p | H17
A H18

H22
H23
H24

et

J1

3100
- 501

| nes

08

F400

FL400

" H14

J102
Jios

4108
nor.

ORIGINAL

Not Usod

LIGHT, INDICATOR Mfr 08717, P/N 102$R-G-F813

/ .

| Not Used. .

FUSE: MIL typo MS 90078-7

| Not Usad

FUSE SLOWBLOW: 3AG, 125v, %amp, mfr 71400 P/N MDL1%4.

. " FUSE: Same as F401.

FUSE: 3 AG, 250v, 3/10 amp; mfr 714"0, P/N AGC3/10
FUSE: MIL type MS80078-9

FUSE: Same as F404,
FUSE: Same as F403.

Not Used. - |
FILTER, LINE: Mfr 28480, P/N 9100-2483.

CLIP: SQUARE PIN, mfr 28480 P/N 0362-0063.

" PIN: SQUARE INTERCONNECTlON mfr 28480 P/N 5020-0495

CLIP: COMPONENT, 1-3/8 dia. block, mfr 28480, P/N 1400-0091.
BUSHING: TEFLON, mfr 28480, P/N 0340-0114. “

MOUNT: Transformer T301 7/8 in., mfr 28480, P/N 5040-0402,
MOUNT: Transformer T301 21/32 in., mfr 28480, P/N 5040-0430.
CLAMP, HOSE: CRT neck, mfr 28480, P/N 1400-C026.

STANDOFF, TRANSFCRMER: . Mfr 28480, P/N 00180-24701.
STANDOFF, GATE BOARD: Mfr 28480, P/N 00180-24702,
SPACER, POST TYPE: Mfr 28480, P/N 0380-0724. |
INSULATOR, BUSHING: Mfr 28480, P/N 00180-45402.
INSULATOR, FOCUS: Mfr 28480, P/N 00180-45404, ...

INSULATOR: 1/4-inch bushing,l mfr 28480, P/N 00180-45403.‘

CLIP, GROUND: Mfr 28480, P/N 00180-09104.
CLIP, DAG GROUND: Mfr 28480, P/N 00180-09105.
RETAINING RING: focus shaft, mfr 28480, P/N 0510-0053

CLIP, LEAD HORIZONTAL Mfr 28470, P/N 00180-41208

- HANGER, PROBE, CLIP-ON: Mfr 28480, P/N 5040-0464.
FOOT Assy plastic, Mfr 28480, P/N 5060—0767

CONNECTOR, RECEPTACLE: . 32-contact, female; mfr 02660, P/N 264200-32S.
| Not Used.

CONNECTOR, BNC, FEMALE: Mfr 95712, P/N 30624-1.
JACK, BANANA: Mfr 833330, P/N 219—0 |
JACK: Same as J102,

' NotUezd

7 counscron. Same as J101.
"'CONNECTO‘P Same as JIN1.
CONNECT OR Samas as JIO) .

Scctiop') Vi




‘MP100
. MP102

MP103
MP104

MP105
MP106
‘MP107
MP108

MP110
‘MP111

o MP11?

MP101 .

MP109

NP2
NP3
Co MRS

L MP116

o
k“*-;?iMP1 L

Not Und

- Not Used.

Not Used.

POST BIND!NG: Mfr 28480, P/N 1510-0038

" Not Used.

. 'Table 8.3. Military Part No. (Cont'd.)

"l

’ CONNECTOR Same aleOl

o 'CO_NNECTOR: ‘Same as J101.

" Description

INDUCTOR, FIXED: 20uh +10% mfr 99848 P/N H51074020

INDUCTOR:

* Not Used.
. Not Used.

INDUCTOR:

Not Used.

INDUCTOR:
INDUCTOR:

INDUCTOR:
INDUCTOR:
INDUCTOR:

Same as L101.

Same as L101.

Same as L101.
“Same as L101.

Same as L101.
Same as L103}.
Same as L101.

Model 180ER

INDUCTOR, BEAD, FERRITE: Mfr 02114, P/N 56-090-65/4A

Not Used '

INDUCTOR: Same as L101.

COIL, ALIGNMENT: Trace align; mfr 28480, P/N 5060-0435
COIL, ALIGNMENT: Y align; mfr 28480, P/N 00180-65601

KNOB ASSEMBLY: Horizontal magnifier; mfr 28480, P/N 00180-67404.

KNOB ASSEMBLY: Horizontal position, coarse; mfr 28480, P/N 00180-67402.

KNOB ASSEMBLY: Horizontal display; Same as MP100C.
LEVER: Horizontal position, Fine; mfr 28480, P/N 00180-05002.
KNOB, LEVER: Mfr 28480 P/N 0370-0432.

PUSH- BUTTON Fmd beam; mfr 28480, P/N 0370-0350.
KNOB ASSEMBLY: . Intensity; mfr 28480, P/N 0370-0348.

'KNOB ASSEMBLY: Focus; mfr 28480, P/N 00180-67401.

KNOB ASSEMBLY: Scale; mfr. 28480, P/N 00180-67403.

- Not Used.

" NotUsed. ;
SHIELD, LIGHT: Mfr 28480 P/N 5040-0444.

GASKET, SHOCK MOUNT!NG Mfr 28480 P/N 0905-0331

"~ Not Used.

S'IAND TILT: Ml’r 28480, P/N 1490-0030

. Not Used. |
COVER, FUSE: ‘Mfr 28480 P/N 00180-44103

- COUPLER, SHORT: 2 required; mfr 28480, P/N 00180-23203.
~ COUPLER, FOCUS: Mfr 28480, P/N 00180-23201.

. ':FILTER MESH CONTRAST Mfr 28480, P/N 10178—60501

. ORIGINAL
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. Table 63, Military Part No. (Cont'd) Section VI

Ducripﬁon

PANEL, FRONT: Mfr 28480, P/N 00180-00229.
PANEL, SUB: Mir 28480, P/N 00180-00208.

SHIELD, CRT: Mfr28480 P/N 00180-00602

| | COVER PLATE, HIGH VOLTAGE SUPPLY: Mfr 28480 P/N 00180«64128

CLAMP, SHOCK MOUNT ASS:'MBLY' Mfr 28480, P/N 00180-61201

| - o ‘BRACKET TRA. RMER FRONT, BOTTOM: Mfr 28480, P/N 00180-01210.
MP134 |  BRACKET, CONNECTOR: Mfr 28480, P/N 00180-01209. ,
' GROMMET .250 Inside diameter; mfr 28480 P/N 2400-0010. ;

. MP | GUIDE RIGHT PLUG-IN: Mfr 28480, P/N 00180-43102.
“MP138 - CHASSIS ASSEMBLY, POWER CABINET: Mfr 28480, P/N 00180-60108.

- MP139 | HEAT SINK ASSEMBLY, RIGHT TRANSISTOR: Mfr 28480, P/N 00180-61103
- MP140 | INSULATOR, CONTROL: Mfr 28480, P/N 5040-0453.

BRACKET, CONTROL MOUNTING: Mfr 28480, P/N 00180-01208

- 14 . - COUPLER, SHORT: 2 Required; mfr 28480 P/N 00180-23701.
~MP143 PANEL, REAR: Mfr 28480, P/N 00180-00210.
| - BRACKET, TRANSISTOR: Mfr 28480, P/N 00!80-01206

. : | HEAT SINK ASSEMBLY, LEFT TRANSISTOR: Mfr 28480, P/N 00180-61104.
- MP162 1 PANEL, REAR POWER SECTION: Mfr 28480, P/N 00180-00209
o BRACKET, CAPACITOR: Mfr 28480, P/N 00180-01227.

~ CHASSIS ASSEMBLY DISPLAY CABINET: Mfr 28480, P/N 00180-60107
BEZEL: Mfr 28480, P/N 5020-0476.

| | | INSULATOR, COVER PLATE: Mfr '28480, P/N 00180-25401.
MP181 | GUIDE, LEFT PLUG-IN: Mfr 28480, P/N 00180-43101.

MP162 BRACKET, TRACE ALIGN COIL: Mfr 28480, P/N 00180-01218.
MP163 ' BRACKET, TRANSISTOR; REAR, TOP: Mfr 28480, P/N 00180-01223.
| ‘ . MP164 . BRACKET, TRANSFORMER, REAR, BOTTOM: Mfr 28480, P/N 00180-01215.

X IBRACKET TRANSFORMER FRONT TOP: Mfr 28480, P/N 00180-0?222
MP166 SUPPORT, TRANSFORMER: Mfr 28480, P/N 00180-04703. A

T MP187 .| FRAME, SIDE: 2 Required; mfr 28480, P/N 5060-0447.
, MP168 = COVER ASSEMBLY: Mfr 28480, P/N 5000-0444.

PLATE FLUTED ALUMINUM Mfr 28480, P/N 5000-0051.

MR | | COVER TOP: Mfr28480 P/N $000-0446.
S MP1I7T COVER, BOTTOM: Mfr 28480, P/N 5000-0445.

MP172 - ‘BRACKET COVER: Mfr 28480, P/N 00180—01217 |
MP173 |  SHIELD, POST ACCELERATOR: Mfr 28480, P/N 00180-01217.

MP174 S . SPACER FRONT: Mfr 28480 P/N 5000-0449.

o SPACER REAR: Mfr28480 P/N 5@0-0469
KIT, RACK MOUNT Mfrm P/N 5060-0462

| "GASKET nn Mfr 07700, P/N 85-80063.

1  Not Uud |
o TRANSISTOR SILlCON NPN: Mfr 04713 P/N 882188




Tsbia 63, Military Part No. (Cont'd.) Model 180ER

. .‘\
- " ' " L
Description :.
. A T .

oo Q102 1 TRANSISTOR: ‘Seme as Q101. . | ' | R
Q103 - | TRANSISTOR, SILICON, PNP: Mfr 04713, P/N §S2123, g |
Q104 TRAMEISTOR, SILICON, NPN: MIL type 2N3119. - . L |
Qs TRANSISTOR, SILICON, PNP: Mfr 04713, P/N SS2111.
e © THRANSISTOR, SILICON, NPN: MIL type 2N3440,
Qo7 - TRANSISTOR: Same as Q106. | |
Q108 TRANSISTOR, SILICON, NPN: Mfr 01295, P/N SK1124,
- Q109 - TRANSISTOR: Same as Q108.
o Q10 TRANSISTOR, SILICON, PNP: MIL type 2N3638.
I ani | TRANSISTOR: Same as Q110.
6200 | NotUsed. | |
1‘ Q201 '-' TRANSISTOR, SILICON, FIELD-EFECT, NCHANNEL Mfr 05397, P/N F1151
L“ TR Q202 ~ TRANSISTOR, SILICON, NPN: Mfr 01205, P/N SM6924. |
F 0 Q203 TRANSISTOR, GERMANIUM, PNP: MIL type 2N2635.
e Q204 TRANSISTOR: Same as Q101.
S : : L,
e Q206 TRANSISTOR: Same as Q108.
Q206 TRANSISTOR: Same as Q101.
Q207 TRANSISTOR: Same as Q101.
v - Q208 TRANSISTOR: Same as Q105.
" Q209 TRANSISTOR: Same as Q104.
SN Q210 TRANSISTOR: Same as Q103.
o Q211 TRANSISTOR: Same as Q105.
1 . Q212 TRANSISTOR: Same as Q104.
1 - Q213 TRANSISTOR: Same as Q103.
R :
it Q300 ~ Not Used.
P Q301 | TRANSISTOR, SILICON NPN: Mfr 07263, P/N S3620.
¢ Q302 TRANSISTOR: Same as Q108. o
i Q303 . TRANSISTCR, SILICON, NPN: MIL type 2N3053.
b Q304 1. TRANSISTOR SILICON, NPN: Mfr 04713 P/N SJ1266.
hh Q400 "'Not Used.
v Q401 ' TRANSISTOR, SILICON, NPN: MIL type 2N30556.
i Q402 | TRANSISTOR, SILICON, NPN: Mfr 04713, P/N SM8158.
b Q403 ' ' TRANSISTOR, SILICON, NPN: Mfr 04713, P/N MPS3417.
0 Q404 1 TRANSISTOR: Same as Q108.
. Q406 TRANSISTOR: Same as Q303.
. Q406 TRANSISTOR: Same as Q401.
. - Q407 TRANSISTOR:. Same as Q108.
Q408 - TRANSISTOR: Same as Q108.
- Q409 TRANSISTOR: Same as Q303.
Q410 TRANSISTOR: Same as Q401.
- Qan TRANSISTOR: Same as Q108.
Q412 TRANSISTOR: Same as Q402.
. TRANSISTOR: Same as Q402.
" TRANSISTOR: Same as Q401.
TRANSISTOR: Same as Q403.
TRANSISTOR: Same as Q108.
"ORIGINAL




. R101
. 102
R103

R104

R106
R106

R107
R108
R109

(R0
K111

R113
A4

RIS
R116
R117

Y
1 R122
¥ - R123
45 | - B124
E A R125
g R126
R | - R127
Lo R128

: o . R129
P - RIS

qyar

Lo e R132
IR - R133
| R134
- R136

R136

R137

R138

R139

 R140°
R141
R142

R143°

Model 180ER
Broee

 R100

112

R118 -
R119

R4
 RUE

 RME . Not Used.

~ Table8-3. Military Part No. (Cont'd.

" Not Used.

- RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:

RESISTOR:

MIL type RN60C51 1 1F.
MIL type RN50C2000F.

Same as R102,

MIL type RN50C1000F..
MIL type RN6OC5112F,

Description

Section Vi

e

RESISTOR, VARIABLE, COMPOSITION: 10k ohms £20% 1/4; mfr 28480,
P/N 2100-1904.

RESISTOR:
Not Used.
Not Used.

Not Used.

RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:

RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:

~ RESISTOR:
. RESISTOR:
" Not Used.

Not Lised.
Not Used.

RESISTOR:
- RESISTOR:
RESISTOR:
RESISTOR:

RESISTOR:

RESISTOR:

RESISTOR:
RESISTOR:

Not Used.

MiL. typs. RN%:GC%NF

Same as R104.
Same as R104.
Same as R104.

MIL type RNGOC6191F.

MIL type RNGOC3920F.
MIL type RNGOCE812F.
MIL type RN65C5620F.

Sama as R102.

MIL type RN65C1302F.
MIL type RNGOC1503F. .

Same as R119.

MIL type RNGOC1001F.
MIL type RN65C2002F.
MIL type RN6GC5110F.
MIL type RNGOC8251F.

Same as R101.

MIL type RN6OC3651F.
MIL type RNEOC2001F.
MIL type RN6OC8250F .

R o

RESISTOR, FIXED, METAL OXIDE 68k ohms 5%, 1w; mfr 14674 P/N C32-6802).

Not Usad.
RESISTOR:
RESISTOR:

" RESISTOR:

ESISTOR:

" RESISTOR:
" RESISTOR:’

RESISTOR:

Same as R126

MIL type RN60C1303F.

Same as R137.

MIL type RCO7GF2R7J |

Same as R131.
Same as R102.
Same as R126.

. RESISTOR, FIXED, METAL FILM: 500hms $0.1%, 1/8w; mfr 19701,
.P/N MF5C-C195618B. -

RESISTOR, FIXED, METAL FILM: 1 95k ohms $0.1%, 1/8w mir 19701
P/N MF5C-C19518

P/N 0698-5421‘

i RESISTOR FIXED, METAL FILM 17 8?5\ ohms $0.1%, 1/2w mfr 28480,

oy
4
\

623




© Table 6:3. Military Part, No. (Contd)  Mods! 130ER

{dascription

CR1g7 ~ 'Not Used.
“ R148 ~  |'  NotUsed. . - .
"R149 | RESISTOR: MIL type RNGOC2432F. ; i
- R150 RESISTOR: Same as R129. ’
“R151 . RESISTOR: MIL type RNG6OC4321F.
o RiG2 E RESISTOR: Same zs R149,
3153 - | RESISTOR: Sarma as R129,
| Rigg RESISTOF: Sameas Ri51.
S TT S - RESISTOR: MIL, type RNGO(:2431F,
Ri1BE - RESISTOR: Semne ss R131,
5 R1&7 o RESISTOR: Sare as 1129,
R158 1 RESISTOR: Same as R155.
R169 RESISTOR: Same as R131.
ad Rt30 1. RESISTOR: Same as R129.
CR181 ~ RESISTOR: Same zs R139,
ORIER RESISTOR: Same as R139, -
~ R200 o Not Used. -
R RESISTCH: MIL type RNBOC1003F.
“R202 , RESISTOR: MIL type RN66C1004F.
R203 RESISTOR: Same as R104.
R204 ' ‘ - RESISTOR: MIL type RN70C1822F.
. P20 RESISTOR: MIL type RN6OC2210F.
- R206 : RESISTOR: MIL type RN70C2472F. | |
R207 - RESISTOR, VARIABLE, COMPOSITION 80k ohms £20%, 1/5w; mfr 28480,
| ‘ P/N 2100-1418. -
'R208 : ~ RESISTOR: MIL type RN60C7501F.
R209 RESISTOR, FIXED, METAL FILM: 3874 ohms 10.1%, 1/8w, mf }ﬁr"’ﬂ"‘}
i : P/N 2100-1418. |
- R2i0 RESISTOR: MIL type RNGOCBZSZF R L
R211. | RESISTOR, VARIABLE COMPOSITION: 5ok ohms 30% l/2w, mir 28480
R P/N 2100-2089. ,
R212 | Mot Used.
R213 Mut Used,
| - R214. Mot Used.
¢ R2E RESISTOR: Sume as R128.
‘ : Re ”RES!STOR MIL type RN65C6813F.
o - R i nesmon Same as 7104, o
- R218 | " RESISTOR, VAR&AWL*L, COMPOSITION OVAL 100k ohms 20%, mir 18480
.| P/N2i00-20786. ’ f
- R219 RESISTOR: WiL type RN6OC6192F. - |
B O - R220 ) o RESISTOR ‘Same &5 7104, "
N - R221 o Part of R218.
- R222 - 'RESISTOR: Same as R131,
-R223 RESISTOR: MIL type RNE5C3322F.
~ R224 " NotUsed.
" R228 "~ RESISTOR: Same as R155.
“R226 ~ Not Ussd.
- _R227 : 'Not Used.
§ . R228 | ~ Not Used. :
.7 R229 'vRESISTOR SameasmO?.

ORIGINAL
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Modsi 1808 K

Not Umﬂ o
: _;RES!STOH Same as H139
RESISTOR, VARIM’:.&:,MQTAL FILM 100k ohms )G% mfr 28480
P/N 2100-0943.
RESISTOR: MIL type RN%QBBOBF

RESISTOR: MIL type RNG()CN)OZF

RESISTOR FIXED MMAL EiLb: 10 magohms 2%, 1/2w mfr 03888
P/N HV2000N5..
Not Used.

Not Used.
Not Used.

Not Used.

Not Used.
Not Used.

Not Used.

RESISTOR: Same as R304.

'RESISTOR: Same as R129. T

RESISTOR, FIXED, CARBON FILA: 2.4 rogohms £1%. 1/2w: mir 28480,

'P/N 0698-3563.

ESISTOR: Semeas R131.
RES!STOR Tuma as R125.
RESISTOR: Squnﬂ?m

RESISTOR: "Same. ‘
" RESISTOR: Mil. tvpe RN7OCS1 10F.

RESISTOR: Some a5 R201.

- Not Ysed
e k‘ Wi mlﬁmj

"l‘s %, V#:§ Mﬁd

”E Jﬁ'@ﬂ FIXED, COMPOSITION: M1, typs RN7OCZ202F.

FESISTOR, VARIAELE, COMPOSITION: Mm«mhl £20% lin 2/5w; mfr 213460,
P/N 2190-1818. |

 RESISTOR, FIXED, DEPC: 29 megohms £10% w; mir 2BABE, PN 0835-0003,
- BESISTOR: MiL tvpe RCO7GF105.. | ,
©Not Uacd SR

| RE?MSTOR ML ty;m RNGOC4322F

RESISTOR: Seme a5 R219.

. RESISTOR: Sams as R330,
" RESISTOR: Same & R219,

RESISTOR, VARIABLE, WIRE ‘):\IOUN&'Q’»~ Sk uhms, 10'362\ mfr'%%(?,

PN 2100-1903.

RESISTOR: Same ss R125.,

" RESISTOR, VARIABLE METAL Fit.i: .~.0k ohms £30%: T 3 H&:
. P/NS2P-R20K.
- REGISTOR: ‘iameas H!Z
. 'Not !ssit. 1 ;
- "Not ’Usw

© NotUsd, .. |
o ﬁ.stmR ML :‘:&e-mmemw

i85 “‘Tfm,(M}«‘:% 0, wmmsmm& azu megm&“ems m. 1w. mfr28480

| | vi’N Osﬁu-ﬁﬁ?i*

o

- ORIGINAL "
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R346
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. Table 6-3. Military Part No. (Cont'd.) Section VI

" Description o L

" RESISTOR, VAR!ABLE, comosmon 5 megohms +10%, 1/2w; mfr 28480,
~ P/N 2100-1908.
. RESISTOR, FIXED, comrosmou 16.25 megohms £5%, w; mfr 28480,

P/N 0698-5678.

RESISTOR, FiXED, COMPOSITION 100k ohms 5%, 1/4w; mfr 01121

P/N CB1045.

RESISTOR, VARIABLE COMPOSITION 50k ohms :1:20% 1/2w; mfr 28480,

- P/N 2100-1905.

RESISTOR, VARIABLE METAL FILM: 50k ohms +30%; mfr 73138,
P/N 62P-R§0K |

RESISTOR: MIL type RN60C3322F.

RESISTOR, VARIABLE WIRE WOUND: 100 .ohms 1105, Zv; mfr 28480
P/N 2700-1901 :

RESISTOR: Same as R125.

RESISTOR: Same as R125.

RESISTOR: Same as R219.

RESISTOR: Same as R330.

Not Used.

RESISTOR: Same as R125.

RESISTOR, FIXED, WIRE WOUNG: 15 ohms 5%, 2w; mfr 28480, P/N 0811- 1788
RESISTOR, FIXEZ, METAL FILM: 100k ohms +1<‘% 1/8w; mfr 28480,

P/N 0757-0465. \

RESISTOR: Same as R125.

RESISTOR: MIL type RNGOCBZRSF.
RESISTOR: MIL type RN70C301 2F.
RESISTOR: Same as R263.
RESISTOR: Same as R129.
RESISTOR: Same as R223.

RESISTOR: Same as R245.

RESISTOR: Same as R263. -

RESISTOR, VARIABLE, WIRE WOUND: 2k ohms +10%, 1/2w; mfr 28480,
P/N 2100-1774.

s

" RESISTOR: MlLtype RN7OCGBI2F

Not Used
Not Used.

‘Not Used. |
~RESISTOR: MIL type RN70C30R1F.

RESISTOR: MIL type RN70C3322F. |
RESISTOR FIXED, WIRE WOUND: 0.36 ohms :':5% 2w mfr 28480, #*/N 0811- 1746

-RESISTOR Same as R210.
RESISTOR: MIL type RNSOC4323F.

RESISTOR: Sameas R130.

~ RESISTOR, VARIABLE, WIRE WOUND: soo ohms :10% 1:2w; mir 2840,
. P/N2100-1772. ‘
' RESISTOR: MIL type RN70C2432F.

" Not Uud

Not Usd
-.RESISTOR Sameas R245
' RESISTOR: Same &5 HQOG

XY
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Teble63. Military Part No. (Contd) Model 180R

Description | .

'RESISTOR: Same as R419, :
RESISTOR: Same as R201. ‘:
RESISTOR: MIL type RN6OC3323F. ,;
RECISTOR: Same as 30,
RESISTOR: Same as R423.
RESISTOR: Same as R424.
Not Used. |
Not Used.
NotUsed. | - |
RESISTOR, FiXED, WIRE WOUND: 10 ohms 1'5% 2w; mir 284380, P/N 1811-1¢73.
RESISTOR: Same as R201. | |
RESISTOR: Same as R125,
RESISTOR: Same as R405.
RESISTOR: Same as R406.
- RESISTOR: San:le-as R263.
RESISTOR: Same as R201.
RESISTOR: Same as R223.
RESISTOR: Same as R245.
RESISTOR: Same as R151.
RESISTOR: Same as R250. e
* RESISTOR: Same as R252.
$ | ~ Not Used. ‘ , ‘
s11 SWITCH, ROTARY: Includes R211; mfrh?8480 P/N 3100-1344, !
o §102 | . SWITCH, PUSHBUTTON: DPDT; mfr 8209, P/N 1251-032. - d
5200 Not Used.
201 SWITCH, SLIDE: DPDT, 1/2 amp, 125 vac; mfr 79727, P/N G126.
i Sz02 SWITCH, SLIDE: DPDT, 1/2 amp, 125 vac; mfr 28480, P/N 3101-0982.
oo g , $203 SWITCH, ROTARY: 3posmon, mfr 28480, PIN 3100-1345.
R | S400 " Not Used.
S $401 . . SWITCH, TOGGLE: DPDT Samp 115 vac; mfr 90353, P/N 7201-WHT-GW.
- SA02 ' ‘ SWITCH, SLIDE: DPDT, VOLTS AC, mfr 82389, P/N 11A-1037.
- TN , TﬁANSFORMER HIGH VﬂLTAGE Mfr 28480 P/ aom-smm
 T400 | NetUsed.
- T401 1~ TRANSFORMER, POWER 50/1000 Cpe @t 116/230 vac mpm A, "‘&/ﬁ 4/9.4/16.4/
| o 21 3/106 vac output solder type termmals. mfr 28480 P/N 9100-1109.
- 'TP300 1 Notlsed. |
| TP3M JACK, TEST, PEMAL& Mfr 98291, P/N SKTA0,
" TPag0 U WotlUsed. - o
oL "TPA0Y JACH, TEST: Suma as HM!},H
- . TPag2 JACK, TEST: Sams as TPIDY.,
TP . JACK, TEST: Seme as TP,
. Teaos | JACK, TEST: ‘smmaswsm
c.vaeo b Motijsed, | o
Ny . LAMP, NEON: Mfr 2045E, WN mu | o
LotV - | YULAMP: Sameas V301, . R
V%8 1 (TUBE,CATHODE RAY: Mir mso PN aoea-soza o
V‘OI; Sl - TU% VQ&""’AGE REFERFNCE 82volts mfr 74276 PIN ZB!R?

o v | T Seavan

~ ORIGINAL |




'VR301

 XF400
XF401
XF402

XF404

.. X0402'
~ X0403
XQ404

VR0

VR302 ~ DIODE, ZENER: 0, 400 mw; mir 01281, P/N PS18260A.
"NotUsed | | |
‘DIODE, ZENER 5.23v, 400mw, mtr 01281, P/N P918233A
- DIODE, ZENER: 54.6v, 400 mw; mfr 04713, P/N SZ10939 395

_ ”fDIODE SameasVR402

- ‘VR40O
- VR401

CABLE, COAX, ASSY: Mfr 28480, P/N 00180-61617 ‘ \ |
) CABLE VERTICAL DEFLECTION ASSY: Mfr 28480, P/N 00180-61626.

o CABLE, SWEEP GATE OUTPUT: Mfr 28480, P/N 0()180«61650.
- CABLS, LOW VOLTAGE SUPPLY: Mfr 28480, P/N 00180-61653.

" CABLE DISPLAY SWITCH: Mfr 28480, P/N 00180-61652.
waor ‘
XF301
| ' Not Used.
XF403 -
'BLOCK, THREE-FUSE: Same as XF403.
XQ304

XQ401 ~ CONNECTOR: Same as X1304.

0 DT MG ST e e —— "
STy e R e : ‘ ; ! i " MR ‘
: i . Lo o . oo :
i ' K : : -
. - , .
. N ’
; i 1 N

. !

' Table83. Military Part No. (Cont'd.) v Secton VI
{,‘;h;'-;g;‘érfa'ptioh‘ | |
'Not Usied. SR L

DIODE, ZENER: 7.2v, 400 mw, mfr 01281, P/N PS182478.

CABLE, HORIZONTAL DEFLECTION: Mfr 28480, P/N 00180-61656.

CABLL. MAIN HARNESS: Mfr 23480, P/N 00180-61665.
CABLE, HORIZONTAL MAGNIFIER Mfr 28480, P/N 00180-61657.

CABLE, TRANSFORMER ASSY: Mfr 28480, P/N 00180-61658.
CABLE POWER INPUT: Mfr 28480, P/N 00180-61674.
BLOCK, SINGLE-FUSE: Mfr 28480, P/N 1400-0008.

POST, FUSE: Mfr 75915, P/N 342014,
POST, FUSE: Same as XF401.
BLOCK, THREE-FUSE: mfr 28480, P/N 1400-0123.

CONNECTOR, INSULATED: Two pin; infr 28480, P/N 1200-0041.

CONNECTOR: Same as XQ304.

- CONNECTOR: Same as XQ304.

CONNECTOR: Same as XQ304.
SOCKET, CRT: ‘Mfr 72825, P/N 9709-4.
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0053

00866

01008
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01258

01281
01295

01349

61930
01961
0214

03
e

- 93508

R I
04062
Coagt
o
04384
oM

’qbdsaxi
oy

04732

S TYA)
7 A9
SUTEINE

Manulcturer

0.5, A. Common

00000 “Any supplivrof U. S,
00136. McCoy Electronics nuuntNoHy Springs, Pa.
Sage Elentronics Carp, Fachester, M. Y,

-.00287 Cemca lnc, * Danielson, Conn,
00334 Mumidial Colton, Calif,

00348 Microtron Co., Inc.
00373 Gartock Inc,

] Cherry HIll, N, 3.
09658 Aerovox Corp.

00779 Amg. Inc. Hartisburg, Pa.
Aircratt Radio uolp Baonton, N. ).

00809 Crnyen lLtd. Whitby, Onlano Canada
‘Nonharn Enginwma Laborataories, inc. -

Sanmw E'eculc Co . Plclmns Div.

- Pickans, S; G.
City of Industry, Cai,
Los Angeles, Calif.
Livingstoa, N. ).

Capacitor Dept, .
Hudsen Falls, N. Y,
- Brockton, Mass.
Milwaukes, Wis,
Beverly Hills, Calif.
Lawndals, Calif.

Goc‘ Engm&onng Lo.
Catl €, Holmes Cerp.
Mieralsh ne.

Gawm! munf' m

00891
00929
01002
Mden lrwdw; Su,
Allen Bradiny Co,
Litton Industries, inc,
TRY Semicaaductors, inc,
Texas instruments, l'u. ,

Transistor Products Div.
le Alliznca. Mlg‘ Qo
Small Parts e,
Pacific Keiayi, i.w
Gudebrad Bros. Sitk Co.
Amerachk Corp,
Pulse Engineering Cé.
Ferroxcube Catp, 6f Ammca
Whealach Siqnzly, inc.’
‘Cele Rubberand Piaslics lnc. Sunnyvale, Calif.
Amphenal-Borg Electranict Corp.  Broadview, 111,
Radio Corp. o) Amuriag, Semicenductor

and Matenizls Giv .Samesville, N. §,
¥ocaline Cu, of Ameica, Inc. ,

Dallas, Texas

_ Ailiance, Ohio
l.as Angeles, Calit.
" Van Nuys, Calil.
New York, N. Y.
Rockford, 1M,
Sarta Clara, Calif.
Saugarties, N. Y.
Lung Branch, M. ),

01338
01389
01670 -

02116
02236
02660

Did Saybrogk, Conn,
San Fernando, Calii.

Newath, N, J.
Syracuse, N. Y.

02771 Honkins Engineering Ca.
2875 Hudson Tog' & Die Cu. -
G.E. Semicondugtar Prod, Dept,

03705 Apsx Machine & Taol Co. Dayton, Qhio

- 037197 Kidoma Corp.’ Compton, Calif,
03318 Psrker $sal Co, Los Angules, Calif.

' -03871 Tiaasitran Electric Corp. ~ Wakelicld, Mass,
AT Pyrolilm Resistor Ca.., lng,  Cedar Knolls, N.J,
.039%4. 'Singer Cu,, Diehl Div.

- Finderne Plant

0409 Arraw, Hart and Hegeman Elect. Co.

Harttord, “Conn. .
Lambertville, N.J. .
Gruat Neck, N. Y, .

Tauns Coip. ~
Arco Electronic Inc.
Essen Wuy Los Angeles, Calif.
Hi-Q Division of Aerovox Myrtie Beach, S.C.
Pracisian Papar Tube Co. Whesling, lll
Bym‘oc Diviséon of Hewlett-Pchard Co,
Palo Alto, com
swam kiecuu: Producis, Micruwave .
Pevice Olv, © Mountain View, Cam

_ Dakota Engr. fnc, Culver City, Catit,
04713 ,Motoroia Inc., Somncanductor Prod. Div.
REN " Phoenix, Arizona

‘Fmr\m (‘n . lnc Wutam Div,
Cul\m City, Calif.
Northiake, 1),
Redwoad City, COM
* El Monte, Calit,
~ Westchester, I,

Auu satic Electnc Co. ‘
Sequoia Wire Co, .
M:cls,on Cail- Spring Co.
T Motes Campany
*omt '"l slmcn Co.

U487
hig

; ‘W, Bnﬂuwmv. Mass.
*elsv can'ury Plasucs. Inc.
. ' I.os Anulu Cam

Code. '
Address  No.  Manufocturer

© Valley Stream, N.Y,
New Bedlord, Mass,

Burlington, Wis. .

'05620 Wakelisld Engineering. Inc.
06004

06751 Companents inc.,

07397 Sylvama Elect. Prod. Inc.,

Sumervilte, . ),

08717 Stoan Company

- 08984 Mo!-Ram

Table 64, Code List of Manufacturers

 Addvess

05245 Componehls Corp, Chicago, WI.

- 05277 Westinghouse Electric Corp.

Semi-Conductor Dept,
05347 Uitronix, Inc. _
05397 . Union Carbide Corp,., Elect. Div,

Youngwood, P&,
San Mateq, Calif,

New York, N.Y,
Conoga Park, Calif,
Sunnyvale, Calif,

05574 Viding Ind. Inc.
06553 tsoem Electro-Plastics Inc.
05616 Cosmy Plastic

(c/0 Electrica) Spec. Co,)

05624 Barber Culman Co. Rockford, 11,

" 05728 Titfen Optical Co.

Rosiyn Heights, Long Island, N.Y.

Westhury, N.Y.

Santa Cruz, Calit.

Wakefieid, Mass.
Div. of Stewart Wamar Corp.

Bridgepart, Cons,

Redwaod City, Calit,

05729 Metic Tel Corp,
5733 Stawsrt Engineering Co, -

Bassick Co.,

06030 Raychem Corp,
06175  Bausch and Lomy 'Oplical Co.  Rochester, N, Y.
06402 €.T.A. Products Co. of America Chicaga, M,

06540 Amatam Electronic Hardware Co., Inc.
New Rocheile, N.Y,

06555 Beede Electrical Instiument Co,, Inc.
Penacook, 'N.H,
“Indianapolis, Ind.
Phoenix, Ariz,

06666 General Devices Co., Inc.
' Ariz. Div,
06812 Turrington Mig. Co., West Div,

: Van Nuys, Calil.
06980 Varian Assoc. Eimac Div, San Carlos, Calif.
07088 Kelvin Eleclhic Co. Van Nuys, Calif.
07126 Oigitean Co. Pasadena, Calil.

07137 Transistor Electronics Corp.  Minneapolis, Minn.
07138 Westinghouse Elecliic Corp,
Electronic Tube Div.
07149 Fiimohm Corp,
07233 Cinch-Graphik Co.
07256 Sihicon Transistor Corp,
07261 Avaet Corp.
07263 Fachiid Camera & Inst. Corp.
Semiconductor Div. Mountain View, Calif.
07322 Minnusota Rubber Co. Minueapolis, Minn,
07387 8iiterer Corp,, The Monterey Park, Calif.
ML View (perations
Mountain View, Calif,
Cranford, N.J,
Chicago, M.’
Hawthorne, Calif,

Elmira, N.Y,

New Yoik, N.Y,

City of Industry, Calif,
Carle Place, M. Y.
Culver City, Calit,

07700 Technical Wire Products Inc.
07829 Badine Elecl. Co. :
07910 Continental Device Corp.
07933 Raytheon Mfg. Co.,
Semiconductor Div, Mountain View, Calif,
07380 Hewlett-Packard Co., Boonton Radio Div,
Rockaway, ‘N.J.
Los Angeles, Calil.
Pomona, Calil,

(8145 U.S. Engineering Co.
08289. Blinn, Delbert Co.
08358 Bumss Battery Co.,
Niagara Falls, Ontaria, Canada

08524 Deulsuh F astener Corp. Los Angeles, Calif,
09664 Bristot Co., The Waterbury, Conn,
08718 17T Cannon Electric Inc,, Phaenix Div,

‘ ; . Phoenix, Arizona
08727 National Radio Lab, Inc, Paramus, N.J,
08792 CBS Electramics Semiconductor

Opmtmns Div ol C, B S. Inc.

Lowell, Mass,

-08806 Ceneral Elecmc Co, Mmiat Lamp Dept.

Cleveland, Ohio
Indianapolis, ind,
Costa Mesa, Calit,

Nouston ‘Tenas

09026 Babcock Relays Div.
09134 Texas Capacitor Co,

\

‘Cleveland, Ohis

Sun Valley, Calif,

Code
No.  Manvloctrer

09145 Tech, Ind. Inc. Atohm Elect. |

09250 Electro Assemblins, Inc,

09353 C & K Components Inc.

09569 Mallu'y Batterv Co. of
Canoda, Lid.

09922 Burndy Coep.

10214 General Transistor Western

10411 Ti-Tal, inc,
10646 Carborundum Co,
11236 CTS of Berne, Inc.

11237 Chicago Telephone of California, tnc.

11242 Bay State Electronics Corp.
Microwave Div,

11312 Teledyne Inc.,
11214 National Seal
11453 Precision Cannector Corp,
i1534 Duncan Electronics Inc.

Moda! 180ER

i

Addm s

Burbank, Calif,
Chicaga,i I,
Newion, Mass,

Toronto, Ontario, Canada

Norwalk, Conn.

Com.
Los Augeies, Calif,
Bnrkmy, Calif,
Niagara Falls, N.Y,
feme, nd,
So. Pasadena, Calif.
Waltham, Mass,
Palo Alto, Calif.
Downey, Calit.
Jamaica, N.Y,
Gosta Mesa, Calif.

11711 General Instrument Corp,, Semiconductor

Div., Producls Group
11717 Imperial Electranic, tne.
11876 Melabs, Inc,
12040 National Semiconductor

12136 Philadelphia Handle Co,
- 12361 Grove Mig. Co., Inc,

Newark, N.)J.
Buena Park, Calif, -
‘Palo Alto, Calif,
Danbuty, Conn.
Camden, N. J.
Shady Grove, Pa.

12574 Gulton Ind. inc. Data System Civ.

1269) Clarostat mig. Ce.

12728 Elmar Filter Corp. :
12859 Nippon Electric Co., Ltd.
12881 Melex Electronics Corp.
12930, Delta Semiconductor Ipc.
12954 Dichson Electronics Corp.
13019 Airco Supply Ca., Inc.
13103 Tharmolloy |

12396 Teletunken (GmbH}

13835 Midland-Wright Div, of Pacific Industries, Inc,

14099 Sem-Tech

14193 Calil. Resistor Corp,

14298 Ametican Components, Inc.

14433 ITT Semiconductor, A Div.
& Telegraph Corp.

14493 Hewlelt-Packard Compan

14655 Cornell Dubiier Ele¢t.v Carp.
- 14674 Corning Glass Warby

14752 Electio Cube Inc, '
14960 Williams Mfg. Co.
15106 The Sphere Co., Inc.
15203 Webster Electronics Co.
15287 Sclonics Corp,

15291 Adjustabie Bushing Co,

15558 Micton Electronics

Garden City, Long Island, N. Y.

15566 Amptobe Inst. Corp.
15631 Cablatronics

15712 Twentnoth Century Coil Spring Co.

15801 Fenwal Elecl, Inc.

15818 Amelco Inc,

16037 Spruce Pine Mica Co.

16179 Omni-Spectra Inc.

16352 Computer Diode Corp,

16585 Baots Aircratt Nut Corp.

16668 Ideal Prec. Meter Co., Inc
De Jur Meter Div,

16758 Delca Radio Div. of G. M. Corp.

17109 Thermonatics Inc,

“17474 Tianex Company -

17554 Camjoneats Inc.

17675 Warilio setal Products Corp.
~ No. Mollywood, Calif, o

17745 Angstiohm Prec, inc,
17856 Siliconix Inc.

Albuquerque, N. M.
Dover, N.H,

W. Haven, Conn,
Tokyo, Japan

Clark, N. ),

Newpoit Beach, Calif,
Scottsdale, Arizona
Witchita, Kansas
Dallas, Texas
Hanover, Germany

Kansas City, Kansas '
- Newbury Park, Calif, \
Santa Monica, Calif, ¢
Conshohocken, Pa.
at Int. Telephone
mealm Beach, Fla,
* Laveland, Colo.
Newark, N.J,
Coming, N. Y.
San Gabriel, Calif,
San Jose, Calif,

Little Falls, N.J.
New York, N.V,
Northridge, Calif,

N. Hollywood, Calif,

Lynbiook, N. Y,
Costa wesa, Calif.

Santa Clara, Caiil,
Framingham, Mass,
ML, View, Calit. .
Spruce Pine, N.C.’
Farmington, Mich,
Lodi, N.J.
Pasadena, Calit.

Brooklyn, N.Y.
Kokoma, Ind.
Canoga Pak, Calit,

Mountain View, Calif.

Biddetord, Ma.
Akron, Ohio

Sunnyvale, Calf,

‘s




Table 8-4. Code List of Manufscturers (Cont'd.) oo Sectionvi

Universal Electric Co. -
- Ward-Leanard €lectnc Co.
Western Electric Co.,
Weston inst, Inc. Weston-Newark
Wiltek Mtg. Co.

Minnesota Mining & Mfg. Co. Revere Mincom Dnv

St. Paul, Minn. .
“Harttord, Conn,
New York, N.Y.

" Manchester, N. H.
Pato Alta, Calit.

" McGraw-Edison Co.
Power Design Pacitic Inc.
cuwte Colp., Semiconductor Div,

Owosso, Mich.
Mt Vernon, N.Y.

' New Yom, NY,
Palo Alta, Calif,

Sunnyvale, Calif,
HoHiston, Mass,.
* Des Plainas, |If,
"ML Kisco, N.Y,

‘Sagnqtncs Corp.
“Ty-Car Mfg. Co., :
- TRW-Elect, Comp, Div,
Curlis Instrument, Inc,
Vishay Instruments lnc.
E.l, DuPont and Co.,
. Duranl Mfg. Co.
The Bendm Cu m Navigation & Cantrol Dov.
Teterbora, N. J,
ThomasA Ediscn lndustues Div. of
McGraw Edison Co.

Allen Mlg. Co.
Allied Control
Allmetal Screw Product Co., In
Garden City, N.VY,
Amplex, Div. of Larysier Corp.
Atianhic India Rubber Works, Inc.
Union City, N.J.
Minneapohs, Minn,

~ Wilmington, Del,
 Milwaukee, Wis.

“West Qrange, N, J.
Baldwin Park, Call. -
Nolsehuds N.Y,
lndapondence Kansas
Phitadelphia, Pa,
Long island City, M. Y,
New Britain, Conn.
N. Chicago, Iil,

ADC Productf Inc.
Belden MIg. Co.

Bird Electronic Carp,
- Bunbach Radio Co.

Bhiley Electnc Co.,

Boston Gear Works Div. of Mustay Co.

Quincy, Mass,
Willoughby, Ohie
Cambridge, Mass,

Paramus, N. ),

LRC Electronics

_ Electra Mtg, Co.

General Atronics Corp.

-~ Execulone, inc,

- Faini¢ Bunng Co., The
, Fansteel Metatlurgical Corp.

Texscan Corp, X

British Radio Electronics L td,
- G,E. Lamp Division

.Cleveland, Qhio
" New York, N.VY,

Bud Radio, inc.
Cambridge Thermionics Corp.
Camloc Fastener Corp,
Cardwell Candenser Carp.
Lmdenhurst L.,
Bussmann Mfg Div, of McGraw-Edison Co.
$t. Lauis, Mo.

Washington, D, c,'

|
Nela Park, Cleveland, Ghio
. West Concord, Yass,
Huntinglon, ind.
San Juan Capistiano, Calif.
New Rochelie, N.Y,

General Radio Co,

Chicago Condenser COlp

Gries Reproducer Corp. Calil. Spring Co.

Pico-Rivera, Calf.
" Grovet File Co. of America, Inc.
‘ ITT Cannon Electric Inc,
Cinama, Div. Aerovox Corp.
C.P. Clare & Co.

Centralab Div, of Glabe Urion lnc.

" Mitwaukee, Wis.

Los Angeles, Cabht,

'Compac/noilism Co. Bulbnnk, Calit,

‘Hamilton. Wateh Co.
.Specialities Mig. Co., |
Hewiatl-Packard Co.
Heyman Mfg. Co,
,_lnslrur'nenl Spociamos Co.,

" Hollister, Calil,
Lancaster, Pa.
Stratloid, Conn,

Pale Alto, Calif,

Kenilwarth, N, J. Commercial Plastics Co.

Comish Wire Co. , New York, N Y.

Little Falls, N, J. Prnvndence, R

"G, E. Receiving Tube Dept. Owersboro, Ky,

Cihcago Mimature Lamp Woiks

Cinch mifg. Co., Howald B. Jones Div,

Stanwycu Cnnl Products L.td.
‘Hawhesbury, Ontario, Canada

Cunnmuham W.oH. LRI, Lt
- Torgnto Onlann Canada
lndianapolis ind,

Midland, MlCh.
Withmantic, Cuenn,

Brooklyn, N. Y.
Electronmics D,

Dow Cerning Cartp.
Electrio Mobiva Mig. Co.,

P.R, Mal‘lory & Go. Inc,
Mechanical Industries Prod. Co..
. Miniature Precision Bearings, inc,

“indiana General Corp.,

GOH(HIH Instrument Corp., Cap. Dnv Newam N 5.
Harwood Helghts
Phitadelphma, Pa,

Drake Mtg. Co.

C.A, No;mn Co. Hugh H. Eby Inc.

Qhmite Mlg. Co.

Penn Eng. & Mig. Corp.
. Polaroid Corp,
Prmswn Thermometer & inst. Co.

Southampton, Pa,

Waltham, Mass.

‘ Westminstan Md.
" Waltham, Mass.

Englewood, Colo.

" Doylestown, Pa,

-Efastic Stop Nut Corp,
Cambndae Mass,

Rabert M. Hadley Co.
Ene Technalogical Products Ing.
Hansen Mfg. Co.,
H.M. Harper Co.
Helipot Div. ot Beckman Inet. )

Lus Angeles, Calif,

R Printeton, Ind,
. Moclowave & Powet Tube Div. i

‘Rowan Controtler Co,
Sanbiom Cumpany ,
Shallcross Mlg. Co.
Simpsen. Elactric Co.
Sonatane Carp.
‘Raytheon Co, Commercial Appa: alus & ‘
o S0. Norwalk, Conn,
. Tonawanda, N,Y.
-North Adams, Mass,

Fnllerlon Catit.

Hughes Praducts Division of Hughes

Newport Beach, Calit,

Hicksville, L.I,,
New Haven, Conn,

Hartford, Conn.

Trentan, N. ).

Amperex E!err Co.

Jeadley Semiconductor Cnlp
Carting E!uctm
Cucle F 'Mtg. Ca.
George K. Garrett Ca,

Industnes Inc.

Federal Screw Products Inc.
Fischer Special Mig. Co,
General Industnes Co.
Goshen Stamping & Toot Co,

61 ' Spaulding Fibre Co., Inc
Sprague Electric Co.

Philadelphia, Pa.

‘Elizateth, N.J,
Blufftan, Qhio

. Thonas & Belts Co.

Triplett Electrical Inst, Co. .

Union Switch and Signal, Div. of
Westinghouse Air Brake Co. -

Pitgsburuh, Pa,

Code ‘
No.  Menufacturer  Address
73899 JFD Electronics Corp. Brooklyn, N.Y.
13905 Jenmings Radio Mig. Corp. San Jose, Calil,
73957 Groav-Pin Corp. X Ridgelield N, J, .
. 14216 Signalite Inc, Neptun', N, J.
74455 J.H. Winns, and Sons Winchester, Mass,
74861 ladustrial Condenser Corp. ‘ Cfucalo IR
74868 R.F. Products Division of Amphenol- -Borg
Electronics Corp, Danbury, Cann,
74970 E.F. Johnson Co. Waseca, Minn,
. 15042 International Resistance Co, ‘Philadalphia, Pa..
15263 Keystone Carban Ca,, lnc. St Mawys, Pa,
75378 CTS Kmights Inc., Sandwich, 11,
75382 Kulka Elecinc Corporation ML Vemon, N. Y,
75818 Lenz Electric mtg. Co. Chicaga, I,
75915 Littletuse, inc. Des Plaines, 11,
76005 Lord Mig. Co. ’ Erie, Pa.
16210 C.W. Marwedel San Francisco, Calil.
76433 General lnsuumentCmp , Micamold Dnvnsnon
Newark, N. J,
76487 James Millen Mig. Co., Inc, Maiden, Mass,
16433 J.W. Miller Co, Los Angules, Calif,
“r830 Cinch-Monadnock, Div, of United Carr
‘ O Fastener Corp. San Leandro, Calif.
16545 Mueller Electnic Co. Cleveland, Ohio
76703 Natonal Union Newaik, N.J,
716854 Qak Manutacturing Cn, Crystal Lake, )II,

17068 Tne Bendix Corp., Electrodynamics Div.
N. Kollywaod, Calif,
17075 Pacihic Metals Ca. San Francisco, Calit.

. 11221 Phanastian inst: umaat and Electranic Co,
South Pasadena, Calif,

17252 Phitadeiphia Steel and Wire COIp

Pmladelnma Pa.

77342 American Machine & Foundry Co. Poller
& Brumbield Div, Princaton, Ind.
77630 TRW Electronic Components Div, Camdon N.J.

7/7638 General Instrument Corp., Rectifier Ny,
Brooklyn, M. Y.

17764 Resistance Products Co. Hamnsburg, Pa,
77969 Rubbeicratt Cotp. of Caht, Totrance, Calif,
78189  Shakeprac! Division of Hilinas Too! Works

Elgm, M,
18217 Sigma 0. Biainliee, Mass,
78283 Signal Indicator Carp. New Yotk, N. Y,
18290 Struthers-Dunn Inc, Pttman, N. ),
78424 Speciality Leather Prod, Co. Newark, N. ).
78452 Thompson-Bremer & Co. : Chicaga, 11,
78471 Tilley Mg, Ca. San Francisco, Calit,
78488 Stackpole Caybon Co. 5t. Marys, Pa,
78493 Standard Thamson Corp, Waltham, Mass.
78553 Tinnetman Products, nc, Cleveland, Ohio
18780 Transfunnor Enginaers ~San Gabwiel, Calit,
18947 Ucimte Co, : ‘ Newtonville, Mass,
79136 Waides Kohingur ing, Long Island City, N, Y.
79142 Vecdel Root, Inc, -~ Hartlord, Conn,
79251 Wenco Mfg. Co, Chicaga, N,

73721 Continental-Wirt Electroincs Corp,
Philadelphia, Pa.
19963 Zienck Mig. Carp. New Rochelle, N. V.,
80631 Mepco Division of Sessions Clock Co.
Morristown, N, J,
89033 Prestole Corp “Toleda, Ohio
80120 Schmitzer Altoy Products Ca, Elizabeth, N, J,
80131 Electromic lndustries Assaciation, Any hiand
Tube meeting E1A Standards-Washington, DC.
80207 Umimax Swilch, Div. Maxon Eleclronics Corp.
Wallinglord, Conn.

;§0223 United Transtormer Cotp. New York, N. V.
80248 Ouxlord Electne Corp, - Chicaga, 1,
80294 Beurns Inc. Riverside, Calif.;

80411 Acto Div. of Robertshaw Controts Co,
Columbus, Ohio




80809
- 80883

81349

”5Jr;vandaa’

ER 11T

e

0

G218

L s
» 82389
02647

22768
82866
82877
82893
8301
83086
3128
83148
83146
83324
83132
S 83388
b 81501
P 83594

8177
83821
83942
a7l
439
aMll
T
L Bsesd
A

8544
- BE8Y0.

1110

By

B (LY

e

o 80‘86' ‘
- Avtry Label Co, *
W ~Hammartund Co., Inc.

© 80640
<O 80813,

o 81030

o013
Seo o 8109y

L LV

. sa04r

: “Electric Reguiator Corp,
T

LIV

P a0
(ORI 17111

Ressarch Products Corp,

83053 -

83298
23318

83330

83740

I
\

Addvess

Defiance, Obio
Monrovis,
Mars Hill, N.C.

Boston,  Mass.

Al Stas Pioducts Inc,

Stevens. . Armald, Co., Inc,.
0imco Gray Co,

International Instruments lm:
Grayhiti Co, LaGrange, il
Triad Transformer Corp, - Venice, Calit.
Winchcsluiln Div. Litton ind., Inc. -

~ Qrange, Conn,

Olhvillc. Cotm ,

mhtm Spocif.callou

International Rectifier Corp. - El Segundo, Calif.

Aiipax Electronics, Inc. - . Combridge, Maryland

Bmy Coatrols, Div, varry miaht Carnp.

Watertown, Mass.
- Skokie, NI,

-----

cormPymsion Electric Co.
Sperti' Faraday Inc., Copper Hewilt
Electric Div, - " Hoboken, N.),

mlm Electronics Division of Speer

Catbon Co, Ou Bois, Pa.
Fairchild Camera & Inst, Coip. Space & Defense
System Div. Patamus, N. ).
Maguie lnduslnu. Inc.
Sylvania Electric Prod, Ine,

Electronic Tube Division
Astran Covp. ioaz Newark, Harmiscsi, N, J,
Switchcraft, inc, | Chimn III
Metals & Contrals inc. Spencer Producls
Attiedoro, Maas,

‘Jolist, NI,

Madisan, Wis,
Woodstock, N.V,
Glandale, Calif,

Empori+n, Pa,

Phillips-Advanu Control Co.

Ratron Mfg. Co., Inc,
Vector Electronic Co.
Hartwell Corp. ‘Los Angeles, Calif,
Carr Fastener Co. Cambridge, Mass.
Now Hampshite Bail Bearing, Inc.
Peterborough, N.H,

General lnstrument Corp., Capacitor Div, -

Darlington, S.C.
Los Angeles, Calif,
" Springfield, M. 2.

Red Bank, N, 3,

Mundelein, I,

ITT Wire and Cable Div,
Victary Eng. Corp,

Bendix Carp., Red Bank Div,
Hubbell Corp.

Rosan Inc.. Newport Beach, Calil.
Smith, Herman H., Inc. Brooklyn, N.Y,
Tech Labs Palisade's Park, N. ),
Central Screw Co.

Gaviit ‘Wire and Cable Cu.
Div, of Amerace Com. Braooklield, Mass,
Burraughs Corp, Elechonic Twbe Diw,
Plaintinld, N,
Unign Camde Corp. Consumer Prod. Div, '

New York, NV,
Model Eng. and Mfg., In _Runtington, Ind,
Layd Scruggs Co. Festus, Mo, .
Asronautical inst. § Radio Co, Lodi, N.J.

Arco Electronics Ine,

‘A, S, Glesener Co., inc,
TRW Capacitor Div.

Sartkes Tarzian, -ine,
Boanton Molding Company -
A.8. Boyd Ca,

R, M. Bracamonte & Co.
Koiled Kords, 1o, ,
Seamiess Rubber Co. Chicago, i1,
Falnir- Bearing Co. Los Angeles, Calit,
Cliftan Pucmon Pmducts Co., Inc.

‘ Clifton Haights, Pl
Pucmon Rub!m P:oducls Corp.

Greal Noch, N. Y.

San Francisco, Calil,
Qgallaly; Meb.
Bloamington, Ind.
Boanlon, M. ).

San Francisco, Calit,
“San Francisco,. C- Y1,
Hamden, Conn,

Caltt, -

Bayton, Ohio’

Norwalk, Canp, |

Greenwich, Conn.

Chicago, M,

poytun Ohio

_;E

86684
86928

8,034

87216

87473

87664
87930
88140

. 88220

88698
89231
89473
89665
30030
90179

30763
90970
91146
91260
91345
91418
$1506
91637
91662
91737
91827
91886
91929

91961
92180
92367
32607

- 92702

92966

93332

93369
93410

93632
93929

g LN

54147
94144

84148

94154
94197

o
34330

94375
945@2

9‘696
95023

35236
93238
95263
95265
9527%
93348

93354

B Mm!odum

;Malnmm E!ocmc Co

Radio Corp.' of America, Electronic
Comp, & Devices Div.
Seastrom Wiy, Co. Glendale, Calil.
Marco indusiries Anaheim, Calif,
Philco Cotpoutlon (Lansdase Division)
' Lansdale, Pa,
\'oslom Fibrous Giass Products Ca, " - "

$an Franeisco, Calil,

Van htm & Rogers Inc.’
Tower Mfg. Corp.
Culler-Hammer, inc.
Gould-National Batteries, inc,
General Mills, Inc,
Graybar Electric Co.
G.E. Distributing Corp..
United Transformer Co, Chicago, N,
United Shoe Machinery Corp. . Beverly, Mass,
US Rubber Co., Consumer ind. & Plastics

Prod, Div. ‘ Passaic, N, ).
United Carr Fastiner Corp. Chicauo. ",
Bearing Engineering Co. San Francisco, Calif,
ITT Cannon Elect, Inc., Salem Div, Salem, Mass.
Coanor Spring Mfg. Co. . $an Francisco, Calif.
Miller Dial & Nameplate Co, El Monte, Calif,
Radio Materials Co. Ohicage, I,

San Francisco, Calif,
Providence, R, |.
Lincaln, W,

St. Paul, Minn.
Buffalo, N.Y,
Oakland, Calit,
Scncncmdy, N.Y,

Augat Inc, Attlabora, i<es,
Dale' Electronics, Inc. Columbus, Nebs,
Stea-Corp, Willow Grove, Pa.

Wakelield, Mass.
Redwood City, Calif,
Chicage, I,

Gremar Mig. Co., Inc.
K F Development Co,
Malco Mlg. Co., inc.
Honeywell inc., Micro Switch Div,
Frespart, NI,
Nahm-Bros, Spiing Co. Qakland, Calif,
Tru-Connector Corp. Peabody, Mass.
Elgeet Optical Co. Inc. 'Rochester, N.Y.
Tensolite insulated Wire Co., Inc.
: ‘ Tareytown, N.Y,
I'csbwy Long lsland N.Y.
Keamoy. N.J

IMC Magnetics Corp. .
Hudson Lanp Co.
Sylvania Electiic Prad, s,

Semiconductat Biv. ' Woburn, Mass,
Habbins & Myers Inc. Palisades Park, N, ).
Stemco Contrals, Div. of Essex Wire Corp.

Manstield, Ohio
Culver City, Calil.

Lwinlslon N
Bayonne, N, J,
Yonkers, N.Y.

Waters Mlg, Co.
G. V. Controls
Gesaral Cably Corp.
f*halips Dodge
Raythean Ca., Camp. Div., Ind
Cimp, Operations
Scientific Electronics Products, Inc,
Loveland, Colo.

Quincy, Mass.

Wagner Elect. Corp., Tung-Sol Div. Nc\mk N.J

Luriiss. wn-“ f‘ovp Electronics Div.,

Ezat Paterson, N.). |

South Chcstu Co*

Wire Cloth onducts ne.
Automatic Metal Products Cr.
Wovcosm Plemd Alummum Corp,

Cho.sm Pa,
Bellwood, I,

Worcester, mu
Chicuo. lll
George A, thlbn;k Raswchm Inc.
Boston, Mass.
Dlnll Fh.
Woodsldo, N.Y.
" Long lsland, N.Y,
Sharidan,: Wyo.

Allies-Products ¢ crp. .
Continental Con:actor Corp.
Leecratt NIg. Co., Inc.
National Coil Co.

Vitramon, Inc,

Gordos Corp.

Methodn Mig. Co.

Bloomfisld, N. ),
Rol!ing Neadows, i,

Brooklyn, N. V‘

Harrison, N.J, °

_ Bridgeport, Comn. |

'

 Table 84. Code List of Manufacturers (Cont'd.)

Code
ml

93566
85712
95984
93987

96067 -

96095
96256
96296
96306

96330
96341
96301

96508

96733

95001
97464
97539
97979

97983

98141
38149
98220

98273

98291
98376
98410
98731

98734

98821
98978

39109
93313
93378
99815
9707

99800
99848
95928
95934

99942

99987

‘Microdot, Inc,

Model 180ER

Manufacturer Address

Marengo, iiI.
Franklin, Ind,
Wayne, 101
Chicage, W,
Sunnyvale, Cailf,

., Clean, M.V,

Mt Carmel, I,
Los Angeles, Calif,

Amald Engineering Co.

Dage Electric Ca., Inc.
Siamon Mfg. Co.

Weckesser Co, -

Microwave Assoc,, West Inc,
Hi-Q Div. of Aerovox Corp,
Thotdarson-Meissner Inc.
Solar Manufacturing Co.

‘Microswitch, Div, of Minn, -Honeywell

Freeport, HI.
Chicago, I},
Burlington, Wass.

Carlton Screw Co.

Microwave Associates, iInc.

Excel Transtormer Co. Oakland, Calif.
celite Inc, . Orchard Park, N.Y.

San Fernando Elect, Mfg. Co. -

San Femando, Galif. .
Longls., N.Y.
irvington, N, ),

Englewood, N.).
Yonkers, N, Y,

Thomson Ind. Inc,

Industrial Retaining Ring Co.

Automatic & Precision Mfg.

Reon Resistor Corp.

Litlon System inc., Adler-Westrex
Commun. Div, New Rochelle, N.Y,

R-Troncis, Inc, Jamaica, N.Y,

Rubber Teck, Inc. Gardena, Coiit,
Hewlelt-Packard Co., Moseley Div,
Pasadens, Calif, -

So. Pasadena, Caiif.
Mamaroneck, B.Y,
Burbank, Calif,
Cleveland, Ohio

Electronics Div.
Minneapolis, Minn,

Paeco Div. of Hewlett-Packard Co.
. Palo Alto, Calif,
North Hills Electronics, inc. Glen Cove, N, V,

International Electronic Research Corp.

Burbank, Caiif.
New York, N. V..
Palo Altc, Calit.

Sealectro Corp.
Zero Mig. Co.
Etc Inc.

General Mills Inc.,

Columbia Technical Corp.
Yarian Associales
Atlee Corp. Winchaste:, Mass,
Marshalt Ind., Capacitor Div, Monrovia, Calif,
Contral Switch Division, Controls Co.
of America El Segundo, Calif.
Delevan Electronica Corp. East Aurors, N. Y.
Wilco Corpoaration indianapolis, Ind,
Branson Corp. Whippany, N. ),
Ranbrandt, inc. Boston, Mass.
Hoffman Electronics Corp. :
Semiconduclor Div. El wonts, Calif,
Technology instrument Carp, of Calif,
Newbury-Patk, Calit,

THE FOLLOWING WP VENDORS HAVE NO Nhllil
ASSIGNED IN THE LATEST SUPPLEMENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HANDBOOK, ‘
0000F  Malco Tool and Die . Lds Angales, Calt,
0000Z  Willow Leather Products Corp.  Mewath, W. ).
G00AB ETA England
00088  Precision lnslmmnl Companents Co.
‘ Van Nuys, Calif,
000CS Hewistt-Packard Co,, Colorado Springs
-~ Colorado Springs, Colorade
000MM ~ Rubber En| & Development  Hayward, Cali’,
GOONN . A "N''D Wig. Co. . San Jose, Calil.
000QQ Cooltron ‘Oakland, Calif.
- 000WW. . Calitornia Eastern Lab. Burlington, Calit,
©oo00vyY

5%, Smith Co, Los Angeles, Calif,

. ORIGINAL
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. 7. MANUAL CHANGES.
7-2.  This manuasl applces directly to ‘the Model 180ER
Osctlloscope (as'manufactured) with serials prefixed 915-.

~‘manual to apply to later instruments (higher serial prefix),
or eerlier instruments (lower serial prefix). Technical
_corrections to this manual (if any) are called Errata and
‘are listed on the separate MANUAL CHANGES sheet
- supplied with thls manual

" 73. LATER INSTRUMENTS. If the ,e.enal prenx of

“your Model 180ER is above 915—, refer to the separate

. MANUAL CHANGES sheet supplied with this manuai,
" Locate the serial prefix of your instrument and make the
“. indicated changes.

Table 7-1. Manuhl Changes

Make Change

. . 1 Instrument Serial Prefix

756

" ORIGINAL

| , The following paragraphs explain how to. adapt this

o Section V11

| secnon Vil
MANUAL CHANGES AND OPTIONS

78, o?mons.

7-6. Options are standard modifications performed on
HP instruments at the factory. Two options for the Model
180ER are offered at the present time. Option 003
provides for operation with 100/200V input power, and
Option 004 provides for a 110/220V input.

7-7. SPECIAL INSTRUMENTS.

7-8. Special mstrumepts are standard HP instruments
that are modified at the factory according to customer
specifications. A separate insert sheet is included with the
manual for special instruments having electrical changes.
Make the changes specified in addition to any other
changes that are necessary per the MANUAL CHANGES
sheet. ‘

CHANGE 1

Table 6-2and 6:3,
Delete: C402, C404, MP501.

W401: Change to HP Part No. 5060:0444; W: Cable,
power; mfr 28480, P/N 5060-0444.

| - | 7-1/1-2
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Section ViiI

SECTION VIII
SCHEMATICS AND TROUBLESHOOTING

~ 81. INTRODUCTION.
. 82, This uctlon provides schematic dnagrams, compo-
. nent. identification, and troubleshooting and repair ixFor-
e matlon for the Mode! 180ER

| ‘8-3 SOHEMATIC DIAGRAMS»

i

84 Schematic diagrams appear on right- -hand pages that

. unfold outside the right edge ot the manual. These
* “throw-clear” pages allow viewing rl:he schematics whiie
rafemng %0 othor :ectuons ‘ .

86. Schematla are drawn primarily to show electronic
o, ction A given schematic may incl:'de all:or part of

8V ui assemblies. Information about symbols and conven-
ti t used in the schematics is provided by Table 8-1.
matics also provide dc voltages and waveform test
ints. DC voltage measurement cor.ditions, waveforr:

‘wrnmont conditions, and waveforms applicable to

'A.\\I »i Jmatic are shown next to that schematuc
8—6 | COMPONENT IDENTIFICATION

87. Whonwer possible,  components appaanng on 5
schematic are identified on the page opposite that

schematic. When components on a gwen assembly a2ppear

on more than one schematic, all components on that
assembly are identified opposite the first sct.ematic

showing the assembly. Adjustments, assemblies, and

chassis-mounted electrica; ‘components are identified in
Figure &-1. Mechanical components are identified in
Figure 6-1. :

88. TROUBLESHOOTING.

- 89. The first and rnost important prerequisite fo "
successful troubloshootmg is a thorough understanding of
_instrument operation and function. Often, suspected

malfunctions are caused by improper control settings such

as: intensity set too !ow, display nlector or mode switch

“in wrong position, trigger level maledjusted, etc. Read
~ Section 111, Operation, and Section 1V, Pnncip!es of
Oporotlon for this informatlon

~810. DC voltages for most active components (transistors,
: FET‘s, etc.) ore indicated on the schematics. Waveform

test points ( V. with an enclosed nuraber) are also placed

- on the schematic at various points along the main signal .
- path. The numbers inside the tast point symbols are keyed .
- to the proper waveform adjacent to the schematic. These
- voltages and waveforms are invalusble for troubleshooting
ﬂn mstmmont Applicotaons includo chackung stage gaun

- Oh',G.',M

- locating ‘unbalance in differential amplifiers, locating
faulty transistors, etc. Always refer to ihe specific
measurement conditions before using dc voitages or
waveforms. Allow the level to stabilize before noti.ig dc
voltages. Small dots are etched on the circuit board
assemblies next to the emitter Iead of translstors, the
source leads of FET'’s, the cathode end of diodes, and the
positive end of electrolytic capacitors as an aid to locatung ‘

test points. o

When taking waveform or dc voltage measure-
msants, use extreme care to avoid shorting
supply vo!ltages or components.

8-11. If a malfunction occurs, Figure 8-2 may help |solate
the trouble to a perticular circuit in the Model 180ER or
to a particular plug in. Always begin troubleshooting with
- a visual inspection. Check. for burned or loose composients,

‘lcose wire -connections, faulty switch contacts or any

similar conditions suggestmg a source of trouble
- 812, REPAIR AND REPLACEMENT

8-13. Almost all electrical components are accessible for
replacement from the component side of the etched
circuit boards. Section VI provides a detailed parts list to
allow ordering replacement parts from either Hewlett-
Packard or a typical manufacturer. If satisfactory opera-
tion or repair cannot be accomplished, contact the nearest
Hewlet:-Packard Sales/Service Office (addresoos at rear of
this manual) If shipment for repairs is required, see
Sectnon I} for recommended packagir.g information. '

814, HIGH-VOLTAGE SUPPLY REPAIR.
8-15. The following proceduro should be used in replacmg _
the high-voitage supply assembly (AP\. the high vcitage
rectifier assembly (A5) or the hi... voltage transformer
~ (T301).

- a. Remove two screws and remove cover.

b. ')Romove rear instrument cover and unsolder five
wires from small etched circuit board mounted to T301. -

. ¢. Remo+e four screws from corners of rectifier .
ammbly. AS. Removo WO screws from onds of T301 ”

d Unsolder leads at cathodo end of CR302 and
' CR307.

81
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oompertment in the HV supply auembly T301 should be

,eomplmly dleoonnocted lmll pc board s mrt of

WARNING

The poct acoelerator leed may hold 8 hrgh
volmudmga Use a screwdriver and carafully
T lift'the insulator cap. Ground the screwdriver
_and the post accelerator lead as the lead is
looaened end duconnected from the CRT.

"?'-_*i}ime cn“r nemowu. AND nsrmcemrur

s ,'&17 To remove the CRT, proceed as follows
” WARNING @

To prevent. pomble iniurv, always wear a
o - face mask or goggles, and gloves Handle the
TR Cl'-l'l'mlth extremecere. EER VISR

‘ a. Remove the»top and bottom' covers,

~y b, Remove the pl-lg-ms and . the sliield ltwo screws)
= Gt to the CRT post ‘accelerator lead (shield is between
CFlT and plug-in compartment).

WA‘?NING

_The post acoeleretor lead may hold a high-
voltage charge. Use a screwdriver and carefully' |
lift the insulator cap. Ground the screwdriver

ST vy, - and the post accelerator lead as the lead is

loosened and dlsconnected from the CRT.

| - " c. | Remove post ecoeleretor lead from CRT

d. Remove the connections from the nine neck pins on

the CRT (use long-nose pllers through access holes in CRT
dneld) |

8

" e. Squeeze plastic light shreld at mid- point at top end
bottom and rernove |t ’ . ,

-' . f Remove screws holdmg metel bezel on front panel

g Cerefnllv prys the socket from the CFlT bese
“h. Loosen clemp et rsar of CRT , -

s Place one hand on the CRT face and, with the other
hend sllde the CRT forwerd and out of. the mstrument

j To replace the CRT reveree the procedure

: f Ralee the rectlfler uelmblv lincludlng T301 l from |

Modol INER.VZ:- ‘

lt After replecing the CRT check the following'

o ,ed]ustmerm lntemlty Limit, Paragraph 5-26; Flood Gun,
Parsgraph 5-26; Traie Alrgnment Paragraph 5-27; snd
L Honzontel Ampllfrer Gem Parcgreph 5-"9 mp c. \

818. SERVICING ETCHED CIROUIT BOARDS.

8 19 Etched clroult ooards in this rnstrument heve

oomponents mounted on one side of the board, conductiva

- surfaces on 'both sides, and plated-through component
o mountr.tg ‘holes. Hewlett-Peckerd ‘Service Note M-20E
- contains useful information on servicing etched circuit
'boards. Some important considerations are as foliows:

a. Use a 37 to 47.5 watt chisel tip soldenng iron with a

tlp diameter of 1/16 to 1/8 inch, and a small diameter
| rosln core solder. y

b. Componenu may be removed by plecmg the
soldering iron on the component leads on either side of

the board and putiing the component 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 ,
oomponente especlelly semi-conductors. Heat damage

nay be minimized by gripping the lead with long nose

pliars between the soldenng iron end the components ﬂ
thereby formmg 8 heat sink. -

c. lf a component is obvuously dameged or feulty, clip
the leads close to the component and then unsolder the
leads from the board : :

- d. Large components, such as potentlometers may be
removed by rctating the solderlng iron from lead to lead
and applying steady pressure to lift the part free. The
alternative is to clip the leads of the demeged part and
remove them rndrvidually

e. Excessive heat or force will destroy the laminate
bond between the metal plated surface (conductor) and
the board. If this problem should occur, - the lifted
conductor may be cemented down with a small amount of
quick-drying acetate-base cement having good insulating
properties. Another method of repair is to solder a section
of good conducting wire along the damaged area.

f. Befora replacmg a component ‘heat the renlelmng

" solder in the componerit hole and clean it out with a

toothpick or “’solder sucker”. Sharp pointed metalic tools .
are’ not recommended since they may loosen eyelets in, - -

' boards or remove pletrng from the inside of holes on

~rlr

a. Tm and shepe replacement component leeds to fit

. . \, _
h. lnstell the replecement component m the same

" existing holes.

| 5osst|on as the original.

. omeGmNAL




 Field-effect transistor
¥ P-type base)

Fueld-effect translstor
(N- ‘type base)

| .Réarapa"nel.ma{rking/' Breakdown diode
IR RN | | o ~ (voltage regulator)

Tunnel diode

= ' Front-panel control

= Screwdriyer adjustment Step-recovery diode

Circuits or components drawn
with dashed lines (phantom) show
function only angd are not intended
to be complete. The circuit or
component is shown in detail on
another schematic.

= Part of

- 98

t
*

Clockwuse end of vari-
able resustor

1
[ B
l 4
a
\-I

{

‘::b -

" No cqnneCtion |

i

Wavé,fdrm test inm o S _ | Wire colors are given by
- {with number) ' P , numbers in parentheses
I = S ~ using the resistor color code
Common electrical point . [ (925) is wht-red-grn ]
(:\g:,:;etter) not necessanly | 0- Black. 5 . Green
9 | - 1- Brown, 6 - Blue .
P T 2 - Red 7 - Violet.
>—— = Single-pin connector on hoard 3 - Orange 8 - Gray
' B 4 - Yellow 9 - White

Pin of a plug-in board
(with letter or number) - . ~ Switch wafers are identified
s as follows:

Coaxial éabeconneCted : . ~ IF IR 3F R
Coaxial cable conn | - N N
-to snap-on jack

‘Coaxial cable connected - | ZF/ 2R
directly to board | .

AR Optimum value selected
at factory, typical

= Wtre (Jonnetfted to pressure~f|t - - valueshown; part may
socket on tpoard : o . ‘have been omitted.

= L:Main signal path | e : | . ~ Unless otherwise indicated:
: o resisiance in ohms’

anarv feedback path . . capacitance in picofarads
o S inductance in microhenries

-z ‘Secondarv feedback path
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o plo Figure 8-1. Component ldgﬁtifiéatibn; Top and Side Views
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+ DISPLAY

$T HORIZONTAL 8 VE

|'POSITICN 70 MID-RANGE. [

ATICAL] .

SET_MAGNIF!

I

ER 70 X'

3

© DEPRESS FIND BEAM

© REMOVE.
| PLUG-INS.

B _‘"F"ND' BEAM 1

| cweex
. WVPS

ADJUST HORIZONTAL 8 VERT-
ICAL POSITION ‘TO CENTER
SPOT ADJUST INTENSITY
o IF NECESSARY B

( i

NOT MOVE
VERT

VERTICAL
PLUG-IN

CHECK VERTICAL | [CHECK CONNECTION

CRT - FROM JIPIN| TO HORIZ-
CONNECTIONS

OKAY

B LONTAL OUTPUT AMPLIFIER

" 'FIND BEAM

"CHECK
VERTICAL
PLUG-IN

. , CHECK
HORIZONTAL

 SWITCH

t

ROTATE
'SCALE
JFULLY Cw

= K

” CRT NOT
~ FAINTLY
ILLUMINATED,

o LameLIRiER ]

PLUG~IN

. SPOT
NOT MOVE
HORIZ

CHECK
HORIZONTAL

OuTPLT |

AMPLIFIER
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0ESIG | LOC |DESIG | LOC |DESIG | LOC |DESIG | LOC |DESIG | LOC |DESIG- | LOC JDESIG | LOC |DESIG | LOC ' ' DESIG | LOC |DESIG- | LOC Loc ! ‘
c102 H4 | c123 b1 |crit1 H2 | @107 62| R1I7 H3 | R137 F1 | R313 C-4 | R341 B2 ‘ ‘ j 'ﬁ%
c103 H.4 | c301 D5 |cr112 D2 | C301 €3 | R118 G-3 | R138 G-1 | R314 C4 | R343 A-2 ” M ; .
C104 F-4 | C302 C2 |CR113 D2 [ Q302 D4 | R119 G:2 | R139 F.2 | R315 0-3 | R345 A-4 ) . i ‘M3 ;"
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' : , C120 F-1 | CR108 F4 |Q104 F-3 | R114 G4 | R132 “m-2 | R304 C4 | R322 'E-3 | VR3O?1 D-3 o, ‘ b \ )
‘ - ' €121 G1 | CR109 F4 |Q108 H-2 | R17& G-4'{ H133 D-2 | R305 B4 | R333 [E-3 | VR302 D-3 « e , 5
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CATHODE-RAY TUBE WARRANTY

The cathode-ray tube {CRT) suppliedin your Hewlett-Packard

'Oscilloscope and replacement CRT's purchased from hp are

warranted by the Hewlett- Packard Cor any against electrical
failure for a period of one yearfromt edate of sale. Broken
tubes and tubes with phosphor or mesh burns are not included

under this warranty. If the CRT is broken when received, a-

-claim should be made with the responsible carrier.

Your nearest Hewlett-Packard Sales/Service Office (listed
at rear of insirument manual) maintgins a stock of replace-

‘ment tubes and will assist in processing the warranty claim.

We would like to evaluate every defective CRT. This engi-
neering evaluation helps us to provide a better product for
you. Please fill out the CRT Failure Report on the reverse

side of this sheet and return it with the defective CRT to:

Hewlett-Packard Ccmpany

1900 Garden of the Gods Road

‘Colorado Springs, Coloradc 80907
 Atteition: CRT QA

To avoid damage to the tube while in shipment please follow

‘ _the shipping instructions below; warranty credlt is not allowed

on broken tubes.
SHIPPING INSTRUCTIONS
It is preferable that the defective CRT be returned in the re-

- placement CRT carton. If the carton or packaging rmaterial

is not available, pack the CRT according to the inst"ucﬁons

below:

1. Carefully wrap the tube in 1/4 inch thich cotton
batting or other soft padding material.

2. Wrap the above in heavy kraft paper.

3. Pack wrapped tube ina rigid container which is
at least 4 inches larger than the tube in each

A dimension. :

4. Surround the tube with at least 4 inches of packed

excelsior or similar shock ahsorbing material be
sure the packing is tight all around the tube.

Tha'nk you,

CRT Department |
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CATHODE-RAY TUBE FAILURE REPORT

;‘
]
]
]
]
]
]
L]
1
H
:
.,
]
]
]
:
L]
]
]
]
]
]
’
]
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]
DATE , 5
FROM: . | | | | pov E
e |
NAME ;
]
'
COMPANY. ,
‘ 8 '
ADDRESS . :
> s
: _ !
1. hp INSTRUMENT MODEL NO.. :
' 1
' ! ‘l
2. hp INSTRUMENT SERIAL NO. !
]
]
3. CRT SERIAL NO. ;25
' .
4. Please describe the failure and, if possible, show the trouble o the ap- i
| ‘propriate CRT face below. ai
g 3
i 4
SE
‘ 2
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b
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5. 1Is the CRT within warranty? Yes No

hp Sales/Service O!ﬂce Repaii- Order No.

————————

-t
]
i}
L
¥
]
'
]
W ]
i )
: e PR " L !







o -." o

To uaa thia .supplement:
Maka all ERRATA oorractnona

121OA

1,2and3 .

1.2,3and 4

. r Saﬁal Prefix or Number -T. Make Manual Changes —-'

MANUALCHANGES

MANUAI. IDENTIFICATION -
Model Number: 180ER

Date Printed:  MARCH 1970
Part Number:  00180-90913

'l‘hia aupplamant contains lmportant information for correcting manual errors and foradapting tha manual
to mmumanta containing improvements mada after the printing of the manual.

Make all appropriate serial nnmbar ralatad changes indicated in the tables below

Serial Praﬁx or Number Make Manual Changes

A NEWITEM o
Paragraph 2-12,

following:
a. 116V OPERATION. This inatrumant as shipped,
~ is ready for operation on 115 Vac. Four 1. 6-ampere
fuses (HP Part No. 2110-0006) are installed in the
roar-panel fuseholders. Two fuses are in use andtwo
are spares,

CAUTION

Before applymg power, chack therear-panel
slide switch for proper position (115 or 230).

b. 230V OPERATION if the instrument is to be

~ operated on 230 Vac, set the rear-panel switch to 230

and replace the four rear-panel fuses with 0.8-

~ amperafuses (HP Part No. 2110-0020). Twofuaaaara
in use and two are spares.

¢ The 116/230 raar-panal switch salacts tho,

propor iransformer connections for the desired.

- opersting voitage. This switch and the fuses should

PR I TSR LI ¢ i

Delete paragreph 2-12a and b; replace vmh the

always be chackad before connecting the instrument
' 10 8 power source to avond domaga to the instrument.

Add the followmg cautionary statement after the Iast
paragraph in Section IiI:

CAUTION

This instrument ic fitted with a plexiglass
CRT safety facaplate (HP Part No. 5020-
8728) for operatcr protection. To clean the
CRT faceplate, use a soft cloth or tissue.
Never use coarse or abrasive tissues because
these will scratch the plexiglass.

Tablo 5-1,

Change the 100:1 DMdar Probe, HP Model 11044 A to:
~1000:1 Divider Probe, HP. Model KO5-3440A.

Paragraph 5-23a, . . .

Change the 100:1 Diwdar Probe to & 1000:1 Duvidor
Proba .

| NOTE .
'»Manualchauaaupphnanuanmhad quumhlupmuhumtaadamabuMNa Hewlett-Packard

- recommends that
nqwuﬂu copies qviote tlu manual idanﬂlloaﬁon inlunaﬁon

Paga1of5

BAugust 1981 | o _ f

yor. Mwmummmamm&mmmwmmm.ummm
ﬁoumnpplnnt.onhamodalnmhcand printdahftontha-

HEWLETT
PACKARD




caot .,,ja‘m- o m' Pm No. omoo« c fxd elect.
' _401, mz- cnm HP Pm No. m 21 1o-oozo. F:0.8A

7"‘"7’5..1; a'm-.m HP m No. oomzmm J:temale 32:pin
Add JIM HPPmNo m180-01001 TQ1 J: ground

l[f;MP137 Chmno to HP Pert No. 0403-0129.

" MP161: Change to HP Pm No. 0403-0128.

-, - R104::Change TQwS8

. R151:Change TQ 10 2. -

R ‘R203 Changs HP Part No. to 0767-0407, T01 R:fxd

© o metfim. 200 ohms 1% 1/8W.

ST «R283 Change to HP Pln No. 2100-1778, R: var ww

. Bkilohms 5% 1w, |

' naos Change HP Part No. to 0898-7182; R:fxd metfim

S 30 magohms 1% 2W, (Preferred replacement).

SN 1::R448 Changs HP Part No. to 0767-0436, TQ1, R:fxd

Ly methim 3.92 kilohms 1% 1/8W. \

| 8402 ‘Change to HP Part No. 3101- 1234, S: slide -

© . 'dpdt250 VecBA.

‘V40‘I V402: Chanp HP Part No. to 1840-0025, V voi-

. upnfamwo 83.0V +1 OV |

Tablo 63,

Cl 16: Chmm ducripﬁon to: CAPACITOR, FIXED,
-MYLAR: 0.16 uF 200vdcw mfr 28480, P/N
101800303,

0204 ‘Change description to: CAPACITOR, FIXED,
. MICA: 440 pF 300vdcw mfr 04082, P/N ROM15F-

SR 441F30. '

LT 0301 Ghlnm ducription to: CAPACITOR FIXED,

BRI - ELECTROLYTIC: 20 uf, 60 vdcw; mfr 56289.

© . P/N30D208G0BOCC2DSM. .

pi .0309. Change value to 0.01 uF.

o F401, F402: Change description to FUSE, SLOW-
 BLOW: 0.8 amp 260v (230v operation), mfr

dl mmtlng pam )

RS R

. L] -

T.uo &3 (Omt‘d). SN J .

.n Change ducﬁptlon tor couuscron RECEP- TR
\TACLE.. meohnct. fomda, Mfr 28480, P/N > ,
00180-27801. o

Add: J104, Gnouuo POST: mfr 28480, P/N

0018061001, -

. MP128: Change P/N to 001&-64108.

MP137: Change docrlmlon to: GUIDE, RIGHT
PLUG-IN: mfr 28480, P/N 0403-0128.

MP161: Change description to: GUIDE, LEFT PLUG-
IN: mfr 28480, P/N 04030128

R203: Changs description to: RESISTOR, FIXED,
METAL FILM: 200 ohms £1% 1/8W, mfr 28480
P/N 0757-0407. -

R263: Change description to RESlSTOR VARIABLE,
- WIRE WOUND: 5k ohms 5%, 1w; mfr 28480,
P/N 2100-1776.

R306: Change description to: RESISTOR FIXED,
METAL FILM: 30 megohms 1%, 2W; mfr 28480,
P/N 0008-7182.

R448: Change description to: MIL type RN8003921F
$402: Change description to SWITCH, SLIDE: DPDT,
VOLTS AC, mfr 82380, P/N 11A-1242A. =
V401 Change description to: TUBE, VOLTAGE
' REFERENCE: 83 volts; mfr 742786, P/N
283R4A.
Page 7-1/7-2, paragraph 7-8,
Add following stutement to paragraph 7-8 Optlon 021
. axchanges the standard front panel (MP120) for
HP Part No. 00180-00229.
Page 85, Schematic, .
Add: Ground jeck to calibrator schematic under J03. |
Connect jack to chassis ground. Label jack GND
and designate as J104.
CR109: Delets cathode corinection to +100 VF.
Connect CR108 to emitter of Q103,
~ C115: Change value to 0.16 uF.
Page 8-7, Schematic,
C204: Change value to 440 pF.
R203: Change value to 200 ohms.
Page 8-11, Schematic,
F401, F402: Change value to 1.6A (115V operation),
0.8A (230V operation).
R448: Change value to 3920 chms.

765015, P/N 313.8005. V401, V402: Change value to 83V.
- Add: F401, F402, FUSE, SLOW-BLOW 1 Bamp | |
126 msv opmtion) mir 71400, P/N MDL 1.8. : -
S L CHANGE 1 -
lelo 82 | S Tebe83,
o R306: Chanp to HP Part No. osnmz Rifxdmett = R3056: Change dncrlptlonto RESISTOR, FIXED
3 : - ﬂm 30 mogohms mzw T METAL FILM: 30 megohms 1%, 2W; mfr28480,
Sl | | ‘ o P/N 0808-7182.
= ; | : CHANGEZ
j,;Tllalo 6-2. e | | Table 6:3, | |
R218: CMnm HP Pm No.tomlmwm River R128: Change description to: RESISTOH VARlABLE o -
o eomp(hul ‘lmkllohmm%.(lncludn R221 and COMPOSITION, DUAL.: 100k ochms 20%; mfr . :

28480, P/N 00180-61501. (Includes R221 and all
mountlng parts.)

T




Tabll 8-2 CIRTER S
- S401; ChlngoHP Pan No. to 3101 -2269
PR Qhanoe described mingc t0 “280 Veec 3A".
~ MP121: Change | HP Part No. to: 00180-00207.
. MP143; Change HP Part No. to 00180-002685.
- MP152: Change HP Part No.. t0 00180-002686.
W401: Change HP Pa:t No. to 8120- 1521,
~ Change dmripteon to W Powor Auy 7 5 .
. D$401: Delete. -
' Adu J2, HP Part No 1251-2357 1'01 J MPWRMALE

CHANGE 3

" Toble 6-3, '
o 8401 Chlngo mmg to “3 amp 250 Vac" :

‘Change Mfr to “28480" and P/N to "3101-2209" ‘_

"+ MP121: Change P/N to 00180- 00267.

. MP143: Change P/N to 00180-00268.

 MP162: Change P/N to 00180-00266.

WA401: Change to "CABLE POWER ASSY 75 FT: Mfr
28480, P/N 8120-1521". \

DS401: Delete.

Add: J2, CONNECTOR, RECEPTACLE AC POWER, malp

‘4 CHANGE 4

Page 4-5 Paragraph 4-33, \ '
Change the paragraph to read as 1oll0ws
- The +100V supply is used as a rofaronce for the

~100V suppiy and the ~100V supply is a reference for ,

the +15V and -12.6V supplies. The +100V must be
ad;ustod first, then the -100V,|l then the +1 5V and
-1 2 GV supplies.

Pago 6-2, Table 5-2. Low Voltage Mguctmonts
Change tho order of supply adjustment as follows:

Test Point Measure Adjust
TP401 +00VE.V | R12
TP404 -100v+.1V | R4d9

No Change _

'N;"Changa

Table 6-2. Replaceable Parts,
C407: Change to HP Part No. 01 80-0269 C:FXD ELEC
1uF 160 wvdc. - .
Add: C428, C429, HP Part No. 0140-0176 CFXD MICA
- 100 pf 300 wVdc
Q403: Change to. HP Part No. 1854-0471.
Delete: R407. .

R411: Change to HP Part No. 0757-0436, R: FXD METFLM ;

4320 OHMS 1% 1/8W.

'R412: Change to HP’Pan No. 2100-1773, RVAR WW"

1000 OHMS 1W.:

'R413: Change to HP Part No. 0757-0787 R: FXD METFLM ,

43.2K 1% 1/4W.

R444: Change 1o HP Part No. 0757-0770, R:FXD METFLM |

56.2K 1% 174w,

i
\

R448: Change to H# Part No.0757-0436, R: FXD METFLM
4320 OHMS 1% 1/8W. -

Add: R451, R452 HP Part No. 0757-0435 R FXDMETFLM
24.3K 1% 1/4W, |

Add: R463 HP Part No. 0757- 0768 R FXD METF!.M
39.2K 1% 1/74W.

Delete: V401, V402,

| Table 6-3. Military Part No.,

‘C407: Change description to CAPACITOR, FIXED, ELEC-
“TROLYTIC: 1, wF 160wVdc Mfr 26480 P/N 0180-0269.

Add: (.28 0429 E@PACITOR FIXED, MICA: 100pf 300V
Mfr 28480 P/N:0140-0176. |

Q403: Change description to TRANSISTOR: SAME AS
Q108.

Delete: R407.

R411: Change description to RESISTOR MlL TYPE
‘RN6OC4321F.

R412: Change descnption to RESISTOR, VARIABLE,
WIREWOUND 1K OHMS w Mfr 28480 P/N 2100-
1773.

f

" R413: Change description to RESISTOR: MIL TYPE

'RNB5C4322F.

R444: Change descriptlon to RESISTOR MIL T/PE
RN65C5622F.

R448: Change description to RESIST OR Mll. TVPE
RN6OC4S21F.

Add: R461 RESISTOR:MIL TYPE RN65C2432F

Add: R452 RESISTOR: SAME AS R451.

‘Add: R453 RESISTOR: MIL TYPE RNBBC3922F.

Daloto V401 V402, .

Page 8-10, P/O Figure -6,

Replace A7 Component Locator and tablo woth Figure 1
this chango shoot ;

Plgo 8-11, P/0 Flouro 8- 8 '
Make changu shown in Fugun 2 o! thls change shoot

\ .
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- Figure 2. Modifications 1o Low Voltage Power Supply.
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