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'Model 183A/B

General [Information

SECTION | H

GENERAL INFORMATION \

¥

1-1. IRTRODUCTION.

1-2. ‘This manual provides operating and servicing
information for the HP Models 183A and 183B Oscil-
loscopes (figare 1-1). The manual is divided into
eight sections, each covering n speific topic or aspect
of the instrument. All schematics are located at the
rear of the manual,

NOTE

Throughout the text of this 1ananual,
the HP Models 183A and 183B Oscillo-
scopes shall be called Model 183A/B.

Tt

1.3 'This section contains a description of the Model
183A/B. The instrument specifications are listed in
table 1-1. Table 1-2 lists and describes the abbrevi-
ations used in this manual except Section VL The
parts list is a computer readout and uses computer
abbreviations. Warranty information, data for manual
and instrument identification; nnd special accessories
available for this instrument are described in this
section. ‘ '

1-4. DESCRIPTION.

1.5, 'The Model 183A/B is n laratory oscilloacope
that is capable of using vario's plug-in units. Both
models, as shipped from the factory, are intended
for bench use.The Model 183B may be rack mounttid

- a8 drseribed in'Section IL. - \

. . (Z-axis input), and external sweep reset are provided.

3 i
1-6. ‘The Moadel 1£7A/B is an X-Y voltage display\‘\

system with builbin calibrator and power supplies.

The basic Model 183A/B is designed for operation
from dc to beyond 500 MHz with real-time display.
Various plugin time bases, vertical amplifiers,
sampling plug-ins, and timedomain retlectemeters

- provide increased versatility.

17. Al pctive components in the Model 183A/B
are solid state. except the cathoderny tube. The
instrument and plugins are covled by a built-in
blower.

1.8. BNC connectors are used for external con-
nections, Outputs include mnin and delayed gate
gignals and calibrator. Inputs for horizont =} signal,
external celibrator drive signals, intensity modulation

1

19, The Model 183A/B is equipped for high-speed

" 'photography '(camera ovailable separately). The .

i

1 : . .

\

internal graticule illumination includes o pulse\'gl flood-
gun mode to light the CRT phosphor and greatly
increase the effective sensitivity of high-speed, self-
developing films,

1-10. A calibrator provides signals with a rise time
of less than 1 ns and less than 3% overshoot and
ringing. The 1 MHz and 2 kHz calibrator! signals
have controlled amplitud : and pulse width to provide

calibration for both the mainframe and plug-in units.

\The calibrator may be used as a pulse shaper with less
than 1 ns rise ime and with the period and pulse
width controlled by external input gignals, :

1-11. CATHODE-RAY TUBE.

1-12. The standard CRT used in the Model 183A/B
has aluminized P21 phosphor, an internal graticule to
eliminate parallax, and a nonglare safety faceplate.

- 1-13. WARRANTY.

1-14, Th!s instrument is warvanted as stated on the
inside front cover of this manunl. The CRT is covered
by a warranty separate from the rest of the instru-
ment. The CRT warranty and warranty claim forms
are located at the rear of this manual. Should the CRT
fail within the time specified on the war ranty, return
the CRT with the warranty form completed, All cor-

_respondence with a HP Sales/Servic? Office concern-
ing on instrument should reference the complete
gerial number, model number, and name of the in-
strument.

1-15. 'ACCESSORIES.

116, The Model 183A/B is equipped with a mesh-
" . contrast filter. The filter snaps into place under the
* light shield to provide greater contrastin highambient
light. A detachable power cord is supplied with each
instrument. The Model 183B is supplied with all purts
and hardware required for rack mounting.
5

1-17. AVAILABLE ACCESSORIES.

\
1-16. A series of mobile test stands are available for
both modeais. The Model 1118A is a portable, tripod
testmobile intended for use with the cabinet model
and provides adjustable height, #ilt, and rotation.

"Model 1119A/B Testmobiles with Model 10479A Tilt
Tray ore interided for vse with the rack madel. The

~ -Model 1119C/D Testmobiles are intended for uee
with the cabinet model.

RS




Genera! Information

1-19. HP Model 10166A i e fiberglass cover which
provides front-panel protection for the cabinet model,

l‘urlmlol 183A/8
|

1-93. Corvections to errors in the mnnLuI are listed
under errata on an enclosed MANUAI, CHANGES

HP Part No. [060-0437 provides fornt-panel protec- sheet (if any). i

tion for the rack model. Comeras, probes, viewing ' l

hoods, dust covers, and other accessories are nvaila- 1-24. INQUIRIES. |

ble for specialized requirements. Refer to the latest |

Hewlett-?acknrd Catalog fo: more information on’ 1.25. Refer any quesiions regarding the ‘fmmunl, the

Accessones. change sheet, or the instrument to the nearest HP
' Snles/Service Office. Always identify thuI instrument

‘ by model number, complete name, and complete
lizcoA'TlIg:THUMENTAND MANUAL‘PENTI' seris] number in all correspondence. Refer to the

inside rear cover of this manual for o} world-wide
listing of HP Sales/Service Offices,

1-21. This manua!l applies directly to Model 183A/B
instruments with a serial prefix number as listed on
the title page. The serial prefix number is the first
_group of digits in theinstcument serin} number (figure \
1.2). Th.e instrument serial number is un a tag located \
on the rear panel. ;

SE\RIAL PREFIX NUMBER SER!ALSUFFI:I( NUMBER

1-22. Check the serial prefix number of the instru- \

ment. If the serial prefix number is different from that \

listez on the title page of this manual, refer to Section |

VII for instructions to adapt this manual for proper :

instrument covercge. Wgure 1-2. Serinl Prefix Identiﬁculk:m
. | o

|

‘ Table 1-1. Speciﬁcntio'né‘i \

|
COMPLETE SERIAL NUMlIiEFI

HORIZONTAL AMPLIFIER

CALIBRATOR

EXTERNAL INPUT: ‘ PULSE 'i'!MING:
BANDWIDTH: DC-coupled, dc to 8 MHz, AC-

. coupled, 2 Hz to 8 MHz. MODB.I: repetition rate, 2 kHz (0.5 ms periad);

pulse width, 50 usec.

DEFLECTION FACTOR: 1.0 V/div in XI1;
100 mV/div in X10; accuracy 5% with EXT
VERNIER in CAL position. Vernier provides

' continuous adjustment beiween ranges and

" extends deflection factor to 10 V/div.

MODE 2 repetition rate, 1 MHz (1 usec period);
pulse width, 100 ns. .

ACCURACY (Mode ! or Mode 2): 20.6% (+10°
to +40°C). 1% (0°C o +66°C).

DYNAMIC RANGE: $20V. |

o i AMPLITUDE: negative pulse selectable 50 mV
MAXIMUM INPUT: 350V (de + peak ac). or 500 nV, £1% (into 50 vhms, +0.6%).
INPUT RC: approx 1 megok.m Sh'untéd by ap-

prox 25 pF. SOURCE IMPEDANCE: 50 ohms.

INTERNAL SWEE?

Sweep Magnifer: X10; nccurnc.y +5%. PULSE SHAPE (measured with 1 GI‘!Z bandwidth

sampling oscilloscope): :

OUTPUTS: two emitter-follower outputs on
rear panel for main and delayed gates or hori-
zontal and vertical recorder outputs when
used with sampling plug-ins. Amplitude ap-

- prox :0.76V with 1840A/1841A; outputs will
drive impedances as low os 1000 chms with-

. out distortion. '

RISE TIME (Neg): <L ns.
OVERSHOOT AND RINGING: £3% max.

FLATNESS (pulse top and baseline with per-
" turbations averaged): 0.5% after & ns.

1.2
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Table 1-1, Specifications (Cont’d)

MarE

}

!

R o :l \

EXTERNAL CALIBRATOR INPUT: rear-panel in-,

put selectable with rear-panel CALIBRATOR
MODE switch. Front-panel light indicates
when CALIBRATOR MODE switch is in EXT
position. The . calibrator shaper network

shapes an external negative input which

exceeds —0.6V pk. Repehtmn rete extends to
>10 MHz. Input impedance is approx 10K
ohms for negative signals.

CATHODE-RAY TUBE AND CONTROLS

" TYPE: post nccelerator, 20 kV accelemtmg

potential, aluminized P31 phosphor (other
phosphors_available, see Section VII), safety
glass faceplate.

GRATICULE. 6 x 10 div, parallax-free internal

graticule with 0.2 div subdivisions on major

“axes. 1 div = 1 em. SCALE control illuminates

CRT phosphor for \newmg and controls the
pulsed ﬂoodgun to increase photographic
writing speed of single-shot transients. Normal
or pulsed mode floodgun operation selected
by rear panel s\mtch

» BEAM FINDER ;pressmg FIND BEAM control

returns trace to CRT screen regardless of hori.
zontal or vertical position control settmgs

DIMENSIONS

~
-y

—g

P L]

0

‘e

CABINET: 7-7/8 in. wide, 11-7/16 in. high,

:22:3/4" in. deep behind front pa.-el (200
by 2905 by 577.9 mm):

INTENSITY MODULATION: approx +2V, dc to 15
MHz will blank trace of normal intensity. +15V
blanks any intensity trace. Input R: 4700 ohms.

GENERAL

WEIGHT (w:thout plug-ins):
Model 183A, net, 33 1b (15 kg); shipping, 46 1b
(209kg). '
Mode! 183B, net, 35 Ib (15.9 kg); shxppmg, 481b
(21.8 kg).

ENVIRONMENT: Model 183A/B operates within
specificat inns over the following ranges.

TEMPERATURE 0°C to +55°C

HUMIDITY: up to 956% relative humidity from
0°C to +40°C.

ALTITUDE: up to 15,000 f.

VIBRATION: vibrated in three p!ancs for 16
minutes each with 0.010-inch excursion, 10
to 66 Hz.

POWER: 116V or 230V £10%, 50 to 400 Hz, ap-
prox 116W at normal line voltage with 1830A
and 1840A plug-ins installed. Maximum main-
frame power 155W at 115V, 60 Hz.

OPTIONS: rafer to Section VI for options avail-
able. .
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General Information

Table 1-2.. Reference Designations and Abbreviations

Moadel 183A/18

AT

BT

ce
CR
DL
Ds:

" -ampl
©gasy
ampitd

bp

cow
‘coax.
““coef
. ¢om
. CRY

' d8

. ext

ASSEMBLY

ATTENUATOR

RESISTIVE TERMINATION
MOTOR, FAN

BATTERY

CAPACITOR

COUPLING

DIODE

DELAY LINE

DEVICE SIGNALING [LAMP}

AMPERE(S)
AMPERE TURNIS}
AMPLIFIER(S)
ASSEMBLY
AMPLITUDE

BOARDIS)
BANDPASS

CENTI 110°0)

" CARBON

COUNTERCLOCKWISE
COAXIAL
COEFFICENT
COMMON

CATHOODE -RAY TURE

" CLOCKWISE

Dect (o))
DECIBEL

EXTERNAL

FET

wd .

fr
HP
Hi

it

It
Ipt

m

m,

REFERENCE DESIGNATIONS

MISC. ELECTRICAL PARY P
FUSE PS
FILTER a
HARDWARE R
JACK AT
AELAY
INDUCTOR 5
HPEAKS R ‘ T
METEF T8
MECHAMICAL PART TP
ABBREVIATIONS
FARADIS) n
FIELD-EFFECT ne
TRANSISTORIS). ne.
tiGA 0% npn
GHOUNDIED)

' ns
HENRYLES) p
HOURIS) pe
HEWLET T-PACKARD
HERTZ pk

pap

INTERMEDIATE FREQ.
INTERNAL plo

, pp
KILEY (107 prgm
POLND{SE prv
LOW PASS FILTERIS)

c ! ps
miLLyisod)y pwy
ML A Ny '

MILLISECOND

PLUG

POWER SUPPLY
TRANSISTOR
RESISTOR
THERMISTOR
SWITCH
TRANSFORMER
TERMINAL BOARD
TEST POINT

NANOG (10'0)
NORMALLY CLOSED
NORMALLY OPEN

NEGATIVL-POSINIVE-

NEGATIE
NANOSECOND

PICO 1012
PRINTED {ETCHED)
CHRCUIT(S)

PEAK

POSITIVE NEGATIVE-

PGSITIVE
PART OF
PEAK-TOPEAK
PROGRAM
PEAK INVERSE

* VOLTAGE(S)

PICOSECOND

PEAK WORKING
VOLTAGE

AADIO FREQUENCY

<
=

N X =

rfi

rms

SCR

sec
stg

trmr
usec

yar

w/
w/o

! wiv

- VOLTAGE

INTEGRATED CIRCUIT
IUNREPAIRABLE)
VACUUM TUBE, NEQN
BULB, PHOTQCELL,ETC,
VOLTAGE REGULATOR
{DIODE)

CABLE

SOCKET

CRYSTAL

NETWIRK

RADIO FREG' ENCY
INTERFERENCE
ROOT MEAN SCQUARE
REVERSE WORKING
VOLTAGE

SILICON CONTROLLED
RECTIFIER
5ECONDIS)
STANDARD

TRIMMER

MICRO {10°6)
M_tCROSECUND

VOLTS
VARIABLE

WITH
WITHOUT
WORKING INVERSE
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Model 183A/B

Installation

SECTICN I

INSTALLATION

2-1. INTRODUCTION.

N 2.2, This section contains instructions for perform-
ing an initia! inspection of the Model 183A/B. Instal-

lation procedures and precautions are presented in
step-by-step order, The procedures for making a
claim for warranty repairs and for repacking the in-
strument for shipment are nlso described in this
section. ‘

2.3, INITIAL INSPECTION.

%4, The instrument was inspected mechanically

and electrically before shipment Upon receipt, in-
spect it for damage that may have occurred in transit,
( =k for broken knobs, bent or broken connectors,
& , dents or scratches. If damage is found, refer to
the claims poragraph in this section. Retain the
packing material for possible futurc  use.

2.5. Checi; the electrical performance of the instru-

‘ment immediately after receipt. Refer to Section V

for the performance check procedure. The perform-

“‘ance check will dett,smine whether or not the instru-

ment is operating within the specifications listed in
table 1-1. Initial performance and accuracy of the in-
strument are certificd as stated on the inside frunt
cover of this manual. If the instrument does not
operate as specified, refer to the claims parngraph in
this section.

' 2.6. PREPARATION FOR USE.

2.7. POWER REQUIREMENTS.

2.8. The Model 183A/B requires either n 116V or
230V :10%, single phase, 50 to 400 Hz power source
capable of delivering 155W. If operation is desired at
100/200V or 125/250V :10%, the power transformer
must be rewired. Refer to Section IV and the LVPS
schematic in Section VIII for wiring information.

4

CAUTION

Before applying power, check the rear-
panel VOLTS AC sawitch for proper
' position (115 or 230). .

29. 115V OPERATION. This instrument is shipped

“from the factory for 115-Vac operation. Refer to the

following paragraph for 230-Vae operation.

2.10. 230V OPERATION, If the instrument is to be
operated on 230 Vac, set the rear-panel VOLTS AC

)
L i . : i
e | .

switch to 2:30. Change fuse AIF1 to A1F2: 1-1/2 AMP
slow-blow, HP Part No. 2110-0059 {supplied with the
instrument}.

2-11. THREE-CONDUCTOR POWER CABLE.

2.12. For the protection of operating peraonnel,
Hewlett-Packard Company retommends that the in-
strument panel and cabinet be grounded. This instru-
ment is equipped with a three-conductor power cable
that when connected to an appropriate receptacle
grounds the instrument through the offsct pin. To
preserve this protection feature when operating
from a two-contect outlet, use o three-conductor
adapter and connect the adapter wire to ground at
the power outlet. :

2.13. INSTRUMENT MOUNTING.

2.14. . BENCH USE. Both the Model 183A nnd the

- Model 183B, as shipped from the factory, are intend-
ed for bench use. The Model 183B may be rack
mounted as described in paragraph 2-16.

2.15. RACK MOUNTING. A kit for converting the
Morel 183B to a rack-mount configuration is supplied
with each instrument. Instructions for making the
conversion are are given below. See figure 2-1 for
parts identification.

a. Detach tilt stand by pressing it away from the
front feet.

b. Remove all plastic feet by pressing metal
button and sliding feet free.

¢. Remove aluminum trim strip from each side
of instrument with a thin-blade tool,

d. Attach ck-mounting flange in spac. where
trim strip wa: semoved (use screws povided with
“kit). Large notch of flange should be positioned a
bottom of instrument. .

2-16. INSTRUMENT COOLING.

2.17. The Model 183A/B is cooled by a built-in .
blower system, A filter is located on the rear of the
power supply and should be cleaned periodically
(refer to Section VIIT). When in use, place the oscillo-
scope so the air intaxe is not obstructed. The instru-
ment is designed to operate st temperatures from
0°C to +55°C. o .
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BOTTOM PANE

TI.T STAND

' FOOT BUTTON

-~

PLASTIC FOOT:

~

.
(TRIM ls;'n-'m=' 2

ADHESIVE BACKI 1Y &~ "NRACK MOUNTING FLANGE
R i

TOOOHF ~B—-19

Figure 2.1, Bench/Rack-mount Conversion

L

2-18. CONTRAST FILTER AND LIGHT b. Model 1802A: serial prefixed 925—-—— or above
SHIELD. ‘ has been factory modifiea:

2.19. ‘To remove the light shield, grasp it as shown
in figure 2-2A. Gently apply n downward pressure
with the index fingers until the light shicld’s upper
ear is free from its slot. Pull forward slightly and
release. Next, grasp the light shield ns shownin figure
2:2B, Apply an upward pressure with the thumbs
until the light shield’s lower ear clears its slot, pull
forward, and remove the light shicid. Be certain to
apply pressure to the inner edge of the light shicld
when releasing the ears in both steps above. Pressure
applied to the outer edge results in n swivel uction
that may damage the ears.

2.20. - A contrast filter, which also acts as an RF1
shield, is located behmd the light shield. Use of the
filter is recommended because it provides comfortable
viewing and RFI shielding. In specific cases, such as
when n camera is attached, removal of the filter may
be desirable. To nccomphsh this, remove the light
shield as explained in parngraph 2-19, slip the filter
out, and replace the light shield.

2-21. INSTRUMENT COMPATIBILITY.

2.22. The Model 183A/B is designed to operate with
any 1800 series plug-ins that have been modified or
built to specifications. The following 1800 series plug-
ins have been modified to meet specifications:

a. Model 1801A: serial prefixed 936— or above
(for this model refer to applicable manual for inter- . :
connect:on) . Figure 2-2. Light Shield Removal

’ . ' . ' ' : T
22 :
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Model 183A/B

c. Mcdel 1B03A: serial prefixed 934— or abhove
(for this model refer to applicable change sheet for
interconnection).

d. Model 1804A; serinl prefized 936— or ahove
(for this model refer to applicable change sheet for
interconnection).l

e. Model 1806A: all serinl prefixes were designed
to meet specifications, :

’

f Model 1810A: all serial prefixes were designed
to meet specifications. oo

g I ‘
g. Model 1815 series: serial prefixes 979— or
abpve have heen factory modified. '

h. Model 1820 @eries: all serial prefixes were
designed to meet specifications.

~i. Model 1830 series: nll serinl prefixes were
designed to meet specifications.

NOTE

The 1830 scries vertical amplifiers were
not designed to operate with the 1820
series time hases.

j. Model 1840 series: nll serinl prefixes were
. designed to meet specifications.

" k. 'Tonmake X-Y phase-shift mensurements up to
100 kHz using 180-series vertical plug-ins, place a 110
pF capacitor across A11A1C25 using pads provided in
the Al1Al board. The capacitor should be removed

.. when using 183-series vertical plug-ins for X-Y phase

moeasurements. '

2.23. For 1800 series plug-ins with serial prefixes
below those listed above, contact the nearest Hewlett-
Packard Sales/Service Office for instructions, Any
plug-in unit used with the Model 183A/B should be
adjusted according to instructions in the applicable
operating and service manual.

2-23. CLAIMS.

2.95. The warranty statement applicable to this
instrument is printed inside the front cover of this

Installation

manual. Refer to the rear of this n:anual for the CRT
warranty statement. If physical dumage is found, vr
if operation is not as specified when the instrument
is received, notify the carrier and nearest Hewlett-
Packard Sales/Service Office immediately (refer to
the list in back of this manual fus uddresses). The
HP Sales/Service Office will arrange for repair or
replacement without waiting for settlement of the
claim with-the carrier. '

2-26. REPACKING FOR SHIPMENT.

227, If the Medel 183A/B is to be shipped to a

Hewlett-Packard Sales/Service Office for service or
repair, attach a tag showing owner (with address),
complete instrument serial number, and a description
of the service required,

2.98. Use the original shipping carton and packing
material. If the original packing materiol is not
available, any HP Sales/Service Office will provide
information and recommendations on materinls
to be used. Materials used for shipping an instrument
normally include the following:

a. A double-walled carton; refer to table 2:1 for
test strength required. .

b. Heavy paper or sheets of cardboard to protect
all instrument surfaces; use a nonabrasive materinl
such os polyurethane or cushioned paper such as
Kimpak around all projecting parts.

c. At lenst 4 inches of tightly packed, industry-
approved, shock-absorbing material, such as extra-
firm polyurethane foam.

d, Heavy-duty shipping tape for securing out-
side of carton. '

Table 2-1. Shipping Carton Test Strength

Gross Weight (1h) Carton Test Strength (ib)
upto 10 200
1640 30 275
30 to 120 - 350
120 to 140 : 660
140 to 160 . 600
2.3
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Model 133A/B

. 183A-A-26

Figure3-1. Front- and Rear-panel Controls and Connectors

't, CALIBRATOR OUT: Output jack for calibra-

tor signals.

2 - CALIBRATOR AMPL: Selects amplitude of
calibrator output (0.6V or 50 mV into 50-ohm

load).

3 CALIBRATOR EXT: Indicator lights when
CALIBRATOR MODE switch on rear panel

is in EXT position.

4, CALIRRATOR FREQ: Selects freque

ney of
' internal calibratpr signal 2kEzor 1 M}fz).
5 POWER: Line Pfower switch for *vrning oscil-

loacope on or o

6. POWER INDICATCR: Lighta when power

is on,

7. SCALE: Adjusts illumination of phosphor for
: contrast between graticule and background.

8. FOCUS: Controls sharpness of trace.

9. . INT: Controls brightness of trace.
10. FIND BEAM: Returns display to face of CRT.
11. ASTIG: Adjusts shape of spot formed by CRT

é electron beam.

. 12. HORIZONTAL CAL: Adjusts gain of hori-

zontal ampiifier.

13. HORIZONTAL POS: Adjusts horizontal

position of display.

14.  HORIZONTAL X1: Selects X1 horizontal

magnification.

'15. HORIZONTAL X10; Selects X10 horizontal

magnification.

. 16. PORIZONTAIL INT/EXT: Hurizontal display

switch, all

ows seleciion'of internal

signal or

external signal supplied to front-panel jack.

17

18.

19.

20.

HORIZONTAL AC/DC: Horizontal coupling

. switch fur ac or de signal input.

HORIZONTALEXT VERNIER: Allows verni-
er adjustment of external horizontal input

~ deflection factor.

'-_-_%.Ground jack connection for ground to
oscilloscope.

HORIZONTAL EXT INPUT: Input jock for
external horizontal signals,

50-400 Hz: 3-wire ac power cord input jack,

VOLTS AC: Input power awitéh for selection
of 116- or 2_30- ac operation.

EXT RESET: BNC jack for connzction of
external signal to reset timg base Lrigger.

DEL'D GATE OUT: BNC jack provides
delayed gete signal output for triggering ex-
ternal equipment.

CALIBRATOR EXT INPUT; BNC jack for
input of external calibrator drive signal.

CALIBRATOR MODE: Selector switch for
internal or external calibrator operation.

FLOODGUN MODE: Selects either con-
tinuous or pulsed phorphor illumination.

Z AXIS INPUT: BNC jack for external input
to provide sweep intensification or blanking.

MAIN GATE OUT: BNC jack for output of

Y

mein gate signal.. -

"-1—-' Ground jack connection for ground to

oscilloscope,

230V LINE 15A S.B.: Line fuse for 230-Vac
operation. 115V LINE 3A S.B.: Line fuse for
115-Vac operation.
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SECTION IlI

OPERATION |

|I |
3-1. INTRODUCTION.

3-2.' This section contains n description of the con-
trols and connectors, internal switches, and floodgun
operation.

33. 'The Model 183A/B is n general-purpose oscillo-
scope with plug-in capahilitics. Power required for
the plug-in units is supplied from the mainframe.
The plug-in units must be lacked together before

_ installation in the mainframs. Refer to the ap

proprizte plug-in manual for installation instructions,

3-4. CONTROLS AND CONNECTORS.

‘35. Figure 31 shows the locations of controls and
connectors and gives & brief description of their func-
1tions. The following paragraphs describe some of the
functions in greater detnil.

3-6.  FRONT PANEL.

3.7. CALIBRATQOR. Two switches and a BNC-type
output jack are located on the front panel of the
instrum=nt for calibrator operation. The switches are
color coded to identify positions. When the switches
are out, & blue band is exposed on the pushbutton;
this position correspends to the blue lettering on
the front panel of the instrument. When the switch
is locked in, only the black portion of the pushhutton

"is visible, and the switch position corresponds to the
black lettering. The CALIBRATOR FREQ switca
controls the frequency (either 2 kHz or 1 MHz) of tae
internal multivibrators that generate the calibration
signal. The CALIBRATOR AMPL switch controls the
amplitude (—0.5Y or —50 mV) of the calibration
signal. The panel markings for the CALIBRATOR
'AMPL switch represent the amplitude of the calibra-
tor output signal when it is texminated into a.50-
ohm 20.5% load. If the calibrator output is terminated
into n high impedance, the amplitude is double (—1.0
or —0.1 volt) the 50-chm load output. An indicator
light Inbeled EXT lights when the CALIBRATOR
MODE switch is in the EXT position. When the lamp
is lit, the internal multivibrators are dizabled.

3.8 SCALE. The SCALE control performs different
functions, depending on the position of the FLOOD-
GUN MODE switch (rear panel). With the FLOOD-
GUN MODE switch in NORM position, the SCALE
control is used to adjust the overall intensity contrast
betwecn the CRT background and the graticule. With

- the FLOODGUN MODE switch in PULSED position,

the fleodgun is turned on at the termination of each

sweep. The duration of the floodgun pulse is deter-

. mined by the SCALE control in this mode. In the

OFF pasition of the SCALE control the floodgun is
turned off regardless of FLOODGUN MODE switch

setting.

3-9. FOCUS AND ASTIG, These controls are used
to obtuin the sharpest display. Once set, the ASTIG
normally will not need to ke rendjusted. If the ver-
tical amplifier plug-in is changed, readjust the ASTIG
for optimum display.

3-10. FIND BEAM. Input signals with large dc
components may deflect the trace off the face of the
CRT. Pressing the FIND BEAM switch will return the
trace to the viewing area. By noting the position of
the trace when the FIND BEAM switch is pressed,
the operator can adjust the horizontal and vertical
position controls to compensate for the offsetting
voltage. The FIND BEAM switch unblanks the CRT
and reduces the gnin of the herizontal and vertical
amplifiers to allow the presentation to appear on

' gereen. (FIND BEAM unblanking may be discon-

nected on sensitive phosphors. Refer to Section VIIj.

- 8.11. INT. The intensity control adjusts the bright-

ness of the trace on the CRT phosphor. Normal

" usage is the position that gives the most comfortable

viewing. The intensity has a degrading effect on the

.sharpness of the display if turned up too high,

M
iCAUﬂON

Although an intensity limit circuit is in-
cerporated in the instrument, use only
enough intensily to provide comfortable
viewing. When the instrument is not in
use, votate the INT control maximum
counterclockwise.

3-12. HORIZONTAL X1 AND X10. These switches
select either X1 or X10 sweep magnification by
inserting & precision 1M1 attenuator in, or removing
it from the horizontal ampliCey input.

i

3-13.  HORIZONTAL INT/EXT. This switch selects
the input signal that is applied to the horizontal
amplifier, In the INT position, the input signal to the
horizontal amplifier is taken from the time huse plug-
in. In the EXT position, the input from the time base
plug-in is disabled and the input to the horizontal
amplifier is provided through the HORIZONTAL

"XT INPUT jack on the front panel, The impedance

31
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at the jack is determined by the internal NORM/
CAL switch.

3-14. HORIZONTAL AC/DC. This coupling switch
is used to select cither ac coupling (capacitive cou-
pled) between the HORIZONTAL EXT INPUT jack
end the horizontal amplifier for alternating voltages
or de coupling for direct-current voltage, The switch
is is color coded to correspond to the front-panel
markings.

3-15. HORIZONTAL EXT VERNIER. The HORI-
ZONTAL EXT VERNIER control is used for con-
tinuous adjustment of the external horizontal input
signal deflection factor, When the vernier is in the
maximum clockwise position-(detent), the horizontal
amplifier is calibrated to provide 1.0 V/div horizontal
deflection in the X1 range snd 100 mV/div in the
X10 range.

3-16.  REAR PANEL.

3-17. MAIN GATE QUT/DEL’D GATE OUT. The
main and delayed gate signals generated by the
time base plug-in are nccessible at the rear panel
through BNC connectors. Both outputs are isolated
by emitter follower circuits to prevent external
loadirg. The MAIN GATE OUT jack is also used to
-provide X-axis recorder outpur when a sampling
plug-in is installed. The DEL'D GATE OUT jack pro-
vides Y-axis recorder output when a snmpling plug-
in is used. The plug-ins used in the Mode! 183A/B
and the control settings employed determine what
.output signals are availahle.

2.18. Z AXIS INPUT/CALIBRATOR EXT INPUT/
'EXT RESET. The Z AXIS INPUT jack is used to
apply external intensity modulation. The input
impedance is 4700 ohms, and +2 volts will blank &
trace of normal intensity. The input signals may vary
in frequency from dc to 16 MHz. The CALIBRATOR
EXT INPUT is used to apply externel signals to the
calibrator circuit when the CALIBRATOR MODE
switch is in the EXT position. The input signal may
be any waveform that presents n —0.5-|volt peak
signal with r repetition rate of up to approximately
10 MHz. The external input impedance is approxi-
mately 10 kilohms for negative signals less than —12
volts. The EXT RESET jack is used to electrically

reset the time base when the time base MODE

switch is in single sweep, External trigger arming in-
put requires a positive 2-volts peak input with a
repetition rate of <10 kHz and a pulse width >100 ns.

Other externa} trigger voltages must be calculated. -
The input resistor (located in the plug-in) is 51.1 ohms

1/8W. :
3-19. INTERNAL SWITCHES.
3-20. Two switches are located on the horizonial

amplifier vircuit board. They are in the circuit only
‘when the HORIZONTAL INT/EXT switch is in the

32
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EXT position. They are the BW/PHASE and NORM/
CAL switches. Access to the switches is ohtained
by removing the upper right-hand side cover on the
Model [83A, and removing the plugins on the
Model 183B. -

321, BW/PHASE. The norma? epernting position of
this switch is the BW position. In the PHASE posi-
tion, when X-Y phase measurements are heing made,
the bandwidth of the horizontnl amplifier is reduced
to compensate for the signal delay in the verticnl
plug-in amplifier, which increases the nceuracy of
the phase measurement. Sctting the switch to the
BW position restores full bandwidth.

322, NORM/CAL. In the CAL position, the input
impedance at the HHORIZONTAL EXT INPUT jack
is 50 ohms. The calibrator output may be fed into the
HORIZONTAL EXT INPUT jack to provided n cali-
brating signzl with proper termination. The NORM
position places an impedance converter in the cirenit
that converts the input impedance of the external
horizontal input to 1 megohm shunted by 25 pF-to
prevent loading the external signal source.

3-23. USING THE MODEL 183A/B AS A
SIGNAL SOURCE.

324. The CALIBRATOR OUT, MAIN GATE OUT,
and DELAYED GATE OUT can be used as signal
sources. The plug-in units used in the Model 1B3A/B,
and the control settings employed, determine the
output signals available. The following paragraphs
describe the signals obtainable from these outputs,

3-25. CALIBRATOR OUT.

326. The calibrator in the Model 183A/B can be
used as a pulse generator that provides an output
pulse with less than 1 ns rise time with 3% or less
oversheot and ringing. The output pulse amplitude is

. —0,5 or —0.05 volt into a 50-ohm load, or —1.0 or

—0.1 volt into a high impedance. To use the main
gate output signal as the pulse source (with time
base plug-in installed), connect a short cable from
MAIN GATE OUT to the CALIBRATORERTINPUT
and set the CALIBRATOR MODE switch to the
EXT position. The period of the pulse is set with the
TIME/DIV selector of th2 time base and adjusted
between ranges with SWEEP HOLD OFF. The pulse
width is edjusted with the SWEEP VERNIER.

327. Keep the output cable length as short as pos-
sible to preserve the pulse characteristics. Checlk the
pulse by feeding the signal into the vertical plug-in
input. If *re pulse characteristics are impaired, use
a better type of coaxial cable (RG 214/U).

3-28. MAIN GATE OUT/DELAYED GATE OUT.

329. The MAIN GATE OUT und DELAYED GATE
OUT can be used as pulse generators (with time base
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Figure3-2. Scale [Ilu'mination, Normal Floodgun Mode

plug-in installed), Either output will provide a —0.7-
volt pulse with a rise time of shout 25 ns. Pulse
periods can be adjusted with the TIME/DIV selector
and adjusted between ranges with the SWEEP HOLD
OFF. Pulse widths can be adjusted with the SWEEP
VERNIER. ;

- 3-30. FLOODGUN OPERATION.

3.31, The phosphor on the 183A/B can be illumi-
nated by an internal CRT floodgun. The floodgun has
two modes of operation, NORMAL and PULSED.
Overation is selected by a rear-panel switch. In the
NORMAL mode scale illumination is continuous, und
this mede is recommended for phosphor illumination
in low ambientlight viewing conditions. The
MORMAL mode may also be used for photographing
repetitive signals when ¢ graticule exposare is
desired on the photograph.

332. The PULSED mode is used for photographing
transient signals in singlesweep operation. The
floodgun flash occurs during the decay period of the
phosphor (at the end of the sweep). Writing speed is
significantly increased by the combined effects. of
film post-fogging and phosphor excitation. The time
period for the CRT floodgun is determined by the
SCALE control setting. :

3.33. NORMAL FLOODGUN OPERATION (Repetitive
Sweeps).

a. Set FLOODGUN MODE switch on rear panel
. to NORM.

b. Adjust Model 183A/B and plug-in controls
for desired trace display.

¢ Adjust INT and FOCUS controls for sharpest
trace.

d. Adjust SCALE control for desired graticule
contrast.

Operotion

1B3JA-A-T4

Figure 3. Scale Hlumination, Pulsed Floodgun Muade
{Transient Photography;

e. For photography, adjust trace hrightness
slightly shove background level. Expose film using
normal procedures for camera used. Shutter time
and aperture should be set for gray buckground as
shown in figure 32,

NOTE

This method exposes the graticule and
displayed trace simultancously, The
internal floodgun provides scale illumi-
nation, Ultraviolet scale iliumination
provided by some cameras is not re-
quired and should be turned off, Slight
readjust .ient of the INT and SCALE
contro's can be made to obtain the best
contrest.

' 3-34. PULSED IFLOODGUN QPERATION (Single

Transient).

a. Set FLOODGUN MODE switch on rear panel
to PULSED. -

b. Adjust Model 183A/B and plugin controls
for desired trace display using test signal to establish
vertical sensitivity, trigger control, and sweep time
settings.

¢. Adjust INT and FOCUS controls for sharpest
trace. For best results set controls using a low rep-
etition rate nignal or single-shot display obtuined in
single-sweep while repeatedly pressing RESET push-
button. Trigger time base by repetitive signal.

d. Adjust SCALE control. Setting depends on
type of CRT phosphor, camera light-gathering
characteristics, and type of film used. Typical setting
for P31 phosphor, Model 195A Camera operated at
/1.3, and ASA 10,000 Speed Polaroid film is between
12:00 and 2:00 o’clock on SCALE control pointer.
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Operation

e. Check floodgun operation by allowing time
base to trigger in single sweep while observing CRT
screen through camera. A brief flash should be
visible,

f. Set camern controls for desired operation,
usually time or bulb.

B Opén camera shutter nnd allow sweep to trig-
ger. Close camera shutter and develop film.

h. Check fog level on film for @ medium grey
background as illustrated in figure 3-3. If necessnry,
readjust SCALE control for proper post-fogging on
film. Counterclockwise rotation gives n darker back-
ground.
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NOTE

This procedure eliminates the need for
geparate film presensitizing often used
to improve writing speed and/or expose
the CRT graticule. When using high-
speed film such as ASA 10.000 Speed
Polaroid type 410, allow the phosphor
to decay for 1 to 2 minutes after the
photograph is taken. Otherwise, residual
light from the phosphor (from phosphor
excitation by ambient light} will cause
film overexposure with long shutter
times. When photographing with large
aperture openings, focus the enmera eare-
fully on the CR'T phosphor plane. Con
sult camern operating instructions for
focusing procedure. '
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Section IV

SECTION IV

PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. This section cont.tin. functionnl descriptions
keyed to an overall blocl. dingram of the instrument,
and simplified block diagrams of circuit groups. A
detailed explanation of circuit functions keyed to the
schematics is provided after the block dingram
discussion. The schematics are located in Section VIL.

4-3. OVERALL DESCRIPTION.

4.4, The Model 183A/B is a basic X-Y axis display
oscilloscope with gelf-contnined power 'supplies and
calibrator. Two signa! processing circuits are em-
ployed to amplify the horizontal output from the
‘time-buse ‘plug-in and to intensify the trace during
the sweep period. A low voltage power supply powers
the horizontal signal amplifier, calibrator, gate-signal
amplifier, high voltage regulator, and the plug-in
modules. A high voltage power supply generates the
potentinl for the CRT. Figure 4-9 is a block diagram
of the overall instrument showing the various circuits
of the Model 183A/B. '

45. To obtnin an X-Y diahluy on the CRT, three
signals must be

supplied from an external source, normally a plug-in
vertical amplifier. The vertical deflection voltage
is connected to the vertical deflection plates of the
CRT and no signal processing or amplification takes .,
place in the Model 183A/B. The horizontal (X:axis)
signal is processed and amplified by the horizontal
amplifier in the mainframe. The third sigra! (un-
blanking gate signal) must coincide with the horizon-

tal signal to tucn on the CRT intensity as the horizon-

tal signal sweeps across the CRT. The unblanking gate
signa! is processed and amplified by the gate ompli-
fier and applicd as a modulating voltage to the

intensity grid of the CRT. The horizontal and gote
signals may be applied to the mainframe - through
external input jacks from sources other than the plug-
in modqles. ‘ :
: O :
' 4-6.' CIRCUIT DETAILS. '
[ By i |
_4-7. LOW VOLTAGE POWER SUPPLY (LVPS).
S S ‘
-8 f’_['he LVPS contains five power supplies in a
module that is removable for servicing. The LVPS

* provides all voltages required for the Model 183A/B

)Y

except the high voltages required for the CRT. A

'cooling blower and assdcinted circuit are also en-

[ _ b

1 .! : o /

supplied. The signal required for -
vertical deflection (Y-nxis) on the CRT must be

closed within the module. The LVPS module s located
in the bottom rear portion of the Model 183A and
right rear of the Model 185B.

4.9, The line power transformer huas tnps on the
nrimary winding that allow operation from 100/200-,
115/230-, or 125/250-volts ne (all values £10%). The
transformer must be reconnected ns shown on sche-
matic 7 if other than 115/230-volts ac operation is
desired. The VOLTS AC switch connezts the two
primary windings of the transformer in series or
purallel, The power supply will operate on ac
voltages of 50 to 400 Hz.

4-10. The LVPS provides regulated output of +100,
—100, +35, +15, nnd —12.6 volts de. A separate zener-
regulated output of —12.6 volts de operates the
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REFERENCE
SUPPLY

+100V
SUPPLY +100V QUTPUT

REGULATED

+100V REFERENCE

+36V

SUPPLY +36V QUTPUT
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AGE CLAMP)

s o # 16V OUTPUT
REGULATED

-12,6V
SUPPLY
———*(OVERVOLT-

AGE CLAMP)
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REGULATED

~100V
. SUPPLY

—m— - ~ 100V OUTPUT
REGULATED

. 1B3A-CH
! ngre 4-1. Block Diagram, LVPS
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Theory

‘cooling blower, The LVPS provides 60-cycle ac

voltages of 6.3 volts for the CRT filament nnd 3 volts
for pilot lamps and plug-in syne voltage. The block
diagram (figure 4-1) shows the interconnections
between the five dc supplies, Each supply is refer-
enced to the +100-volt supply for a constant voltage
comparison, The +100-volt supply is referenced to
a temperature-compensated 9-volt zener diode. All
supplies are similar to each other in regulutor and
currentlimiting circuits.

4-11, Integrnted c:rcuntb {consisting of five tran-
sistors each) are u’ed for the differentinl amplifier-
comparator circuits, driver-amplifier circuits, and
current limiting, The +15-volt and —12.6-volt supplies
use only four of the transistors in the five-tronsistor
array end use a separate transistor to control the
higher curreat of the series regulator.

4-12. THEORY OF OPERATION (L\’PS) (See sche-
mailc 7.}

4-13. A typical low vultugu power supply is shown
in block diagram furm in Ggure 4-2. Unregulated
voltnge is supplied by the trnnsl‘nrmcr ond bridge
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TRANSISTOR
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YOLTAGE
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REFERERCE —& -V
VOLTAGE .

DISFERENTIAL
AMPLIFIER

EXCESSIVE
SIGNAL

Model 183A/B

rectificr and upplied to the series regulator. The
series regelator is binsed on by the direct-coupled
driver circuit. Voltage is supplied from the series
regulator through the current sensing cireuit to the
output of the supply. Voltage at the output of the
supply is compured by the differential amplifier to a
voltage huppllecl by the +100-volt supply. The dif-
ference voltage is applied to the driver circuit that
controls the series regulator. Excessive gurrent will
alse cuuse the driver transistor to limit the series
regulator ouiput. Figure 4-3 is o simplified schematic
of a control circuit. Series regulator (J1 supplies all
current to the output. The driver circuit, Q2 and Q3,
is-u Darlington amplifier that supplies the base
current to (31, The differentini comparator civeuit,

Q1 and Q5, compares the voltage supplied from the
+100-volt supply and the output voltage from volt-
ape divider R4 and RA. Potentiometer RH adjusts
the supply output voltage, Current sensing transistor
Q6 is binsed by the voltage drop across R1 and volt-
ape drop neross RI and voltage divider R2 nnd R3,

4-14, VOLTAGE REGULATION. In operation, Q1
is binsed on by Q2 and (3 and voltage is developed
across R4 and RH. Base bins fur Q4 is determined by

Figure4-2. Block Diagram, Typical Low Voltoge Power Supply
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Theory
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Figure 4-3. Simplified Power Supply Control Circuit

the setting of R5. When the voltage at the base of Q4
increases above the voltage nt the base of Q5, the
collector current of 4 increases reducing the bins
at the bases of 2, O3, and Q1. When the base volt-
age of QI is reduced, the voltage output at the emitter
is reduced. Lower voltage supplied to the base of Q4
will reverse the operation,

4-15. CURRENT LIMITING. Current flowing
through Rl creates n voltage drop that opposes the
voltage across resistor R2, When the output current
increuscs to a level that the base-to-emitter junction
of Q6 is forward biused, current limiting starts, If the
load on the supply is increased after limiting has
sturied, the voltage drop ncross R2 will decrense. The
current required through R1 to keep 36 turned on will
be less, resulting in the current through Ql to be
folded back below the nllowable power dissipation
level of Q1. '

4.16. CONSTANT CURRENT SOURCE (+100-volt
~ Supply). A field-effect transistor is used in the +100-
volt supply to provide a constant current ut the base
of the Darlington driver amplifier. The field-effect

transistor supplies a constant current of approxi-.

mately 0.6 mA. :

4-17. OVERVOLTAGE CLAMP CIRCUIT (+15-volt
and —12.6-volt Suppliesj. The +16vclt and —12.6-

183A.C.7

volt supplies have an overvoltage protection circuit
incorporating a silicon-controlled rectifier, The SCR
is connected across the supply output to ground nnd
when triggered into conduction by a transient or
overvoltage condition, it shorts the supply output.
Gate bias and triggering voltage for the SCR are
developed across a brenkdown diode and resistor.
When the voltage (or a transient) exceeds the
avalanche voltage of the brenkdown diode, the SCR
is turned on and the output of the supply is shorted
to ground. The SCR will keep the supply sharted

“u=til the jastrument is turned off, allowing the SCR
to return (0 the off condition.

4-18. BLOWER MOTOR CIRCUIT. The cooling
blower is located in the LLVPS module. The fan is
driven by a permanent magnet, brushless de motor.
The motor is commutated by switching transistors
instend of the cerventional brush and armature
system. ' '

4-19. Halleffect generators installed inside the
motor nssembly are positioned to provide sine and
cosine signals, Qutput from the generators turns on
the transistors in sequence to create a rotating flux
field to drive the permanent-magnet armature. Back
emf developed in the motor windings is rectified
and fed back for constant-speed regulation.

4-3




Model 183A/B

UNBLANKING 8 INTENSITY

iy

MODULATION

INTENSITY INTENSLTY CONTROL GRID
RECTIFIER

Theory
1
+15Y f\
UNREGULATED =—w —ONO—HY OSCILLATOR
{+23v0C) U
OSCILLATOR
CONTROL

ali

¢RY cnmon:i
RECTIFIER l ! CRT

VOLTAGE
QUADRUPLER
RECTIFIER ~

ITKY TO POST ACCELERATOR

FEEDBACK

VOLTAGE
HV REGULATOR
3

183A-B 2

Figure 4-4. Block Diagram, HVPS

i

4-20. . HIGH VOLTAG.E POWER SUPPLY (HVPS).

421. Figure 44 is a block dingram of the HVPS.
Three voltages are produced by the supply for opera-
tion of the CRT. The CRT in the Model 183A/B
‘requires a total of 20 kilovolts potentinl between
anode and cathode, The +17 kilovolts supplied to the
ancde and the —3000 volta supplied to the cathode
provide the required putential. Unblanking and inten-
sity modulation from the gate amplifier are used to

modulate the --3100 volts generated in the HVPS for

the CRT intensity grid.

4-22. THEORY OF OPERATION (HVPS). (See sche-
matic 5). ;

4-23. A blocking oscillator is used to generate the
high voltuge required for electron acceleration in
the CRT. Two windings of the high voltage trans-
former are used for the oscillator and provide a
natural frequency of 25 kHz. Voltage generated in Q2
collector winding of the transformer steps up in the
secondaries and is rectified to provide the CRT volt-
ages. The voltage in the collector winding also
couples to the base winding as a regenerative volt-
age. Capacitors A7C2 and A7C3 are blocking capaci-
tors that are charged by current-source transistor
A7Q). Field-effect transistor A7Q3 (FET) senscs
voltage from a 30:1 voltege divider across the
cathode supply output. '

i

4-24. At turn on, A7Q3 is biased on by voltage sup-
_plied from the +100-volt source to the voltage divider.
Carrent through the FET increases the base currents
of A7Q2 and A7Q1 saturating them. As the collector

44

“ eurrent through A7QlL increnses, A7C2 and A7C3
bepin charging. As the capacitors charge, the base
of Q2 draws current and conducts heavily, As Q2
draws collector current through the transformer
winding, voltage is induced back to the base of 2,
causing regeneration and even more pronounced
turn-on. When the current through the collector
winding becomes constant, the voltage across the
base winding goes to zero'and Q2 turns off causing
the collector current to go to zero. Since the current
is changing through the winding, the voltage reverses
direction. The remainder of the cycle is completed
by the emf of the transformer. Amplitude of the
oscillations applied to the secondary circuit is
controlled by the voltage divider and regulator which
vary the de bias applied to the base of Q2.

4-25. Operating power for the HVPS is supplied
from the unregulated portion of the +16-volt supply
in the LVPS. The unregulated voltage is approximately
+23 volts and fused with an 0.8 ampere slow-blow
fuse.

4-26. A quardrupler (voltage multiplier) is used to
produce the 17 kilovolts required for the CRT anode
voltage. Each capacitor stage of the quadrupler
stores energy during the first half-cycle of the input
voltage and ‘adds the energy to the next stage during
the following half.cycle. The quadrupler output is
half-wave rectified voltage. Half-wave rectifier
circuits are used to produce the —3000 volts for the
CRT cathode and the —3100 volts for the CRT inten-

sity grid.

4-27. The CRT retrace-blanking and traceinten-
eification signals are supplied from the gate amplifier
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Figure 4-5. Block Dingram, Calibrator

and are applied in series with the intensity'grid de
voltage. The intensity-grid voltage, modulated by the
gate amplifier signals, controls the CRT from a cut-
off to an on condition. When extra intensity is re-
quired for specinl purposes, such as delayed time-
base operation, the CRT is driven further into con-
duction. .

4.28. CALIBRATOR SECTION.

4.79. The calibrator section (figure 4-5) provides
two modes of operation: internal and external. These
modes are selected by the CALIBRATOR MODE
gwitch. In hoth modes calibration signals are shaped
to provide n clean pulse output of predetermined
rise time and amplitude,

4.30. INTERNAL CALIBRATORS. The internal
calibration signols are generated by two emitter-
coupled multivibrators operating at frequencies of

2 LkHz and 1 MHz. The multivibrators are selected -

for operation by the CALIBRATOR FREQ switch.
The period and pulse width of each multivibrator is
accurntely controlled by temperature compensating
" components. Both oscillators produce negative-pulse
signals that drive a pulse-shaping circuit.

4.31. PULSESHAPING CIRCUIT.” The pulse
shaping circuit consists of four current switches
contained in an integrated circuit. All current switch
transistors (eight) are on common, thin-film substrate.

This provides uniform temperature characteristics to
" mnintain -ulse performance, Output pulses of the
ghaper circuit are negative pulses of 'less than 1
nanosecond rise time. The output is fed through a

switched X1 or X10 attenuator to a front-panel BNC

jack. The X1 or X10 attenuator switch selects an
output of either 500 mV or 50 mV (into 50-chm load).
All signals for calibration, whether generated inter-
nally or externally, pass through the pulse-shaper
circuit. .

4.39. EXTERNAL CALIBRATION MODE. Switch-
ing the CALIBRATOR MODE switch to EXT paosition
removes snubling voltage from the internal multivi-
brators and applies it to a Schmitt trigger circuit.
Impedance conversion and umplitude limiting of the
exteraal input signal is accomplished by an emitter-
follower circuit. ‘Signals from the emitter follower

are applied to the Schmitt trigger.

NOTE

External 'signals of negative polarity
must be used to operate the calibrator.

433, EMITTER-FOLLOWER AND LIMITER CIR-
CUIT. An emitter-follower input circuit provides n
high impednnce for external input signals and a low
impedance output. The input to the emitter-follower
is amplitude and current limited to prevent overload
damage. The output is limited in smplitude to
approximately 0.8 volt. '

4.34. SCHMITT TRIGGER CIRCUIT. The Schmitt
trigger is an input switching circuit that is turned on
by negative pulses from the emitter-follower. The
Schmitt trigger circuit turns on and remains on for
the duration of the external pulse. The Schmitt trig-

- ger output pulse has n rise time of about 3 to 4 nano-
* geconds and about 0.5-volt amplitude.

4-b




Theory

4-35. THEORY OF OPERATION, CALIBRATOR.
(Sea schematlc 1).

436, EXTERNAL MODE. In the externul made both
internal multivibrators of the ralibrator are disabled.
As shown in figure 4-5, the external mode signal path
js through the emitter-fo!lnwcr. Schmitt trigger, and
pulse shaper to the output BNC jack.

4-37. The base of A3QYJ presents an impedance of
approximately 10 kilohms for negative signals of less
than 12 volts, Positive signals greater than 0.5 volt
and negative signals exceeding 12 volts are clamped
by A3CR3 and AIJCR4. Negative pulses, with an
amplitude of approximately 0.5 volt, bins A3Q3 into
greater conduction. A3Q3 is an impedance converter
and transfers o negative pulse through a coaxinl cable
to the base of Schmitt trigger transistor A4Q1L. A4Q1
is normnlly conducting in the ahsence of n signal.
When a negative signal is applied to the base of
A4Q1, the change in dc level turns off A4Ql and

GATE AMPLIFIER Al3Al

Mudel 183A/B

turns on A4Q2 A4Q2 remains in a conducting stote
until the negative signal at the base of AQL is
removed. Zener diode A4VRL alwows the base of
A4Q2 to be maintained at the proper de level in the
off-state and transfers the signol from the collector
of A4Q1 without loss of amplitude or phuse shift.

4218, Pulse shaper A4UL is composed of cucrent
switches that determine the pulse shape. Pulse re-
spunse is adjusted by A4C1H and AIR32. The ampli-
tude of the output pulse is ndjusted with A4R34. The
output of the pulse shaper is attenuated by & 5-ohm
divider network selected by the CALIBRATOR
AMPL switch. The output of the ealibrator provides
negative pulses with either 0.5 volt or 50 mV am-
plitude when connected to a H0-ohm load. Open
circuit voltages (measured with a high-impedance
instrument) are twice the 50-ohm loaded voltoges or
1.0 volt and 100 mV,

439, INTERNAL MODE., When the calibrator
switch is in 'the INT position, the Schmitt trigger
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circuit is disabled and voltage is applied to the cali-
brator multivibrator selected (2 kHz or 1 MHz). The
multivibrators operate in the astable mode and are
identical except for frequency controlling com-
ponents, Refer to the 1 MHz multivibentor on sche-

-matie 1, When power is applied, one of the tronsis-

tors will begin to turn on. If A4Q3 turns on first, the
current will flow through A4R3, A4Q33, and A4RIZ,
charging A4CY through A4R13 ond A4R14, When
A4Q4 attnins a negative potentinl at the emitter it
begins to turn on and A4Q3 turns off. The switching
interval between the two transistors is controlled by
adjusting the ratio of the emitter currents. Potentio-
ineter A4R14 permits changing the ratioof the emitter
currents to adjust the duty cycle. The period of
oscillation is controlled by base-bins-ndjustment
potentiometer A4R16. The multivibrator output is
coupled to the pulse shaper through A4AVR2. The
pulse shaper ond output divider operations ure the
same for internal and external mode signals,

4-40. GATE SIGNAL AMPLIFIER.

4-41. In the Model 183A/B the intensity of the CRT

‘trace is controlled by the gate amplifier output. The

gate amplifier output modulates the hizh vaoltage
applied to the CRT intensity grid. The modulation
turns on or blunks out the trace'on the CRT. Signals
are supplied to the gate amplifier from the plugin
modules, the intensity potentiometer, Rl, and the
Z-AXIS INPUT juck. The benm-finder circuit is alson
signal source for the gate amplifier, increasing the
CRT bear intensity when operated, The intensifying
portion of the FIND BEAM switch may be discon-
neeted when using sensitive phosphors in the CRT,
Figure 4-6 is a block diagram showing functions and

~ gignal paths for the gate amplifier, alternate trigger

circuit, and CRT flood gun control.

442, UNBLANKING GATE (Main Gate). The un-
blanking gute signal from the horizontal time base
is synchronous with the sweep. The intensity grid of
the CRT is normally biased to cutoff, The unblanking

gate together with the intensity control provide -

enough positive drive at the intensity grid to turn
the beam on. Retrace blanking occurs when the
unblanking gate is turned off.’

413 CHOP BLANKING. When multiple channels
are displayed in o chopped mode, the gate ampifier

-supplies switched intensity control determined by

the vertical plug in signals. The Model 1830A vertical
amplifier does not require intensity madulation for
chop blanking since the speed of switching between
channels is fast enough to prevent the phosphor from
emitting light. In those vertical plug-in units that
require intensity blanking in the chop mude, the
unit supplies the proper blanking signal for the gate
amplifier to cutoff the CRT during channel switching.
Chop blanking wiil also operate the pulsed-floodgun
circuits. b

Theory

4414, When using an 1H01A, 18024, 1804A, 180bA,
1806A, 1807A, or 1808A, an nlternate trigyger signal
is supplicd from the gate amplifier at the end of o
sweep to synchronize channel switching with CRT
blanking. There is one switching pulse per sweep
when the sweep period (time for one complete sweep
eycle) is longer than 130 usec, For sweep periods
s orter than 30 usee, a countdown circuit limits the
pulses to intervals of 30 usec. This time limit nllows
the multivibrator in the vertieal amplifier to reset
before the next pulse is applied. When using an
1850A, 1B34A, or 1835A, an alternate trigger signal
is supplied from the horizontal time hase,

445. DELAYED GATE. Signals for intensitication
of the delayed portion of u trace are supplied to the
gate amplifier from the timebase delay generator,
A delayed-gate output signal is availahle at the
DEL'D GATE OUT connector. The delayed-gate
output is isolated by an emitter-follower amplifier, so
external londing will not affect the internal operation
of the CRT intensitication grid signal.

446, Z AXIS INPUT. The 7 AXIS INPUT connector
provides n meuns for external control of the CRT
intensity. The Z AXIS INPUT can he used ns the gate
control for special applications, such as marking
portions of the trace for identification. The im pedance
of the Z AXIS INPUT is 4700 ohms. A +1H-volt inpat
will completely. blank any intensity. The 7 AXIS
INPUT will provide control with signals from de to
approximately 15 MHz.

4-47, THEORY OF OPERATION, GATE AMPLIFIER.
(See schematic 4).

1-48. The horizontal amplifier plug-in supplies a
negotive, 2-mA signal that terminates into 100 ohms
at the gate amplifier input. To convert the current
input to a voltage pulse, conimon-hase amplifier
AI3A1Q1 is used. The common-base comiguration
presents a low impedance to the input current and
n voltage output of about —L3 volts, To prevent
capacitive loading of the collector on ALIAIQL, two
emitter-followers (A13A1Q2 and ALJALIQD) are used
for impedance matching. The output of AIBAIQ3
drives n common-base amplifier and a voltage-clamp
circuit. The voltage clamp at the emitter of A13ALQ3
is n fast switching, hot-carrier diode, A13A1CR3.
The clamp determines the amplitude of the gate
pulse and is set by the back bins voltage applied
from INT control R1. As the negative pulse is applied,
the diode is forward biased shunting the current
through A13AQ3.

4-49. Emitter-followers A13A1Q6 and A13Q7 drive
complementary pair A13Qt and A13Q2. A feedback
path from the gate amplifier output to the input of
A13A1Q6 and A13A1Q7 establishes the gain of the
output section and provides compensation adjust-
ment. The output signal voltage is approximately
73 volts peak-to-peak to drive the CRT intensity grid. .




Theory

4.50, ALTERNATE TRIGGER CIRCUIT, When the
current switch and countdown circuit are in their
quiescent state, AI3AIQL1 and AL3ALQIS are off
and’A13A1Q12 and Al13A1Q14 are conducting. The
collector current of Al3AIQI4 flowing through
A13A1R37 and Al3AIR41 does not cause enough
voltage drop to turn on AI3A1QL3. ALJAICRI2
clamps the base of A13A1Q13 at +700 mV.
']

4-51, The alternate-trigger input cireuit is driven
by the emitter of A13A1Q2 and is isolated from the
gate omplifier circuit by isolation amplifier
AI3A1Q10. The signal at the emitter of A13AIQI0
is approximately a L3-volt negative pulse. The
negative pulse is differentinted by A13A1C12 and
AI3A1RZ5. The positive spike from the differentiator
coincides with the trailing edges of the gate pulse
and is used to turn on the current switch at the base
of A13A1Q11, The signal at thecollector of AIBAIQI0
is a positive pulse and is differentiated by A13A1C30
and A13A1R68, The negative spike from the dif:
ferentiator is used to turn off ALSALIQ12.

462, When A13A1Q1! turns on, the current through
A13A1Q11 and AI3A1Q14 combines und flows
through A13A1R37. 'The voltuge drop across
Al13A1R37 is now sufficient to turn on A13A1Q13.
When A13A1Q13 turns on, its collector potential
will go toward ground and AI3AIQI4 conducts
heavier. The emitter potential of A13A1Q14 goes
toward ground and A13A1C14 discharges through
Al13A1Q14 snd A13A1R41. A13A1Q!3 does not turn
off until A13A1C14 discharges. When A13A1Q13
turns off, the collector voltage of A13A1Q13 goes to
—12.6 volts and turns off AIIAIQ14. A13A1Q14 will
remain off until its emitter is —13.3 volts as deter-
mined by the RC time constant of A13A1C14 and
Al13A1R43 (approximately 30 usec). If another
positive spike turns on A13A1Q11 before A1BAIQ14
turns on, the base voltege of A13A1Q13 will not drop
below +700 mV and will not turn on.

4.53. FLOODGUN (Scale Nlumination.) The CRT

phosphor is illuminated by the operation of a separate -

floodgun mounted within the CRT. The scale
intensity is controlled by the SCALE control and the
FLOODGUN MODE switch. The FLOODGUN
MODE switch allows selection of either a pulse or
normal dc-controlled operation of the floodgun. A
voltage difference between the cathode and control
grid of the floodgun controls the intensity of the
CRT phosphor light output. This method of scale
illumination provides the advantage of increasing
the effective photographic writing - speed of the
183A/B-camera-film combination. All components
required for the floodgun circuit, with the exception
of the SCALE control and FLOODGUN MODE
switch, are on the gate amplifier bourd.

454, NORMAL FLOODGUN MODE (de operation).
When the FLOODGUN MODE switch is placed in

NORM -position, the phosphor illumination is con-
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tinuous, controlled by the SCALE potentiometer,
ALIAIQI8 drives the CRT floodgun and is binsed
on in the normnl mode. The bins at A13A1QIS base
is controlled by the seiting of SCALE potentiometer

. R2. The floodgun is controlied by the de bias applied

hetween its eathode and eontrol grid.

455 PULSED FLOODGUN MODE, In the pulsed
made of operation, n oneshot multivibrator
(ARIAIQIG and ALBALQI7) is activated by the
FLOODGUN MODE switch, A pusitive pulse from
the countdown circuit triggers the multivibratss, The
output pulse from the multivibrator is inverted by
AIBAIQIB to provide n low-impedance negative
output pulse to the CRT floadgun. The width of the
pulse is controlled by the voltage source, ALJALQZ0
(controls the nmplitude of multivibroter voltage
swing) and the current source, AL3ALQ21 (controls
the current that charges the timing capacitor
AIBALCIS). The setting of the scale potentinmeter,
R2, hinses the emitter follower, A13A1Q19, which
in turn binses AINAIQR0 and A13A1Q21. The pulse
amplitude on the output of AI3A1Q17 is constant,

4-56. INTENSITY LIMIT CIRCUIT, The voltage
applied to the intensity control, Rl, is controlled by
A1Q7, A4Q8, and A4Q9 on the calibrator hoard, Ad.
In normal operation A4C21 is charged to +15V volts
through A4R57 and A4Q7 is turned off, A4Q9 is
turned on by —12.6 volts through A4R59 and sup-
plies a negative voltage to the intensity control, R1.
The CRT accelerator grid determines if there is an
increase in intensity, and when the intensity is grent
enough A4C21 is discharged through A4R62 to turn
A4Q7 on. With A4Q7 on, the basé voltagn of AIQSE
and A4QY is eised to a positive value and the voltnge
on the intensity contral, R1, becomes positive thus
limiting the intensity, '

4-57. The intensity control, R1, provides one of the
inputs to the gate amplifier. The intensity limit
cireuit on the calibrator board senses the intensity
from .the CRT nccelerator grid and controls the
voltage applied to R1 to prevent CRT burns. '

4-58, CATHODE-RAY TUBE (CRT).
459. The CRT used in thu Model 183A/B is de

signed to provide a nominal 3-volt-per-centimoter
low-frequency deflection factor. The total transit

_time for one electron through the deflection structure

is about 2 nanoseconds. Vertical defiection plates
provide an electrical field that propagates axinlly
along the helical-shaped deflection plates at the same
velocity as the electron beam to be deflected.

4.60, The portions of the helices that are closest to
the electron beam act as the deflecting plates with
the remainder or the helix providing a delay that
corresponds to the time required for the electron
beam to proceed to the next plate. The effective
transit time is reduced to the length of time required
for the etectron beam to traverse a single pair of
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Figure 4-7. Simplified Schematic, CRT Termination Circuit

plates, about 100 picoseconds. Multiple pairs of
plates are combined into one structure, driven as a
constant-impedance transmission line of 2 nano-
: seconds total delay. The deflection structure matches
D , the impedance of the plug-in vertical amplifier and
‘interconnecting transmission line. '

4-61, . CRT AUTOFOCUS.

4.62. CRT focus is controlled by a bias voltage
supplied from the focus potentiometer, R3, to the
‘CRT. Autofocus circuitry on the calibrator board
senses the intensity level on Rl and adjusts the
voltage on R3 to compensate for changes in intensity.

4.63. THEORY OF OPERATION, CRT AUTO-
FOCUS. The focus control, R3, is part of a voltage
divider from 3 kV on the CRT cathode to A7R12 and
ATR22 on the high voltage regulator board. A4Q10,

which o} erates s a common base amplifier, senses
the intensity setting on R1 and applies an inverted
compensating voltage at the junction of ATR12 and
A7R22. A4R61 is adjusted to permit the beam tostay
in focus as the intensity is varied over its range.

4-64. CRT TERMINATION.

4-65. Lower frequency plugiin vertical amplifiers
currently available for the HP 180series oscillo-
gcopes require a CRT vertical-plate termination that
operates as a capacitive load. Higher frequency plug-
in vertical amplifiers designed to operate with the
Model 183A/B QOscilloscope require the CRT vertical
deflection system to appear as a transmission line.
Both modes are accomplished automatically by a

" diode switching matrix in the Model 183A/B that is

controlled by voltage supplied from the plug-in being
used.
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Figure 4-8. Block Diagram, Horizontal Amplifier

.4-66. THEQRY OF OPERATION, CRT TERMINATION
-CIRCUIT. '

4-67. Figure 4.7 is a simplified schematic of thg
CRT termination drcuit. Two modes of operation are
shown in the figure: the 180-series mode {capacitive
loading of vertical output), and the 183-series mode
{transmission line termination). Refer to schematic,
The following paragraphs describe the operation of
each mode.

4.68. CRT TERMINATION - 180 MODE, As shown
in the 180 mode of figure 4.7, the output of the
vertical plug-in unit applies approximately 2.1 mA
to each vertical deflection,plate in the CRT. The
current flows through: V1AICRI and V1AI1CR2 at
one plate and VIAICR3 and VIAICR4 at the other.
With the diodes forward biased, the deflection plates
within the CRT are effectively shunted out and
appear as a capacitive load to the vertical output
amplifier. High impedance resistor VIAIRI and
V1A1R2 provide a dc current path for the diodes.

4-69. CRT TERMINATION - 183 MODE. When the
termination circuit is operating in the 183 mode
ghown in Jgure 47, a current of approximately
100 mA is supplied from CRT bias-control transistor
Ql. The current flows through resistors A9R1 and
AlOR1, diodes A9CR1 and A10CR1, and through

each deflection plate to the output of the vertical :

4-10

amplifier. ADRl and A10R1 form a balanced lond
that terminates the vertical amplificr into 330 ohms,

4.70. PATTERN/X ALIGN/Y ALIGN. Although the -

CRT is well shielded, stray electromagnetic or
electrostatic fields may affect the spot shape and
trace linearity. Slight differences in construction

may ulso present variations in trace alignment. Two -

electromagnetic deflection coils are mounted nround
the neck of the CRT for trace alignment, A de voltnge
applied to the coils corrects the alignment in the
horizontal and vertic.’\ planes. Pattern shape and
spot size nre adjustable by control of the de voltage
applied to the horizontal plate shield of the CRT.
Refer to Section V for ndjustment procedures.

4-71. HORIZONTAL AMPLIFIER. -

472. Figure 4.8 is a block diogram of the hori-
zontal amplifier. The horizontal amplifier is used
with an internal or external signal source. Internnl
signals are obtained from the time-base plug-in unit.
External signals are applied to an impedance con-
verter through a front-panel jack. External-signal
input impedance is 1 megohm shunted by approxi-
mately 25 pF. The input to the impedance conver-
ter is o source-follower field-effect tronsistor. The
FET provider a high input impedance to prevent
signal loading.
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4.73. HORIZONTAL X! and X10 switches contro
g precision attenuator for both internal or external
modes of operation. The switches select cither X1 or
X10 signal attenuation. The norm-cal switch and the
bw-phase switch are mounted on the horizontal
amplifier circuit board. When the norm-cal switch is
in norm position, external signals are connected
through the impedance converter to the horizontal
amplifier, With the switch in el position, external
signals bypass the impedance converter and connect
directly to the horizontal amplifier. The calibrator
signal can be npplied to HORIZONTAL EXT INPUT
for calibrating the horizontnl nmplifier. The imped-
ance of the external input te the horizontal amplifier
is 50 ohms in the cnl mode, providing the proper
loading for the calibrator output, When in phase
position, the bw-phare switch decreases the band-
width of the impedance converter and reduces the
phase shift between the X-and Y- amplifiers, allowing
more accurate phase measurements,

4-78. THEORY OF OPERATION, HOﬁIZONTAL AM-
PLIFIER. {See schemalic 2),

.4-76, External signals nre applied to the high
~impedance input of FET ALIAIQIT. The input
coupling may be either ac (through capacitor
A11A1CI18) or direct for de. The output of the FET
is amplified by emitter-follower A11A1Q18. External-
“: balance potentiometer Al!ALR90 iz adjusted for
0 volts de ncross the external vernier control to
eliminate dc shift ns the vernier control is rotated
through its range. The de current from potentiometers
R5A and RGB combined with the input signol provides
horizontal positioning. ‘

AR LI T T SRR —

i o e -

Theory

4-76. 'The attenuator output is coupled to the comple-
mentary-feedback amplifier composed of Al1IAIQI,
AlLA1Q2, and two transistors of integrated circuit
AILALUL The base hins on feedback amplifier
AILAIULQS is adjusted with debalance potenti-
ometer A11A1R17 to avoid de shift when the atten-
uator is switched, The output of the feedlack ampli-
fier drives differentinl amplifiers A11AIULIQ4 and
A11A1U1Q3. The signal applied to ALIAIULIQS is
adjusted by AlIlA1R24 to control the gain of the
differential pair for horizontal calibration.

4.77. The output of the differentinl amplifier is '
coupled through zener diodes’' ALIAIVRI and
AL1ALVR2 providing a delevel shift. The output
from differential amplifiers A11IA1Q3 and A11A1Q4
is amplified by emitter-followers A11A1Q56 and
AL1A1Q6, providing a low impedance to drive the
final differentinl current switch stages.

4-78. The output amplifiers are complementury-
feedback nmplifiers that convert the current signals
to an amplified voltage output. The current-limiting
action of differentinl pair A11A1Q7 and Al1A1Q8
and resistors A11AIR46 and A11A1R47 limit the
output voltage to the horizontal deflection plates
to between +10 and +85 volts, regardless of the
input signal. When the FIND BEAM switch is pressed,
the current to differentinl pair AIIAIQ7 'and
A11A1Q8 is reduced, limiting the output to between
+10 and +40 volts. The reduced voltage prevents the
trace from being driven off the CRT face.
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5:9. WARM-UP.,

V.

- Modéhl 183A/B

St

Performance Check

" SECTION V

PEHFORMQNCE' CHECKAND ADJUSTMENTS

INTRODUCTION.

52 This section contains step-by-step procedures
for checking instrument specifications os given in
~ table 1-1, A table {performance check record) is pro-
vided at the end of the performance checks for re-

: cordmg measurements obtained when the instrument

is mptlnlly checkad. Thia original record can be used
for. comparison with measurements taken at a luter
‘date, The pmcedures for making all internal adjust-
ments' are covered in paragraphs 5-21 through b-41,
.. Photographs showing the locations of all internal
ad]ultment controls are presented in figure b-5.

5-3. TEST EQUIPM ENT.

3 o -, |

5-4. Test equipment required for procedures in this
sechon is listed in tabhle 6-1. Equivalent test equip-

ment may. ‘be substituted pmwded it meets the

required charpeteristics listed in the table. Fo: hest
results, use reccntly cahbrnted test eqmpment

5-5 ’ ’PERFORMANCE CHECK

x R
" 56. Tbe fullowmg suhpnmgmphs describe pruu.'-
' dures’ thnt determine whether the instrument is
opemt}ng within specifications listed in table 1.1,
"This check can be used as part of an incoming in-

spectlon, n penodlc pomtlonnl test, ur to check cali:

hratmn nfter ‘repairs or ndjub.ments

5-7 l')unng the imlml 'performance checks, enter
results in the Performance Check Record provided,
. Remove the record from the manual and file for
' future reference. Be sure to inclnde the instrument
‘gerial number m the m.nrd for identification,

'58. Do each performunce check. in' the sequence
listed. Succeeding 'steps are dependent upon control
settings and results of previous steps,

T

- . P |
§-10. Set the VOLTS AC switch to the appropriate
setting (115 or 230. Vac). Install Model 1830A and
Model 1840A pluy-ins. Turn power on and allow 16
minutes fur mslrumcnt wnrm up, .

5-11. CALIBRATOR RESPONSE CHECK

5-12. Thie check requlres a pulse gcnvmlnr. sam-
pling oscilliscope, nnd accessories. See figure -1 for
interconnection of equipment.- L

1 ns.

T0
CALIBRATOR
PULSE GENERATOR XTNPUT

TR&%GTERJ%E r_}ﬁ.
 {son }

LOAD
TEE

SAMPLING
OSCILLOSCOPE

O

r—

b
<. CHAN A FROBE. IBMA-A 12

Figure 1. Calibrator Response Test Setup

a, Connect 50-ohm tee dircetly to: CALIBRA-
TOR QUT connector, Terminate tee with H50-ohm
load. Connect sampling oscilloscope chinnel A
probe to tee, |

b. Connect sampling oscilloscope time base to
pulse generntor trigger output for external triggering.

c. Set pulse generator nutput for approximately

. 100 kHz and —LOV amplitude,

©d, Set CALIBRATOR MODE switch (rear

pnncl) to EXT.

‘e, Connect pulw generator output w C A[.IBRA
TOR EXT lNl’U iR

f. Sm (‘Al IBRATOR AMPL switch to 50 mV

g. While observing sampling oscilloscope, ad-
just pulsge delay of pulse geporstor and sampling

" time base. trigger controls until negative pulse is

chserved.

-h. Set vertical sensitivity of sampling oscillo-
scope to 10 mV/div, and wljust vemnier to obtain
exactly 10 divisions vertical deflection.

1. Meazure rise time of pulse; Rise time between
:10% and “()"i» amplitude of pulse shonld be Jess than

A Chnnuc verticn] sensitivity of sampling oscil-
loscope to'1 mVzidiv. Do not ndjust vernier, Sensitiv-
ity seale now represents 1% of total pulse amplitude
per dwmum

k Ohber‘ 2 top uf pulse (mngmfy time scale).
Pulse top, with all ;mrturb.mnm averaped, should be
flat within $0.6% alter b ns Overshoot should be less

‘than t3%.
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Tabte b-1. Recommended Test Equipment

Model 183A/B

Instrument Required Required
Type Made) Characteristics For
Sampling HP 140A 1 GHz Bandwidth Calibrator Response Check
Oscllloscope 1410A Calibrator Response Adjust
1424A
Pulse HP 222A 100 kHz square wave ot Calibrator Response Check
Generator 1V, variable pulse delay Catibrator Response Adjust
Digital HP 3440A 0.05% accuracy Calibrator Amplitude Check
Voltmeter 3443A plug-in Calibrator Duty Cycle Check
' Low Voltage Adjust
High Voltage Adjust
Calibrator Amplitude Adjust
Calibrator Duty Cycle Adjust
- Electronic HP 6245L 1 MHz, aceuracy Calibrator Frequency Check
Counter 3 partsin 109 Calibrator Frequency Adjust _
Constant Tektronix 8 MH¢ Bandwidth Horizontal Bandwidth Check
Amplitude Type 191 ‘ Harizontal Bandwidih Adjust
_ Signal Generator Phase Adjust
Monitor HP 180A 20 MHz bandwidth, Intensity Adjust
Oscllloscope 1801A B0V pk capahility
18208
50:1 Divider HP 10002C Use with monitor oscilloscope Performance Check and
Probe Adjustments
Time-mark HP 226A 500 MHz Horizontal Linearity Adjust
Generator
~ B0-ohm TEE HP 10227A Performance Checks
Connector and Adjustments
50-ohm GR 874-QBPA Performance Checks
Connector and Adjustments
. 60-ohm HP 0950-0090 Performance Checks
Termination ‘ and Adjustments
DC Power HP 6213A -1.0v Calibrator Amplitude Check
Supply Calibrator Amplitude Adjust
High Voltage K05-3440A 1000:1 divider probe High Valtage Power
Probe Use with Digital Voltmeter Supply Adjust
Vertical Pluiin HP 1830A Display 600 MHz Horizontal Linearity Adjust
Horizontai Plug-in HP 1840A 10 ns sweep time Horizontal Linearity Adjust
i
1000 =A%

i
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Mode} 183A/B

1. Change vertical sensitivity of sampling oscil-
loscope to 100 mV/div.

' m, Set CALIBRATOR AMPL switch to 0.5V,

n. Recheck rise times ns in step i, Rise time
should be less than 1 ns,

0. Change vertical sensitivity of sampling oscil-
loscope ‘o 10 mV/div. Observe overshoot of less than
+3%,. Pulse top should be flat £0.6% after b ns.

p. Disconnect equipment.

§-13. CALIBRATOR AMPLITUDE CHECK,

514, The amplitude check requires a digital volt-

‘meter and a de power supply.

a. Connect digitnl voltmeter to CALIERATOR
QUT connector,

b. Set CALIBRATOR MODE switch (rear panel)
to EXT.

¢, Set CALIBRATOR AMPL to 0.5V, Output of

calibrator should be 0 £,.001V.

d. Apply —1.0 Vde to CALIBRATOR ELf IN-
PUT on rear panel (—12.6V from mainframe cun be
used),

e. Set CALIBRATOR AMPL switch to 50 mV.
Digital voltmeter should indicate from —0.0930V to
—0.1010V., Calibrator output is effectively open cir-
cuited (high impedance of digital voltmeter) and out-
put amplitude is twice panel markings.

f Change CALIBRATOR AMPIL, switch selting '

to 0.5V position. Output should be from —0.990V to
—1.010V.

5-15. CALIBRATORDUTY CYCLE AND FREQUENCY

. CHECK.

5-16. The duty-éycle check requires a digital volt-
meter. The frequency check requires an electronic
counter.

a, Set CALIBRA"‘OR MODE sthch (rear panel)
to INT.

b. Set CALIBRATOR AMPL switch to 0.5V,
. Set CALIBRATOR FREQ switch to 2 kHz.
di' Connect digital voltmeter to CALIBRATOR

OUT connector. Output amplitude should be

—0.0995V to —0.1006V.

e Repent step d with CALIBRATOR FREQ
awitch in 1 MHz posmon K :

Performance Check

f. Disconnect voltmeter and connect electronic
counter to CALIBRATOR OUT connector.

g. Set CALIBRATOR FREQ switch to 2 kHz.
Frequency should be hetween 1920 Hz and 2010 Hz
on counter,

h. Change CALIBRATOR FREQ switch to 1
MHz. Frequency should be between 995 kHz and
1005 kHz.

i. Disconnect test equipment.

5-17. HORIZONTAL AMPLIFIER BANDWIDTH
CHECK.

518. The bandwidth check requires n constant
nmplitude signal generator.

a. On Model 183A/B, sct HOR[?ONTAL INT/
EXT switch to EXT.

b. Set EXT VERNIER to CAL detent.
¢. Press HORIZONTAL X1 switch.

d. Connect congtcnt amplitude signal generator
output to HORIZONTAL EXT INPUT.

e. Set constant emplitude signal generator fre-
quency to approximately 760 kHz and adjust ampli-
tude for ex ict Pr 10 divisions horizontal deflection on
Model 183A/B!

f. Incrénae constant umplitude signal generator
frequency to 8 MHz. Horizontal deflection on CRT
should be at leust 7.1 divisions.

'8 Dlsconnect. signal generator.

5-19, HORIZONTAL MAGNIFIER CHECK.

a. Connect short cahle from CALIBRATOR
OBL:K [t;J HORIZONTAL EXT INPUT on Madel
1 /B.

b, Set Model 183A/B controls:

CALIBRATOR AMPL.,........ ver BOMV
CALIBRATOR FREQ............., 2 kHz
HORIZONTAL INT/EXT........... EXT
HORIZONTALXL ........oochvvrees press
HORIZONTAL EXT
VERNIER........ccneent. CAL (detent)
normalecal .......vvvvis ... cal {figure 5-5)

c. Incremse display INT and adjust HORIZON-
TAL POS to observe two bright dots on Model
183A/B CRT. Dots should be 1 division apart.

d. Press HORIZQNTAL X10 pushbutton.
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Adjustments

e. Readjust HORIZONTAL POS to ohserve two
bright dots. Bright dots should be 10 L5 divisions
apart.

f. Disconnect cable rnd return norm-cal switch
to norm. Return HORIZONTAL INT/EXT to INT.

5-20. ‘This completes the performunce checks of the
Moaodel 183A/B Oscillascope. Record the information
obtained from the preceding steps on the Perform-
ance Check Record included in this section. Retain
the record for future reference,

5-21. ADJUSTMENT PROCEDURE.

522. Procedures for adjusting the Model 183A/B
Oscilloscope are givenin the following subparapraphs,
Perform the adjustments in the sequence presented.
Succeeding steps may be dependent on settings and
adjustments of previous steps.

When the instrument is operating with

the covers removed, dangerous voltages
are exposed,

5-23. Remove the covers on the Madel IBIA/B by
removing the uttaching screws and lifting the covers
free. Install plug-in units into the mainframe. Turn
power on and allow 15 minules for instrument warm-

up.

5-24, LOW VOLTAGE POWER SUPPLY ADJUST-
MENT.

5-25. Connect the digital voltmeter to each test
point ligted in table 52 and make the adjustments
indicated. The +100V must be adjusted first. See
figure 55 at the end of thir section for potentiometer
location. '

Tab]:e 52, Low Voltage Power Supply.Adjustments

Test point Voltage Adjust Tolerance

AlA1 TPl +100V AlAILRIL 0.2V
AIA1 TP2 - +35V AlAIR24 0.1V
AlA1 TP3 16V AlAIR38 0.1V
AlAl TP4 —12.6V | AIAIRS3 0.1V

AlAl TPH —100V- | AlA1R66 0.2V
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5-26, HIGH VOLTAGE POWER SUPPLY ADJUST-

MENT.

Due to the presence of very high volt-
oge, use an insulated adjustment tool
when making the following adjustment,

g, Power should be off when removing or re-
plncing heat sink.

b, Remove heat sink on rear of display portion
of instrument by removing four serews, Set heat sink
on top of Model 183A. Let heot sink hang down on
Model 183B.

¢. Mcasure cathode supply voltage at TPl
—J000V (figure 5-5) with digital voltmeter and high-
voltagze probe,

d. Adjust A7i10 for —3000 3V,
5-27. INTENSITY ADJUSTMENTS.
a, Set HORIZONTAL INT/EXT switch to EXT,

b. Set display INT control fully counterclock-
wise,

c. Connect monitor oscilloscope to gote-output
test point (figure 55) using 50:1 divider probe,

d. Adjust A13ALR21 zero adj, for 0 0.6V,

e. Set HORIZONTAL INT/EXT switch to
INT: '

f. Set display INT coatro! approximately 10
degrees from fully counterclockwise,

g Adjust AIJALIRY intensity level mlj for gate
pulse amplitude of 0.6V,

h. Set HORIZONTAL INT/EXT switch to EXT,

i. Adjust display IN'T control for exactly +5,0V
on moniter oscilloscope,

j- Adjust intensity limit A7RI3 until focused
spot is just barely visible on CRT.

k. Set HORIZONTAL INT/EXT switch to INT.

" 1. Set time base plug-in horizontal TIME/DIV
switch for 9.06 usec/div.

m. Adjust display INT control for a A0V gate

‘pulse.

n. Adjust ALJAICT LF adj. and A13AICS HF
ed}. for minimum overshgot and undershoot.



" ‘Model 183A/B Performance Check

PERFORMANCE CHECK RECOFD
Model 183A/B

Instrument Serial Number Date
Check Specification Measured
CALIBRATOR RESPONSE 50 mV :1
rise time <ins
flat tep (after 6 ns) 0.6%
overshoot L 3%
: CALIBRATOR RESPONSE 0.bV:
| rise time <1ns
‘ ' flat top (after 6 ns} 0.5%
| overshoot < 3%
i
CALIBRATOR AMPLITUDE B0 mV 1%
CALIBRATOR ' AMPLITUDE 0.6V 1%
. CALIBRATOR DUTY CYCLE (2 kHa) -0.0995V to —~0.1006V
{1 MH2) —-0,0995V 1o —-0.1005V
CALIBRATOR FREQUENCY 2kH:z 1990 Hz to 2010 Hz
CALIBRATOR FREQUENCY 1MHz 995 kHz to 1005 kHz
HORIZONTAL BANDWIDTH #27.1div
HORIZONTAL MAGNIFIER 10 £0.6 div

I

5-4a/(5-4b blank)




Model 183A/B

o. Remove power from instrument.

p. Reinstall heat sink,

5-28. ASTIGMATISM ADJUSTMENT.

a. Set HORIZONTAL INT/EXT switch to
EXT.

b. Center spot with horizontal and vertical posi-
tion controls.

¢. Adjust FOCUS and ASTIG controls for smal-
lest round spot.

5.29. FOCUS ADJUSTMENT.

a. Connect calibrator output (set to 2 kHn to
front-panel external-trigger input connector.

b. Select O.l-usec sweep time on time base
plug-in.

¢. Set front-panel controls for external trigger.
d. Select normnl mode of display presentation,

e. Increase dlsplay intensity (using front-panel
INT control) for very bright trace.

f Adjust front-panel FOCUS control for best
focused display.

g Turn down trace intensity for dim trace,
h. Switch to auto mode of sweep dispiny.
i. Readjust INT for barely visible display.

‘ j. Adjust Rﬁl on upper left-hand corner of cir-
cuit board A4 for best display fucus.

k. FCQCUS control and A1R6! lntum-t Hupout
steps d through j until best display focus ix vhtained
for both conditions without further adjustnu nt.

5-30. FLOODGUN ADJUSTMENT.

8. Set rear-panel FLOODGUN mode »witch to
PULSED.

'b. Connect. monitor oscilloscope to TP2 vn cir-
cuit board assembly A13A1.

¢. Set monitor oscilloecope for & V/iliv verticad
gensitivity and 50 usec/div horizontal sensitivity.

d. Set Model 183A/B hme base for 0.1 usee/div
horizontal sensitivity.

Adjustments

e. Adjust Model 18JA/B SCALE control to
observe waveform on monitor oscilloscope similar to
that in figure 5-2,

f. Adjust A13AIRSS in lower, right-hand corner
of A13A1 for 10V pulse (2-division display) ns shown
in figure 5-2.

Figure 52. Floodgun Adjustment Waveform

5-31. TRACE ALIGNMENT ADJUSTMENT (X-AXIS).

a. Set horizontal time bage plug-in mode switch
to AUTO.

b. On Model 183A/B, sct HORIZONTAL INT/
EXT switch to INT.

c. Adjust FOCUS for optimum display of free-
running ba'-wline

d. Adjust AiRiB X-nlign, so horizontal trace is
parallel with middle horizontal graticule line on CRT.

5-32. TRACE ALIGNMENT ADJUSTMENT (Y-AXIS).
8. Set HORIZONTAL INT/EXT switch to EXT.

b. Conneet constant amplitude signal generator
to channe! A input of vertical plug-in. Set signal
generator for approximately 50 MHz and exactly 6
divisions of amplitude on Model 183A/B CRT.

c. Increase display INT as required to observe
vertical trace on CRT. ;

d. Adjust AJR47 Y-align and HORIZONTAL
POS until trace is exactly parnliel with middle verti-
cal graticule line on CRT.

5-33. PATTERN ADJUSTMENT.

a. Set HORIZONTAL INT/EXT selector switch
to INT.




Adjustments

b. Set horizontal time base plugin for I usec/
div and internal triggering.

c¢. Connect constant amplitude signal generotor
to channel A input of vertical plugin. Set signal
generator for approximately 50 MHz and exuctly 6
divisions of amplitude on Model 183A/B CRT.

d. Adjust A4R5] pattern for straightest possible
edges on the rectangular pattern,

e. Disconnect signal generator,

5-34. CALIBRATOR RESPONSE ADJUSTMENT,

a. Connect 50-chm tee directly to CAI.IBRA-
TOR QUT connector.

b. Terminate tee with 50-ohm load.

¢. Connect channel A probe of sampling oscil-
loscope to tee connector (figure 5-1).

d. Set CALIBRATOR MODE switch (rear panel)
to EXT.

+e, Connect pulse generator output to CALIBRA-
TOR EXT INPUT. Set pulse generator to approxi-
mately 100 kHz at —1.0V.

f. Connect pulse-generator trigger output to
external trigger of sampling time base,

" g Set CALIBRATOR AMPL switch to 0.5V.

h. While observing sampling oscilloscope, ad-
just pulse delay of generator and trigger controls of
sampling time base until negative pulse is observed.

i. Set verticnl sensitivity of sampling oscillo-
scope te 100 mV/div and adjust vernier to obtain
exactly 10 divisions vertical deflection.

j. Measure rise time of pulse. Rise time between
10% and 90% amplitude of pulse should be less than
1 ns.

k. Change vertical sensitivity of sampling oscil-
loscope to 10 mV/div. Do not adjust vernier. Sensitiv-
ity scale now represents 19t of pulse amplitude per
division.

1. Observe top of pulse and nd;ust A4R32 and
A4C19 pulse response for optimum rise time and
nnmmum overshoot. Overshoot tolerance is :3%.

r. Check pulse with calibrator output at 50 mV
and readjust both ranges if necessary.

n. . Disconnect fest'eqt_.:ipment.

56 -

Model 183A/B

£-35. CALIBRATOR AMPLITUDE ADJUSTMENT,

a. Connect digital veltmeter to CALIBRATOR
QUT connector,

b. Set CALIBRATOR MODE switch (rear pancl)
to EXT.

¢, Set CALIBRATCR AMPIL, switch to 0.5V. Qut-
put should be 0 £001V.

d. Apply —1.0 Vde te CALIBRATOR EXT IN-
PUT (rear panel).

e. Set CALIBRATOR AMPL switch to H0 mV.

f. Adjust A4R34 amplitude adj. for digital volt-
meter indication of —(.1 £.001V,

g. Set CALIBRATOR AMPL switch to 0.5V,
Voltmeter should indicate —0.990V to —LOLOV. If
voltage measured is not as specified, readjust A4R34
according to step f.

h. Disconnect digital voltmeter.

5-36. CALIBRATORDUTY CYCLE AND FREQUENCY
ADJUSTMENT.

a. . Verify calibrator amphtude is correct.

b, Connect digital voltmeter to CALIBRATOR
QUT wita tee connector,

. e. Connect electronic counter fo CALIBRATOR
OUT. :

d. Set CALIBRATOR MODE switch to INT.

e. Set CALIBRATOR FREQ switch to 2 kHzand
allow ! minute for stabilization.

. Set CALIBRATOR AMPL switch to 0.5V,

g Adjust A4R20 2 kHz duty cycle for digitnl
voltmeter indication of —9%4.5 mV te —100.b mV,

‘h.  Adjust A4R21 2 %Hz freq. until frequency is
between 1990 Hz and 2010 Hz.

i. Repeat steps g and h for optimum results.

v . j. Change CALIBRATORFREQswitchto 1 MHz
and allow 1 minute for stabilization.

k. Adjust A4R14 1 MHz duty cycle for digital
voltmeter indication of —99.5 mV to —100.5 mV.

1. Adjust A4R16 1 MHz freq. until frequency is
between 995 kHz and 1005 kHz.

m. Repeat steps k and 1 for optimum results,
R )
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Model 183A/B

n. Disconneet electronic counter and digital volt-
meter, :

5.37. HORIZONTAL AMPLIFIER BALANCE ADJUST-
MENT.

a. Set Model 183A/B controls:

HORIZONTAL INT/EXT....... vor.  EXT
norm-cal .o .vviriierenen norm (figure 65-H)

b. Disconnect vernicr coaxial cable (figure 5H-b)
from horizontai amplifier board adjacent to bw-phase
switch ’

¢. Adjust HORIZONTAL POS control for no
horizontal movement of dot while switching mogni-
fier between X1 and X1 (this may not necessarily
occur at center of CRT).

d. Adjust A11A1R17 de bal to position spol at
center of CRT. '

1

e. Reconnect vernier conxial cable.
f. Press HORIZONTAL X1 switch.

. -3 '
g. Adjust ALLAIR90 ext de hal to position spot
to ceater of CRT,

5-38. HORIZONTAL AMPLIFIER GAIN ADJUST-
MENT.

a. Set Model 1B3A/B controls:

HORIZONTAL EXT
VERNIER......c.ovivvves CAL (detent)
HORIZONTAL INT/EXT........... EXT
CHORIZONTAL XL oenevnnnnnnns press
CALIBRATOR FREQ...... pararen 2kHz
CALIBRATOR AMPL .............. 0.6V
! norm-cal sWitch....oovvvvsrnirirerns .. caol

. b. Comnect CALIBRATOR OUT to HORIZON-
TAL EXT INPUT with short coaxial cable,

- & Increase display INT and adjust HORI-
ZONTAL POS to ohserve two dots on CRT.

d. Adjust HORIZONTAL CAL (front panel
serewdriver ndjustment) for exactly 10 divisions of
horizontal deflection between dots.

5-39. HORIZONTAL AMPLIFIER FREQUENCY
RESPONSE ADJUSTMENT. !

a. Lenve equipment connected as in paragraph
5-38. ' '

b. Set Model 183A/B controls:

normecal switch .. ooooviiiirecininen norm
HORIZONTALX10.......ovv0vvnee. press

Adjustments

¢, Adjust display INT and HORIZONTAL PGS
controls to observe two dots on far left-hand and
right-hand sides of CRT.

d. Adjust Al1IAIC2L ext comp for best dot
shape (no tails).

5-40. HORIZONTALAMPLIFIERLINEARITY ADJUST-
MENT.

a. Set Model 183A/B controls;

HORIZONTAL INT/EXT .........0s INT
HORIZONTAL XL .....ovnvvvvvennns press

b. Sect plugin time base controls for external
ac triggering and sweep time of 10 ns/div.

¢. Conncct timemark generator to both chan-
nel A input of vertical amplifier and externul input of
time base, Set time-mark generator to 100 MHz (10 ns).

d. Adjust time base TRIGGER LEVEL ior
stable presentation.

e. Adjust Model 183A/B HORIZONTAL POS
control to align first marker with left edge of graticule.

f. The 11ith marker should be within 1.5 minor
divisions of right edge of graticule.

g. If 11th marker is not within L5 minor divi-
sions of right edge of graticule, refer to approprinte

~ time-base manual for calibration of 10 ns/div sweep

range.
h. Press HORIZONTAL X10 switch.
i. Set time-mark generator 1o 500 MHz (2 ns).

j. Adjust trigger level on time base for stable
presentation,

k. Adjust HORIZONTAL POS control on Model
183A/B until trace starts at left edge of graticule.

1. Note waveform that nppears at right edge of
graticule. With HORIZONTAL POS control, move
waveform at right edge of graticule to left edge of
graticule.

m. Obtain at least 2 divisions of vertical display
and carefully adjust horizontal and vertical position

~ of waveform to appear as shown in figure 5-3.

n. ,position next negative slope to intersect
gecond graticule line at center horizontal line. The
fifth negative slope of the display should intersect
the tenth graticule line £5% (¢2 minor divisions).
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183.A-16A

Figure 5-3. Horizontal Linearity Waveform

NOTE

Use the middle 8 horizental divisions
when checking or adjusting timing. on
fastest two sweep speeds magnified.

o. Make horizontal measurements of waveform
over any 2division interval within center 8 divisions,
Two adjacent positive or two adjacent negative
slopes of display should be 2 ¢em apart, 6% of

10 + (number of minor divisions off in stepn.)
. 4

Figure 5-4. Horizontal Phase Adjustment Sétup

p Accuracy and linearity should be checked
between 10th and 100th division of magnified sweep.
To locate desired point, use following procedure:

1. Pre 3 HORIZONTAL X1 pushbutton,

2. With HORIZONTAL POS control, posi-
tion trace to start on first graticule line.

3. Select any point between eecond and
eleventh graticule line to be viewed. With HORIZON-
TAL POS, m_ove' that point to center graticule line,

4. Press HORIZONTAL X10 pushbutton
and poin’ selected will remain at center screen.

gq. ' If measurements indicate that sweep is not
within tolerance in steps n, o, and p, adjust A11A1C],
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Al1A1CL4, and ALIAICIS for maximum nccurncy
and minimum nonlinearity.

r. Chaage sweep time on horizontal time base
to 20 ns/div and recheck accuracy and linearity.
If reudjustment ‘of AlIAICI, AlIAICl4, and
Al1AICI5 is necessary for cither sweep speed, re-
check both speeds. It may be necessary to compro-
mise setting of A11A1C14 and AL11AIC15 at 1 nu/div
and 2 ns/div.

5-41. HORIZONTAL AMPLIFIER PHASE ADJUST-
MENT.
a. Set Model 183A/B controls:

HORIZONTALX!...... Weirerersers  PIORS
bw-phase switch ,........o0vierne phase
norm-cal switch..........covvreres e norm
HORIZONTAL INT/EX’I‘ ........... EXT
HORIZONTAL EXT

VERNIER......... vieresr  CAL (detent)

b. On vertical plugin, turn off channel A dis-
play switch.

¢. Connect constant amplitude signal generator
to horizontnl amplifier external input and channel A
vertical input as shown in figure 5-4.

I
CONSTANT AMPLITUCE !
SIGRAL GENERATOR

# THESE CABLES SHOULD BE
EQUAL INLENGTH

183 A-11
l“lgure 5-4, Horizontal Phase Adjustment Set-up

d. Set constant amplitude signal generator to
approximately 1 MHz and adjust amplitude for 5 divi-
sions of horizontal deflection,

e. Set HORIZONTAL INT/EXT switch to INT.

f. Set vertical channel A switch te on position
and adjust vertical sensitivily for exactly b-div
deflection.

g. Set HORIZONTAL INT/EXT switch to EXT.

h. Observe display and adjust A11A1C25 phase
adj. for best diagonal line with no elliptical pattern.

i. Set bw-phase switch to bw and disconnect
test equipment.
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; ' ' Adjustments

AllAlc)
AllAlcz2r AllAIRI7 JALIAIR90  BW-~ PHASE AHAIcM}'—'NEAR'TY

EXT COMP pc BAL [ EXT DC BAL  SWITCH /,AllAlcis HEAT SINK A4 514 Adr20 A4Rrz2i Ad4cis
A4R5) | MHZ 2 KHZ 2 KHZ PULSE
HEAT SINK PATTERN DUTY CYCLE DUTY CYCLE  FREQ RESPONSE

AlA| LOW VOLTAGE

REGULATOR BD.

; AjAlRes A4
NORM=- CAL ; -100V CALIBRATOR
SWITCH \f\.-.. PR
R AlAlTPs
-iooV A4Rr34
AMPLITUDE
AlAIRS53 ADJ
e - 12e6YV .
| A4Rr32
T~ AJAITP4 PULSE
2e6V
VERMIER  AllAlc25  AJAlTet AlAlRN  AlAlTP2z AlAIR24 AlAITP3 AlAIR3S RESPONSE
COAXIAL PHASE ADJ 4+ jo0V  +100V + 35V + 35V + 15V + 15V
CABLE
AR A4rar A4R4a9 A4 Ri6
" v > ST ¥ W e s " R Y- ALIGN X=-ALIGN IMHZ
AT £ @k FREQ
' HV REGULATOR - ; OS%ET
BOARD S TEST POINT
C - A Al3AIR9 Al3AIR2I
ATRIO el AlALCia AHALHORIZONTAL - A13A1  InTensiTY  © zeRo
- 3000V . : \, AMPL
ATRI3 Ll SR LINEARITY § AllAJCIS ° BOARD GATE BOARD LEVEL ADJ ADJ Al3AlC?
INTENSITY ADY. EL{' igﬁ’r-r- AlLAIC) | |AI3AIcs]
. }
LiMIT : e GATE
. =TT L AllAIRI7 RESPONSE
‘ " DC BAL
TPI-3000V .
AllAIR90
A4Rrie  A4Rria Ad4Rr20 A4R21  A4C19 EXT DC BAL
A4Rs51 I MHZ ! MHZ 2 KHZ 2 KHZ PULSE AlAI
PATTERN FREQ DUTY CYCLE DUTY CYCLE FREQ RESPONSE AtlAlczl TPS
: EXT COMP -100V
A4
Al3A|
GATE CALIBRATOR NORM - CAL
R
BOARD BOARD SWITCH Ajﬁ)loss
VERNIER
COAXIAL
A4R34 CABLE AlAIRS3
AMPLITUDE / - 1246V
ADY
BW - PHASE
SWITCH AllAlc25 AlAlTPI AlAIRIH  AlAITPz AlAIR24 AlAlTP3 AlAlR3e AlAlTP4
- : PHASE +100V 4 ~i2e6V
GATE Al3Aicy Al3AIR21  Al3AIR9  A4R49 A4R47T A4R32 ADJ. ' Ioov 00 3oV +3s¥ +Isv HIsv *
RESPONSE | AI3AlICE ZERO INTENSITY x-ALIGN . Y-ALIGN PULSE
\ ADJ. LEVEL RESPONSE | S
GATE OUTPUT TEST POINT—"' . ADJ
; Figure 56.
Adjustment Locations
5-9/(5-10 blank)
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Model 183A/B

Replucennle Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
veplacement parts. The abbreviations used in the
parts list are described in table 6-1. Table 6-2 liats
the parts in alp)anumeric order by reference des-
ignation and includes the manufucturer and minu-
facturer’s part number, Table 63 contains the list
of manufacturers’ codes, Figures 6-1 and 6-2 identify
components located on the chnssis,

§-3. ORDERING INFORMATION.

64, To obtain replacement parts from Hewlett-Pack-
ard, address order or inquiry to the nearest Hewlett-
Packard Sales/Service Office and supply the follow-
ing information:

a, Instrument model and serial number, |
b. HP part number of item(s).
¢. Quantity of part(s) desired,
d. Reference designator of part(s}. -

65. To order a part not listed in the table, provide
the following information:

8. Instrument model and serial number.

b. Description of the part, including function
and location in the instrument.

¢. Quantity desired.

Table 6-1. Abbxjeviations for Replaceable Parts List

A AMPERE(S) - H HENRY{IES} NPN  NEGATIVEPOSITIVE: RWV REVERSE WORKING
ASSY  ASSEMBLY HG MERCURY © NEGATIVE -, VOLTAGE
HP HEWLETT.PACKARD NSR  NOT SEPARATELY .
BD BOARDIS) HZ HERTZ REPLAGEABLE SB SLOW-BLOW
BH BINDER HEAD : : : SCR SILICON CONTROLLED
BP BANDPASS  IF . INTERMED!ATE FREQ. ‘ RECTIFIER
IMPG IMPREGNATED OBD ORDERBY SE SELENIIM
c CENTI110?) INCD INCANDESCENT UESCRIPTION SEC SECONDIS)
CAR CARBON INCL INCLUDE(S) OH OVALHEAD SECT = SECTIONIS)
CCW  COUNTERCLOCKWISE :INS INSULATIONIED} oX OXIDE St SILICON
CER CERAMIC ‘ INT INTERNAL : siL SILVER
CMO CABINET MOUNT ONLY . . PEAK st SLIDE
COAX coaXxiAL K KILO (109 PC PRINTED (ETCHED) SP SINGLE POLE
COEF  COEFFICIENT KG KILOGRAM CIRCWITIS) SPL SPECIAL
COMP  COMPOSITION - PF PICOFARADS ST SINGLE THROW
CONN  CONNECTORIS) iB POUNDIS) PHL . PHILLIPS STD STANDARD
CRT CATHODE-RAY TUBE  LH LEFT HAND PIV  PEAK INVERSE o
cw CLOCKWISE LIN LINEAR TAPER VOLTAGE(S) TA TANTALUM
' ) LOG LOGARITHMICTAPER PNP  POSITIVENEGATIVE. TD TIME DELAY
D DECt (101 LPF LOW-FPASS FILTERIS) POSITIVE . TRL TEFLON
DEPC  DEPOSITED CARBON LVR LEVER P/O  PARTOF TGL TOGGLE
oe DOVUBLE POLE . ' PORC PORCELAIN THYH  THYRISTOR
oT DOUBLE THROW M CoM oY) POS  POSITIONIS) Tl TITANIUM
MEG MEGA {105) POT  POTENTIOMETERIS) TNLDIO TUNNEL DIODE(S)
ELECT ELECTROLYTIC MET FILM METALFILM PP ' PEAKTOPEAK JOL TOLERANCE
ENCAP ENCAPSULATED MET OX  METAL OXIDE PRGM PROGRAM TRIM  TRIMMER
EXT EXTEANAL . MFR MANUFACTURER  PS POLYSTYRENE
MINAT MINIATURE PNV PEAX WORKING ) MICRO {10°6)
F FARADIS) MOM | MOMENTARY VOLTAGE
FET FIELD-EFFECT MTYG MOUNTING v VOLTS
~ TRANSISTORI{S) MY i MYLAR RECT RECTIFIERiS} VAR VARIABLE
FH, FLAT HEAD RF RADIO FREQUENCY VDCW  DCWORKING VOLTIS)
FILH  FILLISTER HEAD N NANO [105) - RF1  RADIO FREQUENCY
FXD FIXED ‘ N/C  NORMALLY CLOSED INTERFERENCE W WATT{S)
NE NEON RH ROUND HEAD w/ WITH
G GiGA (109 NO NORMALLY OPEN OR wiv WORKING INVERSE
GE GERMANIUM _ NoP NEGATIVE POSITIVE RIGHT HAND VOLTAGE
GL GLASS ‘ ZERO {ZERO TEMFER- AMO RACK MOUNT ONLY W/O WITHOUT
GRD GROUNDED o ' ATURE COEFFICIENT) RMS  ROOT MEAN SQUARE WW WIREWOUND
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80A=-D=-2a

Figure 6-1. Model 183A/B Ilustrated Parts Breakdown (Sheet 1 of 3)“,
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Replaceable Parts
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ReplaceableParts
I
. b
it Table 6-2. Replaceable Parts
. b Mfr
. Reference |yp part Number| Qty Description Coge | Wifr Part Number
Designation ode ‘ =
Al INOT AVAILABLE ASSY: LOW VOLTAGE PWR SUPPLY MODULE
AY ASSEMBLY) !
A2 MCT ASSIGAED
A2 [ ANERYEY VP BCARE ASSYERMITTER FOLLOwEW FLLY 1 oulBI-65502
Al QOLEY=LE52T BOARL BS55Yy CALIBPATUR ILESS AdU) «h4 80 Qi 83-80527
a cRlES-tlhge MIGH YOLTAGE RECTIFIER FLLY. It o0INI=LLIN2
! At coin)-s1lul CUADMUPLER ASSYEFLGH YILFAGE 20ARD 0oLE}=bLL0)
Al calra-tatds BULAKD ASSYsHIKK WULTALZ nEGUL ATUR PLLY Y CULE }=56%2%
' Ad . NLT ASSEGMEC
AS COLEd~=tiduL GESRSTCH ASSYECHT TERMIMAT IUN 20480 QuLBy=-£1501
LCONSISTS UF ASh PAXTS AFCRLILASAL) e
ALg CaLEy-01500 AESTISTCH ASSYECRT TEHPINAT JCH JHAED 00ERI=61531
H E ECCASIaTS CF hSA PARTS ALOLRLEAURLY
: ALl [{4V R AT AT A ] WEEJICAT AL AFPLIFLER MLk 25430 a0LEy=55521
T 11a3s ChLY)
[ 1% CobEd-05342 WCFLZCATAL APPLEFTE: MOCULE 284R% NLEI=ua922
flasts ChLY}
AlL2 CCLEN+0552d GATE PCARL MCEULE F3-LY]% onLe s=LN52R
thash CALY)
: ALd COled-65521 GATE PCARE MCLULFK FELY T 00lus-49521
o tLals Caty) |
cl AT ILFL1S ) CAPACITCR=FAD O dUF eBd- 200 LEUWYIT FLCLY LITOEFILT
' c2 CIRC-GADS 1 CAFACITLR=FALT 1up e75=10% 13QVEC AL ho2 0T JUDLYSGRB0MER
€l NOT ASHIGNED ’
(4.} ] 150 1-J0s0 EECCER 3w lTCRING, 30V MAR WRM BOMA P{ LY 1901=00%0
Y 1 es2 <hat-uole ? LARPs INCANGY $ULE T=le 5V TLTAS ni3
: L4 2540=-0010 LANP, INCAND, EULB T=1e ¥ Tl 1ah 1.3
S ikl sCBE-%4T1 1 FUSL FALKMLEy 230V FUTY 14 SQuG=96 Tl
J1 TH&Y
. ot CHCT A35 JUAEC
: !J? [EESITIE BINDING-PLSTE SINCLLE L/ a=32 FLLY 14 [SINENI T
L 48 p25i-uchd L] COMNECTLH=CDARE BACE 53 Utie FEEALE 24931 28dk-130-1
k - 1Y 125¢~00k) COAMECICR-COART BACEH ) ek FEMALL 24531 FENLLIS Lod)
. Jic 125C~000d COMMECTCR=CUARE BNGE 50 ke FRMALE 2453k 28JE=1)3=1
‘ Jhl L23L=-CCes CCAMLCTLR-CUARE BANLE 59 UKk FEMALE 24951 2854=137=1
I
K . Ji2 1250~UCHED COMMELTCA=CUAKE BNCE %) HM FEMALE FLLETY 20J)k=130-1
T 313 NCT ASSIGN:E
JLs [T1 IRV R H COMMECTCR-COAND BHLY 50 UnM FESALE SLSAS 31=2220-10022
Jib Lasi-OLkE CCMMECTOR=-CCARE BNCE 50 HM FEMALE G5454% I=2221-192¢
il ' SCeC-041% CCILPELIGANENT 2 ARLD 26484 LRI TESLE )
v L2 CLlISh=Ee00s 1 COLLEALIGAMENT, ¥ ARLS 20400 DOLFL=hhddh
[ SLAG-0L TS cQtks FXLy MCLULEC RE CHOREs 24UH 10% 2he2t 1857242
i Wi TEHY ‘
MPOYw hCT ASSIGMEL
WP LOD coLer-QueQ? 1 PAREN SSSYEREAR CISPLAY FLLLS Wolas=-002at
T8 3A CALY)EINCLUCES 52 AhD %3
LT MY IRIA#4] 1 PAMEL ASSYERERR CISPLAY FLLY 14 GRIL YRR FH 1
. . ! LG 3E CMNLYDLIACLUGED 54 e A
. nEAG2 toLEC-0T20L ? INSERT ERLEPEF LT BRTENELYFS1Y
' | 11833 CALY) ' .
' mpics LChEC-LIIRS 4 SPRINGE INSLRT 284189 MNEI=ISLIY
L1834 CALYD
MNP LC4 CUlbC-22501 2 KEEPEREHANCLE FELLIY ™Mk }-223)
) TLB3A CALY) :
LI 0H tulél=2aTiA 1 SPALERTHANCLE 2d4HL0 AN I=24TLh
) 1638 CALY} ,
' 13144 5Ca0=UNYS 1 HANCLE L8480 4140 =459
. . LLadA OMLY D
- (111 LC1EY-0CEDS 1 SHIELCSCRY FLLY 1Y UoLES-LUL"Y
. [ 1314 ] calel-41201 1 BRACKET ASSYEPESISTUR FULY IH VoI By -aldu,
) rPics Cleg-ui2ie 4 BRACKRETtALIGAMEAT CUNL 26480 guinu=0121n8
<y - MPLIO CCLEO-UY10Y 2 CLIPICRCUND FLLY 1Y JOLy0~-0%105
B HPlIL ECAQmUANS 1 SHIELDELEGHT o ELACK NYLUGN 284R0 LDLYENLE R
nrilz 5g20-047k 1 BEZELECRY . L8480 5020-04TH
’ NPLLD coIBl-e1a02 1 BUTTON: COVER X1 AdABY QULIRA-bT402
nella CLnd-0ied} 1 BUTTON: COVER X10 28hb) AIBI=0TAYY
MPLLS Colivd+gl4na 1 BUTTON: COVER FREQ. 4L 1Y 001B3-b]1404
MPlle Q0ihl-4T40% ) EUTTON: COVER AMPL, 28480 QOLBI-6TA0D
WpLLY celaid-alade 4 _QUTI‘,ON: COVER BLANK - 20435 foLBs-CTe0
KPlle £ITC-CAS) 5 . WELELEPUSHEUTTLN KNOH BLK NYLUN FLLY 17 ATN=1451
! MPLLS Coled-QUi0e } PAAELEFRLN 28400 QUL0 3=00204
N . t183A CM.Y)
KPLIY COLE-CCIVT 1 PAMELEFEUNT FLLL L] 18 =122
. : L1834 LALY)
nelel cc1ec-aT402 I § KhCH ASSYy PUSITION 20480 xid)-ole22
s w22 LCLEY-5140T 2 KACE ASSY EFUCUS/SCALE) FLEY [ JILEI-bTAOT
HPi2d ' NCT ASSICGNEC
MPL2A ciagl-eTa07 i ARCE ASSYFGRIZ. EXT. JVERNIER 284HQ NEANI=bTANT
T

See Introduction to this section for vrdering information
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Replaceable Parts = Model 183A/B

Table 6-2. Renlaceable Parts (Cont'd)

. Mfr
Reference 1yp part Number| Qty Description Code | MIr Part Number
Designation ode
iPLdt ' Sall=liine 1 RAGRERRE LK W R AG™ DA FLL)A 0370=J34n
Lo ¥1 CClel=t7aly § KA ERRC ELR CFEND EEAN ) F411.14 aals=nT40% ,
pPL2T ‘ 145C-CSol 2 BUSHING, PANLLy 17A=32 THD BTAINLFSS 28440 149719880
1CaL )
mpLze CoLE2-0C20) 1 PAMELESUE 26480 00183-00203
nPL24 145C-04CH ? LENS: CLEAR [FOR DS -1 & DS -2 26440 1450-0404
MP120 1456=071¢ 1 wiFEFCRM 28480 1490-0710
tLB}a CAMLY}
MP1LL SR ULIS AT 1 WIFEFURE 20440 14500030
LL8ME CALY}Y
ne1Y2 SCAL~Dh4S ? FCCTEBLYICK 24 8O B040-0845
tLE3A CALY) :
FTIE ] stac-clo? 5 ECCT MSSYEFM 20480 3360-0761 +
11838 CALY}
mPLIA toles-aClve 1 CHASSLS ASSYEPCNEN 26480 AILBI-bING
L1334 CALY)
MPLE CCLEI~BCLL 1 CHASS IS ASSYIPLMER 28480 N9L8 J=L31 N2
F183E CALY) . |
MPLse CLLE)-2CLCT i CHESSES ASSY, CISPLAY 28400 ¢ 00183+87107
[LE3A DMLY} . }
[Ta 3} CClE3-bCL08 1 CHASSIS ASSY, LISPLAY 28489 00LB3-00}0E
: FL83E CALY} _
IR IR ) SPACEREREMF PLITT 5020-0553
11834 CALY} : S
PREDS 5C2¢-0851 1 SPACERZ FRENT 28480 5220-3551 '
1183 LALY) .
mPLAD CCLEC-A4 VI L SPACERSThACEMARN 20440 LTTL RIS LH :
‘ ' 118Ja CALY) !
MPY4L LIPISIT1T L PLATE, INFC), PP LUGUE ARS AASE 28480 7120-12%%
o ‘ 11834 CALY) :
MP1a2 L02c-0882 : H SPACEFESICL KRICHT ) ‘ 26480 5020-0552
. tLE3A CALY)
Wple: CLLEI-0a 003 t SPACERESICE, LEFT 21480 0N A =Ca i)
: - . T1BM CALY)
NPL4S BCOC~CALS 1 SPACERLREAP 20480 500704449
' : [183E CALY)
MPL4% [JTIET TS Y t SPACEREFRCNT FHAME . 28480 O 8I-04702
L1838 CALYD
nPL&S : LCAL-L4LS 2 HANGER EPRCBE _ 28480 5J80-2443
£183A CALY) .
NPLAY 051E=C2Cs ? PLMISPRING 0.094" DIA 00287 ouow
: (L83 CALY} ,
PLAR 5G20=C455 2. HINGEZFRUBE MANGER 20480 5020-0499
: “LLBIA CNLY)
MPLAS 1AEC=CTCo 2 SPRIAGE CCMPRESSEUNG CYL INCER 28440 1460-0706
B ‘ tLB3A CMY)
HRLAL 3C5¢-vanl 2 u:s::s:hnn:e FL PHPhY[ DVHE PL PHPHYE & 28480 3050-0441
' LEHIA CALY
ELIT : CaLE-L5h2 2 REYAINEFs AINCs 2094 CILy CAD PLY 5TL 97404 1009 -X9-5T-CL
(LB3I) CALY)
np o2 . Cag2-012% 1 GUIDE: PC HOARD, PLUG IN [RIGHT) 2E48H 0403 -0129
JOCES MGT INCL. VEWT. CONTS. DR 3PALNG}
nP1LY Caa-coce 2 CONTACT, ELECH PER P DMG C-0J&3-CO00+) 20480 0363~0006
: o IKEGUEREL FOB LEMT GUIDE UNLY)
*PLI4 tags-yiee 1 GUIDE: PE BOARD, PLUG IN (LEFT) 20480 0403-0128
1DOES NQT INCLUDE SPRING)
[LIEY! CCLEC-O%L04 3 CLEPZCFCUNL 28480 Q0LBI-09140
] CONE RECUIREE FUm EACK GUILE)
mPLSE cGhel-o120s 1 BRACKET ECCANECYIR 2oh80 00133-uL 204
HPLST LOLE2-23T03 2 SHAFTERCRIZCATAL CAL 2H4 B0 00LBI-23T0)
NP 138 COYEY-2:TuS SHAFT: ASTIGMATISM 26440 00L03=23T03 '
MPLES . 1A9C-Gual 2 DRIVE, SFT CPLR 127 JO o281 UL 375 L 20450 1490-0841
NP lEO tcled-0l2do X BRACKET, CALIBRATULR 24480 LB 3I-21236
: E1830 ANC B3R}
T NCT ASSJGNEL
LY. , CCled-0lesh L BRACKET tCLANP 28480 0OLE3-01234
MPLe3 LoLE3~0lcll 1. BRACKET: VERTICAL CABLE 11838 ONLY) 28480 2018301251
MPIER CCLEN-0123T X BRACKET: VERTICAL CABLE (1BJA ONLY) 28480 UOLR V=012 4T b
NPLEA CCLES-EC205 1 PANEL ABSYLRER CAT 20480 00183-60205
WRILY 5CNC+0482 | CCVEREPCTENT FUMETEREFUCUS ) 28480 5060-0453
NF1LE COLRI-2)T04 1 SHAFTEELANFINC ! 28480 A0143-23794%
rP1LT CCLEd-22201 1 CCUPLEREEEANF IND 26480 0013 §-23201
MpieE - COLEI-05143 I CGVERERIGH VCLTAGE 20480 001B3-0410)
§1834 OALY) :

NP LES ’ CCLRI=-Q4)04 s ) COVERSMIGH VCLTAGE 28480 HILEI=Q4L04
[rase ChLy) .

See Introduction to this section for ordering information
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Model 183A/B ReplaceabieParts

' ' Table €-2. Replaceable Parts (Cont'd)

. " Mfr
Reference {1 part Number Qty Description Mfr Part Number
: Designation ~ Caode
HPIIG! ¢o1E3-UsaCL I3 ENSULATCRERICKE YLLTAGE PLLYT) 1ILA=1340)
HPITL ' (44 LL LY EY R L] 1 COVER: TOP RIGHT, OLIVE GRAY 26480 QOLEY=0AL 34
: {1834 LALY)
WPLT2 CCLEC~043 )6 co c?v:u TOP LEFT, OLIVE GRAY 2845 BUTT LI TV BT
1434 CALY)
. mPLI CelEI-OaLNL A CLVER, BCTEON, K IGHT, 0L IVE GRAY 28480 YBI-05112
11334 CALY)
HPLA coL82-0ALL3 1 CCYERy BCYTCM, LEFT, UL IVE GRAY 2uAHD OS1A3-UALLY
11834 LALY)
MPLTE (4481 1 LR T 2 COVER: SIDE:RACKIOLIVEGRAY FLLIH J0)ed-0aL3y
LEB3B CA
wef3e : CCLBC+8ALLE ) COVER ASSY: BOTTOM, OLIVE GRAY 2480 M18-4LEd
h [LAIE CALY)
HP177 . COLEC-UsLE L COVER: TOF [RACK), LLIVE GRAY 24y NINEI=0AL 3E
1183E CALY)
HPLIE A4 10048 } FELT STRIPGBLK 0.047% TRICK psaTL | 55
KPLTS . cCLE0=-0121L7 F4 HFACKETSCLVER FLLLL] a0LBY=griL?
i ) fL83e LALY)
HPlac €0LE3-0L2LT L BRACKET ESHIELL FLEYD! MRS
t1ase CMVIi
B . MPLEL CELED=CHR22 [} BRACKET sCLVLF L8480 PINB$-0L222
‘ : 11838 CRLY)
r vt weae 5E6L-3051 2 THLA STKIP 29880 5009-1951
! 11838 CALY)
' nPLE) w BLG-043) 2 FRAME ASSYEISICE FLITT 5060-0431
. $183R ChLY)
. MPLEA SCAL-ETAC L] KITERACK NCUNT), ShIMINT GHAY} PLLLL] 387-474)
i ‘ tLESE CALY)D
&' : WPRED cCreo~-vatad’ 1 KIEy PHCKE PANGEF 20486 I 89-0E7192
' Lo : L1838 DALY}
: MNP LEL CS02=033L | GASKET) WEDPHEME, ChT 204 EQ J5us-0331
E : NPL6T . 5CHC~CHAN 1 Y KITECCUTRAST FILTER 28440 £061=15 40
LA TL] 654C+0070 1 FLUCs MCLE PLASTIC FUR Q.828% LIA 201-400341-00 . ‘
i i NP LES ' COLui=24701 SUFPLAT:BAC . ! 26480 oULR=24T01
: i HP 150 5C20-8728 1 SHIELEs CRT SAFETY 20480 5020-8746
#PLSL COiE3~-01230 1 GRACUNCECAT MASK PLLY T ULTER R Y40
at 1e54+0417 TRANSLZTCR NN 5T PO=G0W 214009 185 ~06L7
[*T . 1854=-0020 | TRANSISTOR NPA ST PUSBYedn FledNpl FLITD 1854=0324
(31 2100-1504 L NESISTOR; VARE CONTE LOR 20% CC 28480 2100-1904
‘ LENTENSLEY)
- Ré a10C-3233 . ] RESISYGR, VAR, 30Kk 20T 3PST SW - 20440 2100-32%3
: ‘ 50K ChR ESCALED . ‘
: [ &1 : ZhCC=292) i ﬂisls!%i; vaap CONTp 54 207 CC 28801 210)=212)
L. LFCCUs !
| R4 21002522 1 RESISTORy VAR, 158 201 MC SPST 3NW 28480 2100-2922
: ' : {EXT VERNIER=HLRIIONTAL )
. . A4Sy : NSR PART OF R4, (POWER) . .
: (X} 26C-2527 1 ALVAR CCWP 2 A 100K DWH 2T LIN FITY LI 2100-2521
[ tRCREZCATAL PCSIE LUN)
: RE NUT ASS LGNED \
3 : ‘ NCT ASSIGAED
. RE tL58-0085 1 RESISTCR=FXU Z.81k T o12%m F TUALLAR 18255 Ch=1/H=Tu=2o11=F
31 20L-]23E 1 SwITCWE  TGLE SPDE 2472PUVAL Lk-NUNG=ON PEXLT) Tio01-1
34 Ne1=-uore 1 SWITCRE SLE LPCT NS o8& 125¥AC/OC MRT GE=118-0000
52 : 310i-CHi0 1 SubTCHE 5L% APLT ASp 38 l!s“lCIDC LrE L 502128
1 CATHLEE RAY TWQE FEITD 3093-213 )

vio | BCU3-2073
: . : STC.UPS) PHCSPIMUNISEE SECTVIIFOR

SPECLAL PRCOPRLR o

ALY CCLEI-055LS 1 CRF TEFWIAATICAISUPPLIED DA ALL CATS) 28440 J18)-85518
VIAICR) 1 - ReSate
VIAICR2 heSsFs
VIAICR] ’ NoSaPa
VIAICR4 NaSeRe
VIAIRY CI57-Chad 2 RESESTOR-FXD LUK 1T o12% F TUHUL AR FITTY Ca=Lra=Tu-koue-f
VIAIA2 a757-0442 AESISTOURFXE LuK LY w1254 F TUBULAR FILIYY . CA=)/d=Fu=1002-F
VIAIRZ CYsy=-cat2 - RESISTCR=#X0 5114 1 4)125% F TUBULAR 28480 OF57=040;
VIAIRG 5 7-LAB2 RESISTCR=PXE SMI% 1N Jh23%w F TUBULAF 20830 0757 -0482
wit . £1IE-1420 H CABLE: UNSHLD 3 -COND 1BAWG IPOWER CORD) 70908 KH 7145
(1834 CALY)
w26 - #L2C-1%45% , 1 CABLE: UKSHLE 3 -COND 18AWG [POWER CORL) 70503 KH T
: 11638 CALY)
bzl CELEN-RE4AD H CABLE ASSYs MAIN . 24480 nNILE Y-LLaD
[183A CALY} ; ‘
. W2EY 1i51~-2410 2 CONTACT, CCANy W/W UTILITY SER, MALE PRELL 1560-T
) w2 1221-0137 Fs CCMAECTGR, 32-CUNT, FEM, BLUE PIDBON - 71785 26-4217=325%
. Cwane 1251-2452 4 CONMECTORy 15=CCNT, MALE, UFILLTY 20480 F25) <2412
: . IREFERENRCE WRALELD
w2143 12%1-0334 CCANECTCRy PC ECGE, 8-CONTy SOLLER EVE Th18% 250 -18=30-181
wW2ns 1251-015% CCAMECTCRy PC EUGE, 3%=CONT, SOLNER EYE s 251-048-30-261 !
w2116 L258)~2412 CCMMECTCR, A3=CCMTy MALE, UTILETY 20480 LaSh=-2812

IPEFERENCE W21EDD

See Introduction to this section for ordering information




Replaceable Parts Madel 183A/B
Table 6-2. Replaceable Parts (Cont'd)
Reference HP P . Mfr
: A art Number; Qt Description Mfr Part Number
Designation Y p Code
W2IMP jdDe=0508 F 4 COVERICRT SUCKET : 28440 L200-0408
W2IAT CLBI-L043 v FESISTLA=FX( LOOM 3% o2%a LC TUSULAK okiz2l CRLOAS
W2IR2 CllLi=-1aL7 P4 HES JSTCR~FXD La2 Uh¥ 5L 2w Pw TUALLAR 15042 Buk2=1F2~)
W2IRY ACT ASSTIUNEL
w2iw cCLEd-tleos 1 WABLEECCAX) CALERRATOR EAT [HPLY 28480 LOTERET- Y- Y1)
W2iW2 CCoLed-tieQy I3 v CABLERCCAX) ERY PESEY I4.LY 14] UUlHa=blroTY
w2iwl Qota~ola0n 5 CRELELECAXy ALTs FREGGEK 2E8AD VLG A=b1nDB
W2iwa COLRI-£1ECH I CAPLEECCAXy CELAYED UATE FLLY:( ALY =-ALBDY
W2Iws ccigl~sltln I3 CABLESCLAXy, MAJN GATE 2bABO GULIA3~-510l0D
w2itwe (443 BES-FT 181 1 CABPLEFLCAX,y GATE FRUM PLUG=L4 25480 LIC ALY T ¥
W2Iw? Col#d-bleld 1 CAPLEECCAXy YELLOW 28400 QiR d-blale
w2iwe COLBI~eLELS I3 CABLEFCCAXy REC=1 AXIS [nPLTF FELY 1A anlni-sinl}
W2Ixvi 12€C-0CST F4 STCKET, ELEC, TURE LA-CUhT CRY PKG 2E4HD L2nf=013T
LF1 D0LeI-bleal 1 CABLE ASEY, MAIN | 1838 ONLY} ZHARD - 00LA-b1b4l
W22E) 13%1-2410 COATACT, CLANy U/m UTILITY Skn, MALE Farits [$- 11189 4
Wi L2t l=ula? CCMMECTEF s 32-CUNT, FE4, PLUE RESR N TLTnh 20=4209+323
Wwa2i2 128L-2a)2 COMMNECTER, 15-CGNTy MALE, UTILETY 20440 1251=2412
LREFEREMNCE mW22EL)
w223 1i51=08)s CONNECTOR, PC EDGE, 36 LCONT, SOLDER EYE TL T4y 2hleln=30-256]
w2214 L281~-15% COMNECTLM, PC ELGEe 15-LUNFy SULOER EYE TLIRS 250 =15=30-281
w25 Fak1-24)2 CCANECTLR, 1%=COMT, MALEy UTILETY 2AA PG L2SL=24L2
LPEFENEMCE A22KEL)
‘W22IMPI 129u=-04Ct COVERECRT 30CKEF PILLD] 1200=-0408
. WIXIR) CE8)+L045 RESESTUR=FXR 100n BF 28w (L TuruL AR ol2: CBLNAY
W2IR2 cell-1ee? RESISTLR=FXD Lad URM 3T 2w Pw TusLLAW 15042 Rl =lR 2=}
-WXR3 AT ASS1GhEDR
T waaw) CClEd-blels I3 CABLE; COAX, CALIBRATOR EXT INPUT 28480 GOLB Y =BLnLY
- WIIN2 COLAY=-LLELS ) CAEBLE: COAX, EXT, REBET {BARD AGLAI=HIBLY
. WIMd coLel-clla I3 CABLE: COAX, ALT, TRIGGEH FELY UOLAI=bLnLA
. ‘
W22W4 CCLEY=-2ltln I3 CACLEFCCAX CELAYRD GATE - 2EABYD | aalni-sials
- WaIwe CCibi=-aL8 7 1 CABLE; COAX, MAIN GATE 2U4RC noLe3+61nl7
WZIWE colel=slé20 [y CABLE: COAX, GATE FRUM PLUG IN FLEYIH JULAY=h1n20
W2IW7 COlEMLLe)A L CABLE: COAX, YELLOW 2E4B0 OQLEI+bInls
waweg CCLE2=0)t08 ] CASLECECAK AEK=7 ARES INPUT FLLY:L) LB E-ALADN
W22XV1 L2eC-005¢ SECREFy ELECy TUME LA=CONT GnT PXC FLYYT 12003357
nid CoLas-ale2s 1 CABLEIVESTICAL IMPUL, BLUE 20480 GOLAL=BLN2Y
LFLY cult2-elell I3 CARLEERCRIICNTAL CUTPUT 24480 aclas-slh2l
$L83a CALYY
mil? CCLEC~nledn 1 CABLEERLERECATAL QUYPYT F{-LY.1] N8 +8162%
. . PR3k CALY D !
Wit CCLEI~E)be2 B CABLECCLAK) EXT VERNEER CuhtWwiL TG RD 24880 Nalds=blbdt2
w2? CoLE2-ckt2) 1 CAEGLERCCAX) EXT WERNJER COATROL TC B 28480 JOLBY+al82)
net [44 ¥ RET SV -FIY 1 CAMLE ASSYERIGH VUL TAGE 28480 nNBI+blads
L ¥31d CCLA3=nlt2n 1 CABLESCCAX, RHCREZUNTAL [HNPUT 28400 odind~ols2bd
. thlgdA LMALY)
| %14 Cled-slaol? L CARLEELCAXy NCRLILNTAL . IVPUT FITYL N noLas-sier?
: the3n ChLY)
mil LEAD A58y, HICK VOLTAGE SUPPLEED W/¥le
J NOF SEPAMATELY REPLACEABLE.
aSL CCLRY=a2TUL 2 BASELPILOT LIGHT FLLY: I DOLR3=aTY01
ACSE CCLE3-oTT0L BASECRILUT LIGHT FLEY. I4] Q08 3=6T701
Al ASSY, LOW VOLTAGE PURKR SUPPLY MUCLE
AlCL QLAL~231s £ CIFXC ELECT 530 UF #B0=10Z 1evlim 0°318%3 405=1h12-02
; M2 CI._IC-JJN i CEFXD ELECT 3307300 UF 407180 VIX W QOES} 505=1613-02
A3 NCT ASSLIGARD
ALCH Clac~251) 2 COFXE ELECT o000 UF #)5-40F 3OVLIN 20480 Q=251
AJCE CLEC-2U1) CeFXC FLECT o000 UF »75-10%T 2QVCLW 28480 OLN0-231)
AlcCe Qrac-231% CEFXC ELECT %00 UF +50-10% LeQyDCw [s[:].E3) ELE RS LY P
ALFL ) 0 f11C=-0029 1 PUSEE JA 125%Y SLO-8LOD T1huc LhI e ]
AYF2 NOT ASSIGNED
AlJl MLT ASSEGNED
AL2 MCT ASSICAEL
ALJ2 Latl-2427 [} CONMECTCR, AC Pwie WP=% MALE FLANGE 82309 EACHOL
FYEL) 150C~Cos8 2 BIADING=FCSTE SINGLEp)/4~32 23400 1310=-303A
SlNpl HB
" ALRPSS NCT ASSIGMEC
_ALMPLDO . CEREY=E0%ud 1 PANEL: HEAR POWER {INCLUDES A158} 28480 00183~00204
ALRPIOL 1ACC-C0E4 1 PUSERCLOERE EXTR PUSTE BAY CAPp 15A 28480 1400-184 ¢
Alrplo2 MCT ASSIGHEL .
‘

Ser Introduction to this section for ordering Information




Model 183A/B Replaceable Parts
¥
Table 6-2. Replaceable Parts(Cont'd)
Mfr
Reference yp part Number| Qty Dascription he | Mir Part Number

Designation Code

- ALIRPLYD ' CCLEI=-QlLh2 1 BRACAETBPLUG 48430 unik3-GL212

TARPLOA CCLEI=010% 1 BRACARET ASSYICEPACITUK FLLYT) DOLE Y-B)20%
AINPLOS coLlud-0l2)0 1 BRACKEY sFUmER PLCHLL 26480 00LAI-0) 231
ALRPLOS 152C-000) 2 ThOULATCH) CAFy o082 THR 20480 1526=-3001

WSED FER ALCA ANL ALDH.
ALM2LRT 182C-C0ue 3 IASULATCRy CAPy o082 THA 28480 1%20-0002
USEL FCF ALCL, ALL2, & ALLH,
ALMFIGE c4CC-0018 P4 GHCMMERECHARNEL U=SHAPED w547 wWi=3101
AINPLOS cCLéd-0la2ad 'y BRACKETESHIN . 24450 QaLEY=DL22A
AINPLLOD coLa)=di210 1 BRACAREFELENER TRAWSFURNER FLL LY N1BI=-W) 210
‘IHP{H ’ CCLEN-L120) 2 BRACKET ASSYEPEGULATGR PLEL TS QL8 3-sLd0)
ALMPLL2 {3 PV ? HEAT SIMK 20480 O0LEY=22E0}
AIMPLL3 BEhL-0asT A FCETSRLARILLNG) 28480 LOLY B LY S
FCRF LH3a CMhLY
BIXPLLA CELEd-02I0) ) HCLUERPFILTER LRABL Ie3-0211
AFPLLE sleg-0kCo 1 FILVER, FLAN ! 20480 3M50-0100
AlG) 1854-Cs)7 3 TRMS1STLT NFH 51 Pl=H0w T 2E4EN IN54=241L7
AlG2 L824=0320Q 3 TFANSISTOR hPM ST PO En FTmiHHL FLLY T 1854=-0329
Alud LE54=008) 4 TEARSIST IR NPN 2H 3055 5 POs p 1w PLLY L) [A%34~000)
AlGA LEh4-cCel TEAMSESTLR NPK ZN3OSS SE PD=lLl5w 20400 F854=003

- ALGE Le8E4+0417 TRANSEATLCR NiN S1 PO= BOW 26400 1854=db)7
AlGe 1e24-320 TRANSISTCR MEN S PDab3. % FIndRKe 2848 18%4=-0320
ALSL 3101~12 3h ) SWITCHE 5Lt OPOT NS3 oA 250VAC B2)R% LIA=L2A2A
ALS2 CALC=-0CTT 1 THERPESTATEFINGD TEMPRAATURE PLITT 1450~ 177
AL¥l sloc-i132 } FRANSECFIEREFERER F4-LY 14 S100=-11)2
Alsl . CClel-sledo 1 CABLE ASSYIPLWER SUPPLY 24400 ONLAI=51430
AIWIE] 11251-2411 i CONTALT Y CCARy U/w UTILLTY SER, FER Far{1] 1%61=1
AWt 125)=0334 3 CCMAECTCRy PC ECGEy Lb=LUNT, SOLOER EYE J1 784 251=1A3-3)-2n)
AlW12 12t1-015% 3 CONMECTLA, P ECGE, L5-CONTe SULDEF EYE Hres 23t ~153~-30-28]
AITWIPY Latl=2aCH 2 COMMECTGA, L5=CONTy FEMy UTILITY 27264 La25=1bF~1
: (FEFERENCE AlwlEl} .

ALkl L221=24C0% CCMMECELRy E5=CONT, FEM, UTTLLTY 21288 1h25~18k~1
CREFERENLE ALwlEL) :

-alal CClu3-2650% I BEARE DSSYELCH WULTAGE REGULATUR 2An80 pOLB3=-aL50%
AlALCY ClAC-CL% [ CAFACITLR-FXE} JOOQUFR75=10% 25wiC AL o285 ELITIR ) (A PL TV
Alalce ¢loo=ulel 5 CAPACITCh=FXD «ULUF#+10X 20UmVECC ' 56289 252PL3N92
l
ALALLY a180-0048% 2 CAPACITCR=-FECE LOUF»SU=-10% LBOVLC AL Sh2U9 30DLUAFLEADN
AJALCA cle0=-0161 CRPACITLH=FXL oOLUF#+=10% 200w¥l{ 5020897 252P10552
ALALCY CLol-0045 1 CAPALLICR-FACE 20UF»T5% 108 SOVLC AL 26285 JONLNAGOSALLE
AJAlCE Qlap-0le) CHPACITLR~FXR WDIUF*=103 200mVOC 50289 294P10392
AIALCT LIIS L1 2 CAPACEIICR=FXDE BOUF»T5=10T 23V0C AL 56289 30D5UsLOBCCL
AJAICE | , Qle0-01&l CAPACIFLR=FAU +OIUFe=10K 2Q0WYLC 1Y 41 292Pt04%52
ALALCS Clac-a0he CAPACITLR=FAOS SOUF+T3~)0% J5VLC AL LLFL L] JIDB0HGOLBCLR
slaicac glec=-0isl CHPACITLR=FXL «QLUF#=10% JCOWYVLC 2824% 292P10392
AlAlCLL C18C-00AY CAPACEYLR=FXCE JOUF+30-10¢ 130QyDC AL LLPLL] 0L OSFIIOGCOR
ALALCRL LEB4-0082 2 THYRISTLR) SChy JELEC 2N&AAL 08Tl FLLTTYY
ALAICh 2 LEEA=CCEZ FHYFISTCR, SChy JEUEC 2haasl usT1d FLEILY
AIALCAS 199L~0Gat L} DLCOkLE PwP RELTE } 200Y MAX YRMW JuOMA 04713 SRLA5B-P
AYALICRA 19¢ =000 DICOES PWR RECTS o)A MAX WM TONMA 411} LR LT R
AYALRY illg-col2 3 FUSEE o3 220V Tha ) At 1L/72
AlALE2 S110=-0CsT L FUSEs »3a 230V TLANG ant 19
AYALF) slle~-coc2 I's FUSEE 4 250V Th40QC AGC=2
AIALFA £hhC~-CCL2 FUSES A 2%0¥ Th&In AGL=2
ALALFS 210E-CA04 2 FUSLE »2%A 2%uv 71407 AGL =1 /4
ALALQL 185804002 1 TRANSISTLRE J-FET N+CHANy {=-MODE 51 F11Y 5] 19%5=)n82
AdAlu2 - LE34=-003% e TRANSISTYCR NPh 2HIQ53 3] PLwlW TR PLERLE]

AlAlQ)Y LY24=~0035 ' TRANSISTCR NPN ZNJOSS 51 PDafu 0AT1Y F430L0)

.~ MIALRY CIeL=-COAT 1 RESISTOR=FAC 390 GrM 58 LW MO TUBALAR FL3-1 1 FPIZ=L=TQ0=37L=J
AYhie 2 CT5T-0u4e Fy RESTISTLR=FRD Bo.2n 28 )2%W F TUHULAR PLY1T8 CA=LZ]=Tu=Bl0]~"
AlALR3 Ci%)~0924 4 RESISTLR=FAC In 2% 123w F FUSULAR PL1-L1 CA=L/8=T0=-1071~¢
ALALRA cIsi~Cte 1] RESHTIIF'II?_ 150K 2% L2% F TUBULAR 24540 Ch=)L/8=TO=-L002~1

Y L
ALALRS CI57-Co40 1 Rtslb‘cl-)kblﬁp?l L" si25W F TURAYLAR FL3-LL] Ca=173=T0-4T0Ll~G
SLAIRD CI57-Cael ] HESISTCR-PIUI 1008 LE oL25w F TUBULAR 24546 CA-1/8=-T0=100)~F
AART cell-lavé 3 RESESTUR=FXL o8 Ul 2T 24 PW TUBULAR 14042 Huh2=bRd=J
AIALRD [ LY 118 1 RESISTCR=-X0 2.74n b3 1250 F TusLkaR 2hhat CA=L/R=TU=2T41=F
ALALRS CIsl-qude 1 RESESTOLE-FXC 12k 58 Lm MG TUBULAR 24544 FPY2=i=TO00~L20l=)
A1AL1RL0 CI57-0437 2 RESISTLR=FXC 4aTb% IF o )2% F TURULAR PLY LT Ca=1/8=T0=hT5)~F
AJAIRLL £100~L172 & RESESYTIR, YARy TRMR, D0 GkH 53 4h 28480 2100-1772
AJALR D2 CI51-078% ) RESISTCE=FXE %)haln 1% 250 F TURULAK FLELY ] C5=1/4=TU=%012-F

. MIAIRL] Clal-C0 1 RESISFCR=FXE Subk 3T IN M9 TUaLLAR FiT1L 1] FP3l=1=TOu=-530)=2
AlAIRLA Qeda=-2241 L) RESISTCA-FXL 220K Mo 29w CC TUBULLAR 01121 CHZ2st
AJALALY CI5¥=C%24 RESEISTUR¥XD UM 2% »125W F TUHULAR 25 %40 Co=L/u=T0=}0ul~Lr
“lllﬁlh CI57=-Cied 1 BESESTCR=FXN &3¢ 27 Li%s F TULULAR 24541 Caa| fA=TO=4302=0
ALAIRLT CI57-07es | § RESEST h=FXD 3).2K LT 2% F TUHULAK 24540 Ch=L/4=10~3322~F
AMIRLE CT3T-04 44 3 RESISTLR=FXD L2elx 1T Lb2%% F TUMLLAR FLII1S CA=1/8=TO=12}2~F
AMAIRLS CI53=-C942 ] REDISTLR-FXC 546K 2% .125W F YUBULAR 25540 C4=1/3-T0-An0k =0

See introdu tion to this section for ordering information
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Model 183A/B
Table 6-2. Replaceable Parts (Cont'd)
Reference |upp " Mfr
gl art Number| Qt Description Mfr Part Number
Designation v P Code
ALLIR 20 0I15}=Cebh 1 RESISTCR=FrU 3t.5% )X o Li%m F TUSLLAR 2454¢, Ch=LPd~TO=~3452~F
MIBIR 21 celi-lote RESESTRP=FXD &8 UM 58 JW Pm TUHLLAR 15042 HWH2Z=BRB=J
Alkm22 0157=-0%27 [} HESISTUR=FX LK 1& #1296 F TUBULAR 24548 Co4=} /3=T0~1501~F
AAIRZ3 CISY-us34 -3 RESESPLR=FX(} 3+05% LX o125k F TUAULAR 25548 LA=L/R=TO=243%1-F
MIAIR2ZA: zloc-1n2 ‘ RESISTCR) VAR, TRME, 500 UMM ST Wh 284B0 2100-1712
AJALR2E ¢ C151=0444 FESISTLR=-FXD E2+3K LT 120w F TUHLLAR 4540 Co=L/L=T0=12k2~F
MAIR2 ‘ osuT-3321 1 EESISTOE=-FXL Jedn 10X % £C TUBULAR oLl EB3321
AJALA2T : C781-0005 1 RESISTCR=-FX0 242K 58 14 KOG TUBULAR 24546 FPI2=1+2201w)
ML In2E Ceai=244L RESESTCR=FAD 220k 10T .2%W CC TunuLAR oL121 tH22al
AlAIR2Y L157-091}% 2 RESISYUR=FXE 300 UM R o k%% F TUGHLAR 25540 C4=1/8=Tu-20)~0
ANAIR L CI51+CvE2 1 RESISTCH=-FAL KSR 2T 325 F TUBULAR 24348 CA=L/8-TU~)502=
AJAIRCL CI57=07e8 3 RESESYCR-EXC 47,5 1K +254 F TUGULAR 26548 C8=-1/4=T0-4752-F
ANALRD2 g1 1~-0ade » RESISTCh=FXE Bsllk 1% o123m F TUGULAK 24948 CA=-1/A=-TO0=5111-F
ALALS 3} CTIST-COM0 2 AESISTUR=FXD Lsbr 2% o135 F TUGULAR FLTLY CA=L/A=T0-1001-0
ALALR DS 0757=Q454 RESESTCh=FXD LZs )k LT LLd9n F TUBLLAR FLL.11] Ch+178=TO=L2L2-F
ALALR 3% Chll=1 340 2 RESISTCR=FAC L:UMM 5% 5w Pl TUDULAR 50289 243E)R0S
AlALR NG CTLI=0427 RESISTUR=FAD 125K 1T 025% F TUQULAR 24548 CA=L/B~T0~L50)=F
AlALRSY CI51~Cads RESISTUR=FXD 3+65K 11 » 125w F FUAULAR 284546 CA-1/8-T0-3651-F
ITICEL ilgo-L1re WESESTCRy VAR, TEMRy 500 OFM 5% Wh 28480 2100-1772
Alllﬂ]? C357-C4135 1 PESISTOR=FRL bablk 1F o 12% F TULLLAR 24548 CA+178-TO=BALL=F
AJAr 40 CERT=102) F] FESISTURFXC 1K 10T 45w CC FUBULAR 01121 EBLOZ1
ALBIRAL CI5TI-C85E 2 RESLISTCR~FAD 82 UFM 2% o125« F TUBULAP 24548 CA=1/8=-70-82R0-C
AlAInAL Craj=003% 1 RESISTGR=FXL £BO UWM 5% 1w MU TUBLLAR 24540 FPI2~1-TOOQ-6BL~J
ALALIRAD (GLEA=224) RESESTLR-FRE 220% 10% .25 CC TUBLLAK oit2i Ca224)
[3LILET . CI5T=-Coll RESISTLE=-FRD 200 O 20 L 12% F FLBULAR 24548 CA=1/8~T0=301=0
AJALRAS aY51-Clat RESISTUR=FAC A.K 2T .125W F TUBULAR 24546 Ch~1/8-T0-A20}-G
CalAInae CH57-0415 2 RAESISTUR=FXD 162K LT 1258 F TUBULAR. 26848 Ch=l/8-T0=392)~F
ALAIRAT CI51-07es RESISTCR=FXO 51s0k 1% .25 F JUBULAR FLEEYS C5=174=T0~5112~F
ATALRAY Qr8Y-C932 1 RESESTLR=FXD 2.2% 2% 125 F TULBULAR 24540 C4=1/8-T0=-2201~6
LIAIR &S 6151-cai8 1 PESISTCH=-FAI) F405K LE 123w F TUSLLAR 30903 NFACL/B-T0-009)-F
AlAIRSY0 €Hli=1240 RESISTUR=FXD L OkM 5% 5W Pw TUBULAR 38289 243E1R0%
FIRIRSL! C157~-0427 RESTSTCR=FAL 1<5K 13 o12%W F TUBULAR FLLITY CA=L/R~TO~150L-F
TALRIREZ C158)-02£3 2 RESISTCR=FXD 2k 1% o22%% F TUBULAR Th54A C4=)1R=T0=2001~-F
ALBIRSS #lCC-L772 RESISTOR, WAR, THMR, 500 1JPK 51 Wh <8480 Zhoo=17712
NILED CIR2=-0434 RESISTCR-FXE 1.65K 1€ «125% F TUBLLAR , 24540 C4=1/8-T0-2851~F
ALAIKSS CI5T=Cas5H CRESISFCR=-FXD B2 QMM 2% o12%W F TURULAR 265488 CA-§70-T0-2200-6
ALALF 5S¢ Ctda=2241 HESISTCR-FXD 270 LO% 254 CL TUHLLAR oLzl CRZ241
ALAIRST £13)1=-uU%930 RESIIFUR=FXE Lotk 27 o325 F JUBULAR 25540 CA=178-TU-1001~G
ALBLRSE 0151-C872 1 KESISTCh=FXL DJOOK 2 12%W F TUdULAR 24545 CA~-L78~+T0=1002-0
. AIAIRSS £151-070d RESISTCR=FXD ATwlKk 1X o290 F TUHULAK FLLL L] LS=1/4=T0-4T4%2~F
Al2iked cI151=-C7e% RESISYLR=FXDL SlalK LE .23 F TURULAR 24548 G8-1/4=TO-5L12-F
Alhtnol CI57-09%% 1 RESISTUR=FXD ZIK 2% 1254 F TUBULAR 24548 CA=1/0=T0~2202-G
ALALRE2 Y LY R ITY RESESFCR=-FXD 100K 1T -12% F TLBULAK 24548 CA=1/4-T0=3003~F
ALAIRS S sall-1ete RESESTCh=FXD £of M4 3K 2w P TUHLLAR 115082 AwHl~HRB=)
AJALRGS 0r51-C311 1 RESESTUR=FAD 5s33% 1T LL12%0 F TUdLLAR 24540 CA+L/U-T0=13)1=F
SLANRES CIeT=Ca27 RESESTCR=FAL Lo3K 1€ o 025W F TUHULLR 24340 Ca-1/8=-T0~-15%01~F
ALERED . 210C-1723 1  RESISTOA VAR, TRMR, 1K OHM b Wi 28480 2100-171)
Aldlne} €150 RESESTLA=FXL A7.5K 1% 250 F TUHULAR 24548 C3=L/8=T0+4752+F
ATALIPL 1d¢1=82Ce b CCNSECTURS L=CCNT 3KT O4 DYAFWRT TEE $829 SKY=-400
GlALTP2 1e5)=0iUn COMMECTGREL=CENT SKT 204 DIALWPT TFE ve29l SRT=AN0
ALALTPI ba21=-020s COMMELTCREL~CENT SKT 08 DIALWET TFE $8249) SKT=400
ALALTP A [PITCIFLTY CUAMECTCHEL=COAT SKT .Oa DIRsweT TFF 58291 SRT=401
ALALTPS L25k+02¢8 COARECYCREL=CONT SXT .04 DIajwrl TFE 58291 SKT-A00
ALALVI 1821-0002 [ TCELINETRANS ISTOR ARRAY n2138 CAINAS
AlAtu2 ledl-cCC2 ICSLIMPTRARSISTOR ARRAY 02735 CANNAS
ALALUS ledl-0002 FCELENETRANS ISIOR ARRAY QLTS CAMIAS
AJALTUA LEZL=-CLC2 JCSLAMpPRANSISTOR AlkaY N213s TAINLS
ALALUS L821=-00C2 ICELENSTRANMSISTOR ARRAY [FR L] CANNAS
JATALVR L 15Qd=0045 4 GICUEGE ZENERE .19V VI 24N MAX VD 848} 19020049
AMALVRZ A50E-12l0 1 DIOGE; ZENERE 9Y VI »5W MAX PD 12954 THY30A
ALALYRI L5C2=004% SICCEF IENERE &.09V VIL <4 MAX PD 24489 19921049
AYALYRS 1902-0049 DICOES IENERE 6,09V VZ[ o4W MAX PD 29410 1902-0049
ALALVAS 1%02=-3222 b DICOEE LEMERE 1T.4% VIT o4k MAX PD Q4713 SI 10939-25L
AlALVie 1504-0045 OICGEE LENERE L.V VI3 oAW MAX PD 264E0 1992-n049%
AlALVRT 1502-32¢ 3 BICCER ZEMERE 14TV VIE AW MAX PD Q4T3 52 10939~-230
ALALXFL HAc-02a% 13 FUSEFCLDERE CLEP TYPE 28480 2110-)24%
ALALXUE 120C+90T08 5 SCCKET, ELEC, IC LA-CONT DIP S5LOR TERM $L58 JLA~AGAD-3R
ALALXU2 1200-0708 SCCKETy ELEC, IC LA-CONT OI® SLOW TEAR 9:506 IL4=AGID=2R
AlAlxyl 1200-0748 SCOCKET, ELEC,y JC 14-CONT DIP SLDR TERM 51508 IA-AG50=3R
CALARXUA 120C~0748 SOCKETy ELEC, IC LA-CONT OlP SLOR FERM 51506 JA~AG5D~3R
ALALXUS 126C-0288 SCCKET, ELECy IC L4~ ONT DIP SLOR TERM 51506 3A-AGID=3R
ALA2 . CO183-EL5LS 1 ALY A3SYTLEm WCLTAGE RECTLFLER 28A 80 00183-8651)
ALAZCA) LSCL=3045 8 DILOES PWR RECTE 10JY MAX VRN 75CNA 28480 19010045
AlACAZ L19C1-004% DICOES PWB RECYE 10OV RAX'VAM 750MA 28489 1901-194%
AlAiCRY 1501-0045 DEICOEE PWE RECTE J0OV MAX VRM F5QMA 208440 1901-0045
ALAZCRS 196L-0045 UDLECDEL PR RECTE 100V MAX VeM T5QMA 28320 1921-145
- .
See introduction to this section for ordering infornmation )
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Model 183A/B Replacecble Parts
' Tahle 6-2. Replaceable Parts (Cont'd)
: Mir
Reference 1up p;yt Number| Qty Description Mir Part Number
Designation Code
EYAJLFE S L3CL~dudE B BICOLE ¥WR RECTE AV MAX VHM T53MR 4113 s”13%8-9
AEAICRE LsCi=CCde QICKER Fw® HECTE 400V MAX Vhd T5JMA D473 SRLIAK-S
ALAZERY 15C1=-0ude LILDEL Pk RECTH 400V MAX VAX THANA N4713 LR)33R=-5
. ALAJCRY T 15CI-0ule DECEEL PwR RECTE AJIV MAE VWM T30HA NATLS 5R1354-2
MLALCES LSaL=-udsd BICCEy Fwk RECTE 10OV MAX ¥RA P80OME LYY L3 L=0A%
AlazcHig L50L=GCU4Y CICDER PR RELTE LINV PAR AeH T3IHA 2R4ED LOIL=2745
ALA2CALL 14G1=00a DILDEE Fwh FELTS LOUV MAK VYRM 7EOMA P4 LY L3L=04%
ChlAICANe 1501=Udsb PICNEL PWh RECTE LJOV BAR Ve T5IMA Ry LY.L ) 1921=-014%
ALBZCRLY ISTIRNLYE ] 4 HICUEL PwR RECTE 34Y MAK VEM 1.4 LY K SR1BAL=8
ALA2CR LA LSCE~041% CICCEE Pwd RELFE 5a¥ PAX VEM 1.58 0ATL) SHlBan-RH
AlAiCRLE F50i=041h DIODLEE Pwh SECTE S0Y MEX VRM J.ZA N&T13 SRIPRL-B
ALl L5C =048 PRCOFS Pwl RECTE 50V MAX Vil .54 0713 SRLA4L~H
MAKELY 15C =041y - BICDET Fug RLCTE 50V MAX VEM L34 14T13 SREBAL~A
ALRZCR R TASCI=CALY UIChEE FmR RECTE SOV MAX YRM .52 TO)ATL3 SH1BAL-B
.Ilt"llnl'i L3 )=0%LD LLIGCEER PwR RECTE 53V MAX ViR 1.5A d47L3 SR1b446«8
ARACH LG L50L=0%LY LECCES FwP RECTE %0V MAX VhN 1.3A naTEd SRLAAL=R
AlaitR&L Iscl-0Cee DICGES Fwd KECTE 4GV MAX VRY TSQWMA 4T3 SR1350-9
FALFILTH] LsCE=LC2E DICUEE Pwhk RECTE 400V MAR VeW JEQMA OaTLd SRLISH-"
AlasChes S L90i-00zk- CICBEL Pwé RECT} ADGY MAR YR T59MA O4T13 5R135d-9
AbAdlinds 15C=Uidt NLCCED Fwd RECTS 40UV MAX WRm J50M2 N4T13 SRL3E-D
AlAZFL 411 C~00C4 FUSER =2%A 239V LI AGC~1/4
AlAZAlL CeEl-bbi) f] KESISTLR=FXD bbn LOF 5% EC TUBULAF anr ER&an3L
BRaR2 CeRI=bpll RESTSTLE=FXE &8 TOT % €O TUPULAR gLzt ERaBIL
ALlA2N) , CobA=8241 2 RESISTLR=FXC 8227 JOT o2%W CC TUHLLAR o caaz2.
AlR2F S T cthé-d221 RESISTCR=FXC Bedn 10% o2%% CC TUBULAR oLL2k CRa22L
IT L] LedT=onal - RESTSTCR=FXD # &0 10T .5k G TUEULAR ol ER&ASL
AlAdHE Clel=-Cuad 1 RESISTER=FX0O 4D YhM 5% [w MO TUBLLEP 24548 FPI2=)L=FOU-b2L=)
ALAZve L 15Q04=31v) ) ] BICCEE ZENERE. L3«dV VI oW MAX PD DAL} SF 10939=210
[JU X CCLEX-E55UL ! H BLEmEE £55Y P 2BA80 DolLA3-h950L
| , : ALTE ‘ \ ‘ ;
' ! ’ THE mCILRy CYRCURT BRARL, HEAT SIAK,
PAN BLALE MNE BRACKET ARKE AMVAILEBLE
CALY 33 A CCMPLETE UNET AS ALA3S
INCIVICUAL CIACULY BOARE PARYS ARE
AVALLAELE RS 4 T'.il'EC HELUM »
Ala2Ch crec-015s & CAPACLTLR=FXCE 2., 2UF#=20R% J4UvVOC TA %S428% 1500223%002:042
AlA2inl 15C1=uQ40 Ly ] DLCDES SWITCHENGS 30V MAX VRY 50MA 28480 1901 =-0040
. FRTRICY 1301=C040 BICDEE SWITCRINGE VOV MAX WHM 30HA 2BARY L1 -00470
ALAIAD LSCL=COAL ENCLES SWITCHINGE 39V mAx VRN SQmA 284470 19931 ~0040
ALAJCRA ES01-1uCH0 BECEES SWHITCRINGE 3O¥ MAX VRHM SnMA 28480 1991 -0n40
ALAICRY 1SC1-COAG ] CECCEE PwR HECTE DOV WAX YRR 730MR 28480 L9GL~0049
AlAICRD ASCL=0GAC BECUES SWEITCHINGE 3OV MAX VYRR 5MA 28580 1931-1140
ALAYRY 19C1=-0Ja0 CECLES Sy ETCHINGE 30V MAX YHM 50MA FALY 1] 1301-7740
AlALQL LeS2-CddC ] TRANSISEDR PHP ST CHIP PO=A0MN 28480 1853=0:320
ALANQE 165 5-0020 TARNSISATCR PNP 51 CILP PLwi00MS 20400 1853-0020
A1AI) 1E82=CueC TRANSLSTGR PAF 51 THIF ~ PLe3C0nw 28480 1853-0020
AlaA LEE2=( )y TRARSISTLR PAP 51 CHIP PLs J0CHu 28480 LB53-0020
ALB3LS LeSa-0071 1 TRANSLISTICR WPN 51 PDw 30CAN FRe2QoMRL 28480 1A%4-0071
AlALGE 1853-C620 THANSTISTOR PRP SE CrIP PC=ICOAA 4L YA%3-020
AIAMKL Qee =023 1 © MESESTUR=FXD 3.3 QM 58 o25W CC TUBULAP [TY P40 CRIIGS
AlAR2 ! Ceni=3211L 3 RESISTLR=#XT 330 DMM 10T L2%W CC [ 3 ¥4 ) toisil
AlAZE) Cedd=3341 RESISTUR=FXD 332 UhN 10T 288 CC [+ 14 9 cast
ALhsEd CeIE=T20% 2 RESIMTCR=FXD £+ 050 2% 054 F TUBULAR 24548 Ci=1/8=T0-bL9)~G
AfAMSE ) (L5E=-Td5% HESESTCR=FXD Bul9% 20 LO%w F JURULAR 4544 CA=-1/78=TU-b1721-6
RIANRE oeveE 123% 1 CRESISPCE=FXD o330 284 .05 F TUBULAR 24540 L3=L78-+10=133L=0
. i .
ALAZVRE 19022244 Il DICULE ZENERS S5.1TV VIE <4k MAX PD 047L 52 10939-5%
. ae NCF ASSICREC . -
Al CCLES~Er30L [} BCARL MSSYEEMITTER FOLLUWEK 28480 0LaY-ha502
AL clal-Jieh L CAFACLITCR=FXL OLUF#HU-2UT 307wVDC 28430 0160~-3505
AlC2 c1aL~-0155% . CAPACENCR-FXUE 2,20F +=20% 20VUC TA 56209 L30D225X0020A2
A3 Clegc-3abs CHPACITLR-FXL OMUFs80~-203 SQ0wVUC 18AB0 0180=-3545%
-RICH NiBC-215% CAFACETCA-FXLS 2. JUF+~20% J0Y0C TA L6289 150022%X0020a2
AARY 19C1=-u04u 'RECDES SwITCHINGE J0¥ MAX VAA B0MA w8480 LY0L~0040 :
FRIF 15CL=-CCAC CUCOEE SwITCHINGE 30V MAX VAM SOMA 28480 1921 =047
[ ¥4 1991~Ccuad DLCOEER SwITCHEINGE 3OV MAX VAN 50MA 284080 190k ~0040 .
AR LS0)=-GUAG | DECUER SWITCHINGE 3OV MAX VRM 30MA 20480 - 190L-Q0AN
AJCRS 1901~0040 CICUEE SWITCHING! 30V MAX VRM 3OMA 28489 - 1901+00%»
AL 1e%3=CCln b TRANSISTCR FNP 31 CHIP POw3LoMw 28489 1855 003s
ANZ LE83-0e - TRANSESTCH PNP S1 CHIP  PD=)LCHW 26480 1853~3010
A3 1853-0045 1 TRANSESTLR PNP ST CHIP . PLe 30N . 28480 1853-0049
il Ceda-22:it 9 NESISTCH-FXD 2420 K0T 23w CL TUBLLAR o1zl chazi
B¢ CeBa-22dl - . "RESESTCH-FAR 2.2k 10t .2%W CC TUSULAR oLz cB222t
a3k} CeE6-2221 : RESISTCP-FXD 2:2% MUK .25 €C TUBLLAR ITE t82e2t
AR 4 L Cada=33tL ) RESISTUR=-FA0 3.5K LT 423¢ €C TUBLLAR o011t 431 P38

i aae -

See introduction to this section for ordering hnformation
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Replaceable Parts Model 183A/B
Table 6-2. Replaceable Parts (Cont'd)
b
. Mfr

Reference {Lp pary Number| Qty Description Code | Mifr Part Number
Designation ode

© MRS Cend-2221 RESTSTUR=FNE 2.dn JO3 a25w L0 TUsLL AR il [L PP
AIRE ce8s-22421 HESISTUR=FAD 2.2 102 +2%s (i TURLLAK oLzt [LFF 311
AT Q4EA-222) RESISTCH=FXD 2e25 UL .203W CC TUBLLAS olLdl tu2z2}
AR A CaE4~3921 RESESTLR=FXE Da%% 10T o2%w CC TURLLAR Uil [LITFIT
ALRS arBi-Cecs 1 RESISTCH-FAL 200 U4 kX 5w F TUILLIA Jowby PEIC-1/2-TU=201=F
A3RL0 CI51-0445 3 CRESISTLE-FRL 200 1T o12%e F TUPLLAK 28541 Ch=)fB=T0=2002~F
Al ayst-L23E 1 HESISTUR=FAD 1.5K 1% w20m F TUBULAK PLLTT £5=1/4=70=1501-F
AJRL2 CT31-0a2] BESASTER-FXL 1a5n 11 125 b (UIULAR Lh5hb fa=b/3=TO=1%01=F
ARL3 4350002 L] RESISICK-FXD £+8 URM 10T o5« CL TUEULe# ollel [RLLTTY
AR LA (L55-00C2 RESISTOS=FXD &40 LU 103 o2n €0 TURLLAY Jou T
MRS Caka-AT2L 10 RESESTCR=FXE #47a 10K o 23w CC TUALLER ort2t L4721
As calpd-s6527 1 BOARD ASSY. CALIBRATOR (LESS AL ZNARE, ONEAd=-oe%27
AdC) Glag=3452 3 CAPACITLF=FAL WJ2UF#=2)2 40)mviil 2484 H0=1852
AALD. clag-011e 7 CAPACATLR-FXCE LoBUFs~10% 35%OC TA 5h284 1500639 X763542
A4CH C140-015C 1 CAPALITCR-FXL 35PF#=51 3qumvil 121 82 PRLSENGUIMIDRYICE
ANCA CLBC-0155 CAPACETCh=FALT 2eduF e=20% <IVOC TA Sagd% 1500225 X002042
ASCS Qa18c-01%% CAPACITCR=FXECE 2.2ub#=208 ZUVLE Ta H285 150N225X0020A2

i AACE C18C-0L1E CAPALITUA-FXLE &,BUFs=10K JEVOL TA 56205 1530FB5 X530 3502
LT 0160=3452 CAPACITCR=FXC »UQUF =203 LOUWVDC 25n B0 Ulbn-34%2
AdCE tCLEC=2257 1 CAPACITLA=FXE 10PF#-51. 50UWYLC 274 R0 QLa0=2257
AdCS 0lec-2130 1 CAPALITCR=FXL GLSPFo~}Ek LOCWVDC 2e4L0 Gloy=2130
ARCLO clac-olls CAPACITLR=FXLE &, BUFe=101 35¥DC TA Sn2ay [RULTTEY LLIL LS
AACEL GRaC=1454 L CAPACITLR=-FUD +ATUF#~52 20CWYil 24880 OLEQ=34%4
ANCL2 CiaC-0Lle CHPALITGR=FUCE OsBUF+~LUY 35V0C TR 50289 1500685 K905 502
AL TISTIY CCAPACRTCH=FRCE AWBUF+-LUr 34VDL TA 5626% 180N4ASKGAIBAL

S AACLe, C§. OlRC-)452 CARACITUR=FXC WUJUF#=20T LOUWVOL 2Ba80 OlBg-3a52
A4ALLS ! Qlac~dlle CAPACITCR=FRCE H.8UF#=10x 25vLL TA 56285 1500883050 4552
AL 1L CLRC-011¢E CHPACITUR-FRCE 6a8uF#=b0t 35VGC TA L8265 . L5OUSNS XSO 5K R
AdC)? olsc-0L18% CAFACITLR=FXLE Z»2UF#=207 (U¥UC TA L2289 E5GD225X002042

. RACLE oLeg-dabs CAPACITCR-FXL SO UFsHU-20E E00WYWIC 20480 MIYTRITY S
AAC LS 0124-0407 1 CAPACITOR,\ AR, TRMR, PSTN )7 -3PF . 1298 546=01Lh
AAC20 Clel-dond CAFACLTCU-FXE LOIUFea2=2% 3JdwyIC 28440 nl&)~3405
AACEL clec=0230 7 CAPACLTCR-FX(s Juse=20C 50VDC TA=SuL 1D 56483, 1500 QSNOBB0AL
AACR & 1961-0040 GICGEE SHLITCRINGE JOv Max WRF SuMa 28480 1501-JUsd
AACRS 13¢1~004C CILCE: SWETCHINGS 3OV WAy Vas Brua 24439 L9 =142

. AACRO 1501=004C DICUEE SWITCHINGE 30V Max WaM 5)4A 2dasn 1991 =334

. ALY SLAC-Glat 1 ECILy Fluy MPCLEEL Kb LHUKEy TaUR )OT rgs2u LALLM
LET TS 1854-001% 1 TRAMSISTOR WPh $1  PCalsOMm FTaS500MHE 26450 1854 -N01%

© AAQ2 j034-C0LS TRANSISTCR MPN §1  Po=todMd Flesdaoend 20480 1854-1919
A4C)H 134-0019 TRANSISICR NPA 51 Pum J6dMe FI=S0MHL 26480 1854=0019

- AAQH 1154~-0C1% TRARSISTGH PN §1  PD= 200Mw FTsB00MHZ 21430 18340017
ANGS 1854-0CL% TEANSISTLR NPh ST PLe3d60Mw FT=bU0aHL FLTIL 1854-0019%
AAGo 1E54-L0)5 THARSESTEA NPA S1 PUm JedMw FTe 5004 28480 18340017

. RAQT 1e23-0C00e 3 TRAASISTOA PNP 51 CHEP  PLe3llNw 24480 1853=04p%
Aace LE34-C2iS 1w TRANSESTCA NPN 51 PLs3iOMw FlelacMuil o0s7)s $P% 36l
AAQS 1B53=00%8 TRAKSISTLA FNP 51 CHEP  PLw3LOMe 28480 18%)-004b
AdG 1o 1852-0240 3 THIASfTUR PNP S KPP PLelk 23480 LES J=02eD
AdR L C1571-Ca4a H RES1STOR=FXD L3 DRP )% LL2%m F TUBULAR 2A%4n Ch=1/8~T0~L3n0-F
AR 2 g133-c33? 1 RESISTLR=FXC 422 CH® kK 25w F TUBULAR FLYL T C5=1/9~10-432r-F
AR Y COSE-~43C5 2 GESISTUR=FXAD SLL Uke IC o%n ¢ TUBLLAK 519 WETCL/2=19~BL14~F
AbR A, CeSE~4309 RESISTGR-FXD 511 DAY At 5% F TusUtak 1510 NETCL/2=T9=51)5~F
CAARS €I151=-C122, 1 KESISTUR=FXD 232 LFM 1T 25« F TUBULAR PLLTYY CS-L/n=TU= 332K =F
AR E €151-0401 9 AESISTLR=-FAC 100 CHY 1T o149 F TULLLAR FIET1A CA=)/d=T0=101=F
ASRY CL5i=3425 1 MESISTOGR=-FXD LS+6 GHA BE 125m F Q)ERA BRES 8] /R=T)=14Rb =F
AR £151-073¢C 1 AESLSTCR=-FAD 750 URA BX o250 F TUBULAY 2548 CB=1/4=TU-T51-F
AdRS CI5¥-C025 F4 RESISTCR=FAD 475 UkM 1T o200 F TUBULAF FLS TN £3-1/8-T0-ATRF
Ak LG C151+Cae RESTSECE-FAC L0 GbM IR oB2%e F TUdULAR FCLTT L&~178-TO=LOF0=F
AdR 1 CosE-592% F4 RESJSTLR-FXD 12 DF® 1T &% F TUBLLAR Lsrot MES2CL/A=T5 =L 20~F
AMRD2 L157=-0247 2 RESISTULR=FXAC 750 GhM bT 2% F TUBULAR [LETY; MEBICL 4T} =T L
AdK 13 CESE-5RBs . 2 AESISTOR~FAL 8810 1M 2%« F FCBULAR 157l NESLICLIH=FD=6RLL=F
ASR LA #100-0, *% . © RESISYCR, VAW, TEMA, IAGHR 5T ki 2AM00 21a0-0T55
AMRLS PESE-7520 2 RESISTOR=FXC I47 UM 1€ <125m F TUBLLAK 30993 P ACLIA-T=LATh-F
AARLE £100~142) 2 RESTSTCRy VAR, Tark, 50 Uh¥ 50 We FLLYT] 2100-14¢3
AdRLT ! CE5E~3528 FESISTLR=-FXE 322 QM IT adfw F TUEULAR 15701 VES2CL/A=Ta=iblN=F
AdRLE C757-0247 RESISTUR=FXU 750 M LIt .25 & TUKLLAS LT MEB2CL/A-Ty=T5)=F
AR LS Cese-5084 RESESTCR=FAD 6.80n b8 .25« F TUBULAR 19101 NFS2CL/A~TY-alL)-F
AAR2C . 210G=0755 RESISTOR, VAR, TRIMR, 1K OHM 5% WW 29430 2130-075%
AAREY 2100~1423 RESLSTUR). VAR, TRMKy 50 UFF 5% ww 28480 2100-1423
AdRg2 Ce9E-T328 RESESTLR=-FXE 147 ChM 1T o12% F TUELLAR 1093 PRACL/B=TF=LATR-F
AdR23 . Q1510385 . 3 RESISTLR=FX0 J2.1 (THM 1T .MebW F 0533 MFALL/B=TL=220L=F
AR 24 Cesi=2432 2 AESESTCR=FAD 2¢+) UhM IZ o22%w F DITLT PHESS~)L/H-TO-2601=F
M ; .

TAAR2S B151-CALL 1 RESISTCR=FED 222 Usn T o12%s F TUBULAK 24945 CA-1/8-TO~3320~F
AR 2E cIST-Cats H RESISTCR=-FRU 2142 ONM 1T S323W F 1 2h5AB CA=L/B~TQ=3302=f
AMR2T C231-0383 RESISTLR-FXL 23.2 Db L1 o 02% F PILITY CA=1/8=TO=3 3K} =F

Woasmrze c131-0802 ] CRESISTUR=FXL 162 Grt 1% %k F TudlLaR BIT FEFC=L22=TO=1B26=F
LY 1] CCESI=CLYY 2 AESISTCR=-FXO Eodlx L1X 12%% F TUBLLAR FZS113 Ch=t/d=Ti=L 2L 3=F
[

b
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Model 183A/B Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)
fr
Reference |ip part Number| Qty Description M Mér Part Number
Designation Code
A5 30 CILI=une L wESIET ooFRL Lok 3T 528w F TLBULAK 24548 t4=1/6=T0~)301-F
A4k 21 Cisl-usls 3 RESEST k=FKD 475 Crd JU 1259 F FUBLILAN 24568 CA=1/A=TQ-4T5R-F
AAn 32 il0c-aesE i RESIETLR, VAR TERR, 300 UHM 5T ki 2bARD 2100-0R9R
MéR2E CENL=dREE 1 RESE ILE=FXT &, 38 3 Pl TUBULAK 9les? hSZH3=LL~A301-3
A4p 2% «10C-CBSE RESESTCR, WAR, TRWA, 500 QUMM 5T Wh 2040 2100-0856
FLLEL Ci5i=dall H WESESTER=FXL B25 LRN 11 21Z2%e F FURULAM 20548 Ca-L/N=TO=8250=F
Ad 3t C75)-caLl i WESISTCR=FAD 562 Ghm 1T Lk23m F JUBULAR 4546 Ch-178-T0=%02P =F
ASF 2T CESE~ 3420 1 HESISTUM=FEL LT6 UM 1T o123k F TURLLAR 16259 Ca=)/8=-F0=1THR=F
AbR 38 GI51-0352 2 AESISTUR=FXD 75 DW4 LY J125w F TUMLLAR 14546 €4~} /2-10~T5R0-F
MRS €151-020% 3 WESISTCR=FXD L50 LpM 1T R12%W F TURULAR L Ca=1/8-TO=151~F
Aanag cedemnele 1 FESISTCE=FAC 50 Chy . bE oF2% F FURULAK 19701 MFACL/B=T2=50R0-1
S4Ral Lese=34de RESESTCK=FND 26,1 GhA X L 123w F T PVESS =] d=TO=2AH) -F
PAAAY CL5e=-1545 Z MESESTLR-FXD thel) DKM 25 4125w F uyal MFALL/D-TF=8IRLL-T
Adp42 CLst=75.04! 1 FESISTLA=FAC 24Fs% UMM 423K 2125w F 30543 HFACL/B~T5=2ATR5-L
AdRAs CE5E-7523 RESESTLR=FRE 6LuIL UKH o 22T olidk F Juss) PFACL/B-T9=bLRLE-C
LILE} Cibl=-cO7C ) MESISTUR=FXL Be2n 5% 1w MO TUBULAR 25540 FPS2=1=T00-2201=)
B4R &L teB1-3311 1 RESISTh~FXL 320 LM L0Z 5w CC TUBLLAR a2 FAYINL
ASpAT <0017 d FESISTLR) VAR, TRMA, 20KUMM 5T e 20480 21001777
MRSE CrEY-2210 1 RESISTLR=FAT JZ0 LMW 103 o2 CC TUHULAR ol gBe21l
MRS Q=111 X RESESTLR, VAR) ThMip SKUMM 33 M 28480 2100-171%
AARE . Ce5k~3158 2 FESISTUR=FXC 2telk LY o k25w F TUBLLAR 18240 C4=)/8-T0=2612-F
Bhkt. 2109-1117 FESIBTCk, ¥Rty TAMR, ZUMJWV 5% Wi 28410 2100-1717
ITIET tase=slns RESISTUR=FAL 26418 L3 0254 F TUBLLAR 16559 CA=1/8-T0-2612-F
ASAE S C133+0260 5 KESESELF-FEE In LY J025W F TUBLLAR 24540 Ch=178-T0-1001=F
BAR 14 w2517 1 REVAK Wh B0 CFM 20T 1/ 0w 26480 21004947
AkutS JNLT RS5TGALE
hinte ACT MSSEGMEC
ARRET o MYTELETE 4 RESISELR=PRU L3k 308 o2%m €L TUALLBR orzt €ro3l
JapsE KT S EGAEL
bk ts CEEa-1CH) 2 SESISTER=FXD LOUA LUL o254 CC Yunllas etr2y CHLOs)
TYYTY Qeb4-lQiL HESESTCR=FAC 16k ENY o 2%w €L TuAULAR o112 CR1031
AGREL 21LC=05b0 1 RESTSTLE, VAH) TAMR, 30usONM 10L C LOEL 12PR300K
AARE2 CtAl-lo2k HESISTOR=FAC 1K 10K o590 CC TynuLak ari2d 181021
AASL Iel-127¢ | swlithk ZE4100 slok-1270
LEGEQUERLY ANC AMPLLTUDED
Aayd CChed-2150) i SWTCRERLARF [ACLE 26480 0oLy -2110)
ALl ECet-Casl 1 CLACULTEhYERIE 20440 5060-0+91
AVhl 150: =300 ¢ DICGES ZEMEKE 3a6dV VIE o4k MAX PO 04713 S )Dis9-110
AAVRY 19033 32 X LIQJER ZENEFY LIV VIE «An MAX PO a5713 S2 1)a3y-19%
ASVR} 155e-30Ch UACGES ZEMERG 5.62V VIE oAk MAX PU 04713 $113939-11)
ARVRA NOT ASSIGNED
4 CCley-nLloe HIGH VILTAGE RECTIFIER L6480 CukBs-B) LR
 ASCAL 150 b= 1341 ¢ RINCELSE 793} PIV 50MA 20400 1901-0341
AICR2 ‘ 15010342 CICUESS) . JO0O PV 50M2 28450 1901-0141
AST) NeSsPa TRANSFORMER .
ATAL terds-eatdy 1 BCARD ASSYERICH YOLTAGE RECTIFIin 28480 00LEI-bB304
15a1¢1 Chec-3eL7 6 CAPACITUF =FNC 094 TuF =238 4100wVEC 20480 0180-3d07
VFCLARTZEL PIGHT)
k8RS [ATITXI L 6 CAPACLTCF=FXC 004 Tufe=JuX &QuANVLC 28410 0160-338
, (PELAREZED LEFT)
ASALCY chac=3007 CHPACKTLR=FXC 004 7UF»-20% 4U0CWYVEL 24400 01601007
tPGLAP L EEE RIEFT)
ASaLCH thez-ycce CAFACITLR-FRE 4008 PUF =208 400CWYEL 21450 0169-3008
tFCLARYZEL LEFT) '
ATALCS 0160 307 CAPACITOR - £XDY, DOATUF 120 4000WVDEC mBANG 0150} 300/
AtAice Utac-30CE CAPACITCR-FX3 LOO4TUF #=20% ANCLRVEL 244B0 0ln0=1008
' (PCLAMLZER LEFTN
ABAICR) NOT ASSIGNED
ASAICRY ‘ NOT ASSIGNED
A5ALRL CLET-LCEL 1 RESLSTCR=FAL 10 CPM ECK 5w CC TUBULAR uk12g EBIOUL
AIALRZ cesl-1bsl L RESISTOR=FXD 15K BOT .5 CC JUHBULAR IV ERLS )L
e cched-a1501 ! GUAUFUPLER ASSYEkIGM VULTAGE 24480 9183-6 1001
el eiec-2an2 ] CAFACITER-FXL 2093UF#50=2UT £Ca%VOC 28480 Uleg-2add
atcl CleC=-2801 3 CAPRCITCA=-FXE I90PF#50~201 L50G0WWOC 28480 0L80~2401
Aecl clac-2act CAPACLTIOR=FXD J90"F+50=20¢ L30COWWOL 28840 DE60-240)
Aty Glec~24ct CAFALLTON~FXL 290PF#50-20¢ L30CCWVOC 28480 C160-2401
AR 1880-0ude 4 RECTIFLER, bW, PLY=10000V AT LMA 03508 ARSLAPHEOORABL
AeCH2 168C-0Gl8 RECTEFIES, biy PLYIO000V AT LMA 03508 oRSLAPHIGOHABL
AL(R) "1 laed-qu2e RECYLFEER) iy PLVSICONOV AT LRA n1808 BRSLAPHEBOBABL
Ailra lEEc-Ce2e RECTIFIER, Puy PIy=E00Q0V AT LMa 035q8 SHSLEPHLEDBABL
At IFHEFI147 3 COMAECTCREFEMLLE . 24480 14312407
Iy casl=2241 1 WESESTCR=FUC £Z0k [0% 5m CC TURULAS IS ¥1) EB22AL
AY CCluna-eessd at - WCAND ASSY¥yhLLF VGLTACE RECULATOR 28480 NoLBI-a852%
AL CLRC-COY T 13 CAFAGATLA=FXTE 47UF+=10T MSWEC TA=SULID 58245 L5UDATERT0ISSL
ANz CL3C-0052 b CAPALETCR=FXD JOSUF¢=-20% 400WyDC 28480 n150-1952
IS T CI3¢-Qusr CARACITCR=FAL »Q5UFe~0T 400mVLC 29440 01%0-0052
See Intrnduction, to this seetion for vrdering information
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ReplaceableParts ' Model 183A/B

Table 6-2. Replaceable Parts (Cont'd)

. e Mir
Reference |ip part Number| Qty Description Code | Mir Part Number
Designation ode
ATCH ' Clic-u0%2 CAPACITLR=FET OuFe=20% 4CORVLC FLEY. LY t150-005¢
ATCE ! CleC=2403 1 CAPACITUR=FAL »0015UF #~208 S0CENVIK 2A%EL Blnu2403
AJCe cléc=-36CT C CAFRCHITCR=FAL «0OATUY #=204 ALCCwVCL 254R nisg- gl
CGFCLARLIEL PICHT)
ATCH o CEL-3008 CAFACITLR=-FAL L004Tuk =20k AULCWYIC PLLY.I] [T ERLEE]
: ' CELLAMEZLL LEFT)
AICS clec-docy CAPACITCh=FAL 004 fuFo=200 RJOCWVEL | PELY:T] LI LRI RN
fFCLARTIEC RLICHT)
ATCH CltC~30C0 CAPRCETON=FXL JO0ATUF b= 0T AQuERYIC PLEY DY nion- a8
LPCLARLLFE LEFT)
ATLLO CLiC-0052 CAPACETER=INC LUSUF =201 ADNRYLE PLLY-I Blhu=1132 .
alc1l CleC=-0a52 CAEACEErH=-FXY 0%UFs=10T A0UWVLL dO4EY ubBi«dnse
ATCE2 (4 LTIV T 1l CAPACETUR-FXES %oTuFs=l02 33%GC TA bLFL L] IULNEYLY CIFELLP
ATC1) CLiC-00%2 CAFALLTICR=FAC »O5UF#-203 ALOwVWUL « A l0 LT ESHLES
ATC1A FITISD YA CAFALIFCR=FNDE 4nTUFe~1Qe 359W0C TA LLFY:] IRTIDES LA EREL TIPS
ATCYS CLet~ 3007 GAPALITUE=FNL L004TUR#=28 ACOCWYNL PAIEY N FIETUEIN T
IPLLAREZED RIGKFT)
MCS clec-3cce CAPACLTLR=FXC JUO&TUF #=2Us ADOCRVLE FLLTD] HLE™- 408
CFCLARLZEL LEFY)
ATCRL 15C1-0C4e UILJEE PRk RECT 00V MAY W4M F50MA uaTil LY RELEL]
MICR2 ESCL-CLAg DICOTE SwITCHINCE 3OV Man WK 3343 FELY N 195)1~0)4%)
AJCES . 1901-L040 CECULE SWITCHINGE 3OV RMAX WHM 594A Fb4n’ 199k = Y342
ATCHA 131451447 1 CICCER ShATCHIAGE L2)Y MAX WHK S50)MA 24408 [ 2188 YT
AJCRS MCT AESIGNKD
AJCRE ’ 15019452 Fs JICEES hy RECTE JKV MAL Wi 2200A 0713 G 20Ebeh
sIF) glig-coze 1 FUDER «BA 290V SLC-ELO AN LAY IW)
ATel 125 3+0034% 3 PRANSTISTCR PAP 5L CKHLP LR LD T E FLLY R thi3=331)4
T AT 14540215 THANSESTCE AN ST PCadbUMw FTe3004AE V4L 565 ¥hll
A0 iers-y057 1 FHANSENFCRE J~FEV A~CPANy D-MCLD 5) FELY-IS Y LLENTTY S
Agn) CRL1-1bF b FESISTUn=FREr 27 CHM B2 2¥ Pw TUSLLAE LELLY Bard=2t1=}
AR CeAT-10LL 2 RESESFUR=FAC 300 Giwt JOK 5w CC TUILLAR ubldl ERLOLL
AIH ) CobA=-2151 3 RESISTUB=FRE 276 EUT o2%a £0C TLIWLAR WhLél [4.F2 AT
ATA 4 Cont-sell ] HESISTL R=FXEC 520 LhY JOF o5w CC FLRLLAR nirdt Ensnll
AT Ceda=4121 AESESTLE=FXL #aTh LOR 45w {0 TUNLLAR MY (4TS 3
AJRE UaA~2T73L RESTSTCR=FRD 2T% 102 294 €€ SLBULAE kel thith
ATRT ceas-2121 1 WESESTiIR=FXE £pTR 10K oc% oG TUBLLAR akk 2L [1FE I
ATRd DoE4=-2101 RESISTOF=Pau 276 10K 2% (S TUBULAE IS T3 LA2TN
ATRS CasE-s0ln F4 RESESTUR=FXC JUM #1-15% 3k o JUNULAR 6 dge DU L= 3=TLi= 1034 =F
AR 10 210C-282C i RESISTOR, VAR, TRMR, 200K OWM 10 © LT L1 100+ tahi)
ATALL CLT5T-08% 1 RESISTEH=FXE SOYK 1a o25e F TUNUL AR Jeud MESICLAA-T =90 3-F
AR 12 Leqe-30T¢E 3 ReSESTUR=FAL F£.29% 52 1m CF PUnULAw T1T04 Rirwl=1auta=2
ATRLE 2108=3810 3 RESISTUR, VAR, TRRE | REGOMW 208 € el 33dyn=]1=105
ATR b4 CagT=-210 1 BESLATOR=FRAL 2ik 198 o5 CC TUBULEK 1Y ¥41 Enzryl
ATLS CI57-0144 L] HESESTLR=FAL 1P b1 o25 F TusuLak crfint Chabta=TO=t004=F
LILY (L1181 RESISTURSPXD 20 #B=LSX jw P TUWLLRK PELET PYELTS =Tl = ey
ATRLT A 1570344 FESESTUR=FAD Lr k7 o2% F Too ULk FILIYY Co-Ls=-T~Lans-r
AIREE oepi-+2221 ; 3 RESIDTUR=FAL Fo20 10K % CL TLHULAR shiel EdZ222)
ATR 1% Ce98-5817 1 AESESYCR=taC 2o2%4 5T L CF TuruLak Tiles BREwl=3}%0=)
ATR 20 Coss~0002 AESISTLR=FAL £o8 UBM LUT o5w CC TLHULAP 1Y ¥33 tuhysl
ATRZL Ces5-0002 weSESTUR=FAD £ob UMM LUt 224 CF TUDULAR ulkal Eradyt
ATn 22 0&9E-3500 1 RESESTOR=FRD 2.45¢ kX %4 CF TUBULAR Siln)? ATV FZREFINY T
AlTPL l1ésl=-02Ce CUMMECTLIEL=CENT AT 0% DILIwRT TFL HL9L LLIALY: I
ATXF} 111C=-G26% FUSFFELSERE CLIP TYPE FILY 1N ZLE ~Nas
AE NCT A5%LGMEE
AS GOLEY-LLBUL F4 RESESTUR ASSYELRT FLAMEMATRION FLIN IS OULAy=4150)
| . LCEASESTS LF KSF PARFS,ASCRE B ARRLL
ALG CCLEs-8L50L RESESTCE ASSYECET FRmMINATION PRI JHAY-615L
(CEASETS CF ASE PASTS ALUCHL & AIORY)
ALl CCLED-B5323 : [} HCRELCAT AL MPPLEFIEn MIOULE ) PLLLD HIBIen52)
(1834 ChLY)
ALINPL (449 2R1 TP HY 1 UPACKET, WERTL. ANPL 2ehA) G1u =0k ¢ b
{1834 TALY)
Allnpl . 3500182 ] INSULATOR: TSTR 26" THK L3AdyL VIs0=01%2
ALinps (0C+0543 [ HCLDLRETSANS 13109 AOF EACH 244530 L000-45%) .
ALIMP & 5CIC+0813 6 CCMFACTRELECIRECAL 5 INHOREZ 20An0 BU2-U%]) '
AMPL MODULE
ALLNPS CI4C~003% ] TEREIMAL PUSHING 8 2Rk B =00 37
AdlrvPe Col8r-24101 2 SUPPCRTIEAC 2EARY U0lA=2ATYL
AllJl (§883-0202 3 TRANSESTCR PNP 31 CHLP PLelw tusio 1Eh3=-Q2)2
ALlQ2 1833-C232 TRAMCESTOR PAP 51 CHIP Pl lw FEL1JY 1853-170 42
AllQ) JIEZA~CALS 3 THALSISTON NOA DI PLaa FTwZQ0MME 24400 16540415
allgs TE54+041% * TRENSISTUS NPM 51 #U=lw FPe2004K2 FLITH 1854 =0417
ALYAL GOLAY-#esEL 2 POARE ASSYEROR JICKTAL AMPL IF[LF R VOLYS-5H511
ALLALCE . Qb2i=04bs [} CAPACITUR, VAR, TRMB, Al .1 -1IPF Yo 147-0108-10%
ALMALC2 C18¢~0230 CAFACITCH=FXCE LUFe=201 SUOVEC TA-SLIEYD - Sn28% L30uLu3A00R0A )
ALIALC) Ql8C+Q230 : . ) CAPACLEICF=FXCL IUFe-20L BOYLC TA=SOLID LIS (R PINALTES]
ALLALC A olec-368% ) CAPRCITCR=FXL LOLUF#BO=-20T 00wV FLLTT [JLOEEEY
. o i

- See tptroduction to this seetion for ordering information
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Model 183A/B Replaceablei’arts

Table 6-2, Replaceable Pm_'ls {Cont'd)

‘g Mifr
Reference |yp pary Number| Qty Description Mfr Part Number
Designation _ Code
ALLALCS LleC-38e% CARACITCR-FNL, O JUFPEI-270 EVJnvil 2B481 p1C AT 1.T-3]
AllalCe CLec-3e4d CAFMCETNR~FRE, WO IUF4R0-202 %00aVOC 2840 Q3A0=3ta%
AdLANCT o}ec-3ees CAPACITUR=FXE, o) WK +83=208 SO0CUVIC FLLY A uLag=3aa5
ALIAICE [AT1LS 1T ] CAPACETCR=FRC, O LIF4BO=-208 %QIWYDC 284730 0180245
ALLALICS Clag=3ee3 CAPACLTGH=FAL o luF rBO~206 200wVC 24480 Q140~3A05
AlLAC LD Cleo~3ees CAPACITUR=FAL O MUF#80- 0K SU0wVIC 2uhBL Glad=3tnh
AJIALCL) CLLO+3eed . CAPACLTCR=FXL; D IUF#20= 208 SQLwYLL 20460 QI80=340%
AdIALC)2 QLeg-3452 CAPACITCR=FXL, »Q2UF~208 LQUWVIR P LY 1 AL60~-3452
ALIALCLS Chet-dees CAPACITLR=FXL, +GIUF +80-202 EGCwYLL PALY:I ohbh=366%
AJIALC)YS c13>-coly 2 CAPACITUN, YAK, TAMS, PSTh, 7-3PF L4114 533=013=4R
ALIALRCLS ¢liz=cac? CAPACITCE, VAR, TAMR, P31, oT-3PF RSP %35-03)=4R
ALIALCLS Cloc~38u% CAPACITCR=FXD; +0UF#B0=-208 SU0MVUL 2HREF FICG RS ET ]
AbLALCYD fleC-yées CAPACITCH=FRL, JOF*BC~-20L S00WVOL 2B8%R0 ula0~-3b6%
AJIAICLE ¢l7C~-0042 i CAPACLTLA=FXD, o 1UF¥=20% &07MeVDC FLLT:LS L Tn=0022
AJEALCLS £18Q-34e3 CAPACITCR=FXL, 20 kU7 +80- 201 50CWvIL PLEX Y G1h0=3845
ALIALC20 0leC-3eed CAPACETLR=FXD, GJUF#B 0= 200 S00WYOL PLLYT] oleg-168%
AldALC2L 0121-008% 3 CAPALITLR, WAP  TRHRy CEW, 2-HPF Ti85% DVILPRBA
ALIALC22 cleg=2450 i 1 CAFACITGH=FXT B.LPFe=-.2%PF 5u0wvi( FELY 1) alb0-225%0
ALIALC2) CleC=3452 ' CAPMCLTCR=FXL. oQJUF #2010 NIWVLE JHARO 01e0-3A52
ALIALC2A NGT ASSIGAED
ALIAMNC2S ¢i21-010% : ) CAPACLILK, VAR, VEMR, CEd, %-34%F T389% DVILPRIED
aAllAlC20 [ LA{TFET ] CAPACITCR=FXDE JuFe=2UT 50VOCL TA=SOLED Stdey L5GN105X00%0A2
ALlapc2y ' slec-o1ce CAZBCLTCR -FXLE 4. TUFe-108 35VOC TA 36285 15NDATIXADI5N2
ALlALC 28 Glag~-0100 C.PACITCR=FALS Ao TuFe=10¢ 35¥0C TA LY 14G0ATINGDNSN2
ALIALICZY Glac~3452 CAPACITCR=FEL, »02UF#=20% LOUWYIC Ld4HEN 1160=3452
ALLALCO [$LISTT4)) LAFACETCR=FRCE AL TUF+=LQT 25WCC TA 55205 150DATINIQASR2
ALLIALCIL ¢1B¢-0100 CAPACLICR~FRCE A«TUFe-10T 23yl Ta 3A28Y 15404 7309035382
ALLALC IR, QLaC=34bh2 CAPACLICH=FXC, +Q2UF =208 FCOWVEL PLIET ) oken=1432
ALIAICID CL8C-u230 CAPACRILE=FRED FUF4=20% 50VWGC TA=5S0LID bhIRG [STIHUEL DD EYS
ALLIALC IS Clec-023¢ CAPACITOR=FNCE kuFe=2D% B0VPC TA-SULIL LYY b 150DLOSAN0%0AR
ALIALCHS CleL-Jets CAPACTICR=FRL. WOIUF¢BO-2uL SU0RVLL 264069 OLh0~100%
ALIALC 3e Clac-3ieh CAPACLYCR=FXD, «QJUIF#UN-20T E00WVIC 20489 GLbU=366%
ALIALC 3T Cheg~-Yeéd . CAPACITCR=FAC; L JUrea0-20L S0URVLL 2480 npad=36b%
AlIalCdd : CleC=)&es CAPACITCR=FXL, »01UF#20-20% T00WYY FLLY 1% ULs0=-)50"%
ALIALC IS oLeO~-3885 CAFACITUK~FXD, o0 1UF#BO-20% E00mVLE L0400 a160=IL8%
ALLIALCAD CLeC~1aeh CAPACLTICR-FRU; «OLUF 2B Y-20T SOUNVLL 36480 Ula0-3b603
ALIALC AL CCLeC-derd CAPACLICHFXL: oD IUF#BU-297 200wWYOL di4 B0 VI60-560%
AblAICAZ CLeC~IbeS CAPACINEN-FRL; oD IUF*EO-20K 200wVl FLEY: M QL&D =IBBR
ALEALCAS QL8C-02)00 CAFACIFUR=FACE lUFe=20F BS0WRC Ta-SWwlp . SHLES LTI BEY DD LIS
ALIALCAS QLeC-34ed CAPAT ETLR=FXL, oS 1UF p0=20K 200wy.L 2dhel) MR LT
ALIALCAS Chac-deed ' CAPALLTCR=FAC; LOLUF#80=JU% J00uYIC FREYTY S160= Jans
ALJALCAL oleo~Jecy CAPRCITLN=FXL; »BIUF*RY-20F SGOWYOL PLLY 1 QLh0=3LA%
ALLALCAT - Glal~Ja%2 CAPACITCR=FXL; »O2UF*-20t LuduyiC FLLIT N OLB =452
AllalCRL 1901-G0%0 CICOEE SwiTCKINGE IOV PAR vim 50ma 2H5P0 1901 ~0040
ALIALICRZ 1501-0C4L CLCOEE SwiTCRINCE JOV MAN Wiw 3 M3 FE.LY-18 L =004
ABLMIGRA 1501=u04C TLRCDES SnRFCHINGS 30V M yad S)MA PLLY 0 191 =19%%
ALLALLRS 19¢1-LOAC FLUDEE SwiFURINGE 3V MAK VWiM 5 4R PLLT Y] L3 =147
ALIAILY NET ASSIGNEL
ALLALLZ . Sivc=-N179 12 CCLLy FEL, MILTGEL HF Cronf, JJUHW 10Y 2atdt 18722
ALIALLS SLAC-01 7% CCILy FXCp MELCED RE UinFy ddLk LOX FLTL 14242
AlbafLs F14L~01 7% CEILy FXLy MCKEED AF CHONE, 2JUm LOR daddn iR
ALLALLS ShAC-CL TS CCELy FXCyp WCLLEL RF Chukky ZdLh lOZ indde 192222
ANIALL S S1al=0L7Y CCILs FX[Ly MPOLLEE RF CHLRE, JiLp LOE dndlt 154242
AJIALLY S1AC-dL Ty CCUILy FACy MGLLEL RF Chinty 2JUk BOX 26kik [ WLEY
AllalLs L14C-017% CCiLy FXD, MGLEEC RF CHIRE, 24Ur 102 FLP I ksread
. I
sLianss SLAC=0L IS COTL, FAE, PCLCEC AF Chumes 24Uk LU FIS ¥ 132
ALLANL RO SIAC-01 79 CLILy FXE, MULCEL WE Coukk, 220K LOE FLT LS 197222
AT JARLEL S14C=-0115 CCILy FXOn MLLLEL XF CHLKPy 2Jub 10T 2a2lb 1522282
ALIALLDZ $14C-CLT79 CCILy FXCs MOLLEE RF CRLRL, 2200 ROX 2e220 Lsrree
ALIALNP) 12C5=0204 & HEAT CISSIPATGHISERILUREYLTIN LY 1H [FOLEH L
AlLlalmMp2 320%-02Ch ' HEAT CYSSYPATERESEMICCHLUL Bl f PLLY1H L20%=id0s
ALIALMPD 120%~020+ S HEAMT CLOSERATGEESREICUADUC IR Fi:L1:1:4 120%=10204
ALIALMP S J205~0204 HEAT CLSSIPATCRESFMICUNLUCTIR FL1Y.14 1205-0204
ALJALIQL 1882+0034 TRPANSISTOM :PhP 31 CHIP, PLadEnMw PRETI TAG3=003%
ALLlALQR LESI-00J4 TRANSISTCA PAP SI ChiP, PUsIblMe P4IEY ] T Ea%¥-2HA
AdLALQ2 Leta-0Lls TEARSISTCA MPN SE, PuminOHe FYs5000H Ihu U 1854 =301
AYIALQA LE54-00k% TRAMSESTOR KRN 3L, PO-4Gea FTu300%HE 2EAID 1A54=-0019
ALLalgs LEEA=COLS TRAMSISTCH - NPN S,  PLe nobn FTeb30Mnl 2H480 ICEL LRI
ALLAIGS 1E54-CaLS . TEANSISTOR-AFA S, PLv3sGMe FTeS00MH) 2deln LH54=0015
AlLALQT 1254-001% TRANSISTCR:NEN 31, POodtgHw FYaigOMml FIL LI L34 =001
| - N
ALJRLQE 1854~-001L% TRANSISTCRNEN 51, PUsdnuew FIeb0ceni 2heEQ o IRSA-INT
ALLALS Ih%4~-001% CTRANSISTCHINEN SE,  POs 3n0dn FRebQuenl L LI 1894 -001 )
AlIAlOLG : 1854~-00L% TRANSISTUHINEN 51, PG dedMd FTsbhOONRS PALYT 1A%H-QUL?
ALIALGQLL . 1E5)-C20) s TRANSESTCA,.PAP 51 Lhip,  Pl=iogHs FELLIN 1A% 3-22))
ALIAIQ L2 [ LR 2l M) : TRANSESTUGR:PAF 31 Khlp,  PLe)ElNs ZUARD [LEIRNFONS
t
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Replaceable Parts Model 183A/B
Table 6-2. Replaceable Parts (Cont'd) ‘
c . Mfr
Reference {1p pare Number| Qty Description Mfr Part Number
Designation : Code
¥

ALLALQL) THRU

ALIALQLE MY ASSEGALLD

AELALET LESS-GUEL 1 TEMSISTERE J=FET Ne-ChaNy C-MIGE 51 01255 2h524%

ALLALQLE LEZA=CuLS THANSESTER MPN ST PLa3LIPW Fl=§BluNL N4713 PS5 I6IL .
ALLALRL CasE=-751¢ 2 RESLSTOR=FXC Zébhad UHM o 25% ok2tw F 30983 HMFAC1/8=T2=-2440%=C
ALLALAR Cese=-71517 }, RESISTURFRR S50 OFt 258 o12% F 5h3 MFSCYL/E =T I=590P~L
AVIAIRY 06047618 RESISTOR -FXO 2443 OHM 26 120W F 0083 MFAL 1A -T2 -244RY C
ALLALRA CL9E-151E 2 RESISTCR=FXL 200 LRM 258 L1250 %03 FEALL/B=T2=200k=C
ALLAYES CIst=Cine 4 RESESPCR=FRAD 0.1 OnM B2 2129k F FLILTY Ch=170=T3=d0NL~F
Mbalke case-1171 1 HESTSTUR=FXD JUK 28 bW My TUBULAR 75042 EGAL=1=R=L0U2=
ALLALRT [JTYETATY] RESESTCR=FXL J0.) On L Jb2%w ¢ FIL 1S CA=1/0=T0=30RL=F
ALIALHS CIE1+D4 S8 FESISTURFRD 385K I3 L25% F TUALLAK 26548 Ch=l/D=TO=Ja5L-F |
ALLALRS CI%)-C2es RESISTUR=FXD 1%0 KM LL w12% F TudULAR FLY-11 CA=L2B-T0=L8)=F
ALLALKLO €7151~028h RESESTCR=FXO 130 DFM LT o125 F TUPLLAR FLLITS Ch=)l/H=TQ=15)=F
AILALALL Cagh~Jand 1 RESESTUH=FRY 248 DM JE o k23w F TUBULAR L6295 CaA=L/A=T0=3ABY=F
ALbAAL2 C157=043% BESISTCR-FXL 2.e50 02 o196 F TWHULAR 25548 CA-L/R-30=28681-F
AdlajaL} CI57-Cadl RESISTiiN=pXO Bi®% MM LE o125« F TUBLLAG 28548 CA=1/0=T0=B29P=F
ALALR L4 C15)~c4c} RESESTUR=FXD 10O Lhe 1T o k4w F JUBLLAR 24544 Ca=1/a=Y0-101=F
ALlaLs LS C7571-04482 3 1 RESISTOR=FAC 911K b2 o129 F Tudylas 23480 0T57-04R2

AlIAIR DG C73)-C458 4 RESTSTCR=FAD SLlalk 12 o123 F TUSLLAR 24848 CA=L/H=-T0=5L)2-F
AbLAImLAY 2100-4518 1 RESISTOR, VAR, TAMR, 100X OHM 10% C 20400 2100-2518
ALJALMLE £15)=uase HESISTCR=-FXD %Lalk 1T o129 F TUduLAR 2a%An Ca~1/A-T0~5112-F
ALIAWKLS £752-0042 3 RESISTUR=FAD Lot 3% 2% F TityLAk 24540 Co=1/4=Tu=1301=J
ALIALR 2C 0I81-LISE RESISTCR=FRL 75 OFN L& o12% F TuBULAW 25540 Ch=Ll0=F0=T3R0=F
Abjagazi C130-C1aT 2 RESESTGR=FAD 5210k 0T 2% F TUNULAR FULTY £5=1/4=70=51L1-F
SLIALA L2 CI4Y-00e% FESTSTER=FRG Salk BY o2%w F JUBLLAF 24548 L5=L/4=TO=510d=F
ALIALN23 c15i=Calt 1 PESESYOE=FRD 243 Or4 1L o125 F TUBKHAR 245486 CA=1/8=0y -2430-F
ALJAIRZS L 10C= 3048 1 RESTSTCRE WARD CUNFE 209 O 20X €C 216480 2100=30/8
AIRALA2Y C137-CTe% | COHESISTOLAYEXE SladK Lt 2% F JUBLLAR: FI3 TN Ch=1/6-F0-8112-F
ALkAlnde 0757=-CAlb . RESISTLE-FAL LU CeM -1 o}2% F TUHULAR FIL 1Y C4=1/8-Tu-B0i~F
ALTALN2D - GYBI-CT4T RESISTCR=FAG Solin 1% o254 F Tuburar 24448 E8=1/4=10-5L1L-F
ALIALRZY L153-0427 RESESTOR=-FEC la5t LT oL2%¢ F TLBULAR PI3.YYY Ca=~1/4=-F0~130)-F
ALIALADS S C15)-uSed RESESTOR=FAD sl R4 1T L b25w F 24546 CA=Ls0-10~Y0F1-F
ALYALR 39 0rel=0073, 2 HESISTCR=FXC LMK ST )Iw MO TUBULAH 28540 EP32=-1-100-1302~)
I ITHE (R LY LTS 1 RESISTLR=FAL do2K 5% 2w M) FynLLaR 24540 FPR42=2~T00=A205=4
AlLALR A2 Clsl-0073 ' HESISTOR=FXC 11K 5T b MO TUBLLAR 8548 FPI2=L=T00=)30d=)
ALIALRD) €1571-Cake KESESTCK=FAL 30.1 UMM 1T )23 F 245406 ChmL/B=TU-IE[-F
ALIALR 34 C237-0a27 ; RESISTCR=FAC La%K I3 +L25 F TUBYULAR 26948 CA=L/8=TU=L50)=F
AN EALR 35 CI57-C8L ‘ 2 RESTSTOR=FAD 470K 1% o534 F TUEULAR IIETYY METCNA2=TO~-4751=5
ALTALR 38 citr-con . : RESESYCR=FAL 4275 L3 .5W F TUBLLAR usps METCY/2=TO=A751-F .
SALIAM a7 cIsT-clae ! ! RESISTRR=FXU JU UhA 12 21254 F TURLLAR 24548 CA=L/a=T0=)0H0=F
ALIALR I8 CISP~01sE i KESISTCR=FXE 18wk 1T 2% F TUBULAR 2454 £o-1/%-+T0-1022-F
AYLALR IS5 CIEP-CEAL | 2 RESISTUR=FXD 22.4% 12 % F TUZULAR 30583 METLLS2-FO-2212-F
MlLalR AL NCF BSSEGHED i

ATLALK &) CILT=Cubt FESISTCE=FXT 22u1K 1T u%4 F TUBWLAR 10943 METCL22=T0=22k0-F
MIAIRAZ C153-Ca20 4 | RESESTCR=FRL 720 GHA LT +1i% F TULHULAR 28540 CA-1/8-F0-151-F
ALEALR A C757-042¢ RESISTUR=FXL T30 CH4 1T .25k F TLBULLR 24348 CA=L/B~T0=T75) -
ARIALR &4 CAGE=1441 [ RESISTLU=FXD 422 GhM It L 12%« F TunutaR 16295 C4=Lr0=T0=420 P=F
ARLAIR AN G13)-03%4 4 RESESTCR=FXD 5)s) OnM 12 129w F : FITIYS CA=1/8=F0=3LR)=F
ALLARAe 1N I=043E RESISTCR=-FXE S.30K 1T )d% F TUBULAR - 28548 CA=173=-T0=510L=F
ALTAIRAY CI5r-gase RESISTCR=FUD BoBIC 1E 125 F TUMLLAR 24546 CA=L/8-T0-5L12~F

. v ! [

ALIALRAY CI%7-¢54 i RESISTON=FXC 51.) Ob% 1T 125w F FLYTYY CA=L/A=T0-51R1-F
AL1ALRAS C757-04C1 RESISTOR-FRC 10O CHM 1T 4125w F TLBULAR 24558 Ca-1/8-TO=1J)~F
ALEALREC CI5T-0alt RESISTCR-FXC 750 DR 1T L1025 B TUBLLAR 28540 LA=L/8+T0=15}-F
ALLALREL €751-0454 RESISPCR=FXD 5ol OMM 1X .12% F : 247848  CA=L/8~T0-%PL~F
ALIAIREZ C151=-Cc250 RESESTLH=FAD 1K 1T +12% F TUBULAR FLY 1Y CA=178=-T0-100}-F
ALLAIR 3 C727~-04C1 RESIGTCK=FXD 10O CHM 1T J125W F TUBULAR 24548 CA=L/8-10-L01~F

C ALLALR %4 cizl-chlo CRCSISTUR=FXD 750 OWd 18 21295 F FUBLLAR 20548 C4=L/9-10~T5L~F
ALLAIRSY C157+0354 RESISTOR=-FXD 5ok OHA I8 L1214 F 26540 Ca=L/0-TQ=51P1=F
Abragnse ! €187-02d0 RESISTCR~FXD IK XY «125w F TUBLLAR FLTITY Ca=L/d+V0=1001=F
ALLAIRST CI31-07¢S RESESTGR=FXC Shelr LY 225w F JUBULAR 2|~5u CE=L LnT0=5LL2-F
[YRTSTET! CI5T1-CTE5 RESESTCR-FXC Sk.in 1X 29 F JURULAR 4540 £3=1/4=-10-5L12-r
MILALRSY C757-0e38 2 RESESTCR=FAD 4+320 LY o L% F TUdLLAR FLLTY Ca=L78=T0=821~F
AlLALA &S CI97-CAl6 - RESISTCR-FXO 4a32K T 12% F TUNW AR 24540 C4~1 '8=T10~4321-F
ALLAIRED - G137-002¢ 2 RESISTLM=FAD SEL ORM IX wd%k F TUBLLAR 24548 C=174=TO~)LLR~F
ALBALREZ CI51=6720 RESISTCR-FXC 511 unM 12 25w F TuBuLAR FLY LYY C5=1/4=TQ=51LR=F

i t ' ! ' 1
ALLAIRES cIsy-ces 8 RESILTOR=FXD 3.¢%K 18'.5% F TUBULAR 3098 METCLZ2~T0-385)-F
ALLALNes £I57-Ca%9 RESISTUR-FXD 208 1T o12% F TURULAR FTLYYS CA=L/8~TO=2002-F
ALIALRES CraT-C82% RESISTCR=FXD Jae%K 1T o34 F FUBLLAR Jog83 METCL/Z=T0=385)=F
ALEALR &S £751-0401 RESISTOR-FXO 100 UM 1T 125w F TUBULAR FLETT Ca=L/8-TO-LOL=F
ALLALRST c157-0u2% RESISTOR=FXi) Ja85K. 1% 254 F TUBULAK J09E3 METCL/2-T0-3450L-¢
AlLALREE GrEI=Cd2y RESISTUR-EXC 3.65% Lt .56 F TUBULAR } FUSTERS WETLLIZ=TO=)051~F
ALIALRES ar51-04cl CRESISTGR=FX0 100 UhM )T 2125w F TLBULAR . FL3-11.9 Ca4=1/3=T0-1a1~F
AElAIRTO CLSE-7518 RESESTOM=FXL 200 OMM 250 LL15kF i 0983 MEACLZ8-F2=200R-C
i
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Model 183A/B ' S B ReplaceableParts ‘ I

. Table 6-2. Replaceable Parts(Cont'd) -

- S Mfr. ¢0. D
Reference |yp pare Number| Qty Description Mfy Part Mumber |
Designation ) ‘ .} Code . L . .
ALLALA L SeFtiachtd B : i CARSESTRF=FAG Bleln B8 %56 F TUBULAR RULEES FFTLE/2=TO=50LL2-F , ,
ALIMLATZ Cisi-gads ' U RESESTUR=FXC LOOK 18 oh20w F TUHULAR 2454 | CA=L/U-T0-L008-F a0 '
ALIALRTY LI57-Cals 5 HESISTCR=FAU 551 O 10 212° b TUBLLAR #4540 CA~E/B=10-50L0=F 4
ALLALK T a1s1-cale l-:'nsm--m:. SED Chm 1E L L25W F TUBRLAR 24540 CA=L/fdeT=51Lk-F L
Allalads . cersi-cder i o R SESELK=FAC 2K 1T J145W F Tuuklan 24540 |- CA=L/=10-20)E-F ot
ALlALKTG Ci%7-Ccs : e ,uisnun-uc B2.5K 18 o 12%m F JUBLLAR 24848 | CLA4LIN=TO-0252-F R
ALIAITT L79)-Cuib L WESLISTLR-FAL LIok LT L1250 °F TFLduLAR PLLET c~-1ia»vo~um - T
S ALIALATE ) IR IR ITY 1 RESISTCH=3KO 100 Uk 225% o123k F 19t | P'HCIM “ra-tauslg S
ALIARTS Cesp-7913 I RESIATLA=FXU Goo7 UbM L2908 01254 F : FUDTE I B LA VELA #1810 e o
- ALIAIR YO CT3i-Chls AESESTUR=FAL BEL tnH LK 21234 F TUbLLAR PELITS AL B=TORBLIRF g
ALIALAEL (i3i-018%e 1 FESESTOR="XC Lo%M I3 ,5W F TLHLLAR 0583 ~rr'lrr-lu-lsow . b
. Bllalak . Crep-gaer 17 RESESTURSFAL 20 0T 2dm CF TusbLis I LY Dcslu-n i o I
[ P ' . . y . 1__‘“ R
JOAElALASD CI21-Ches RESISTUR~FXLC LM 18 o2hw ¢ TUUULAR 24546 Ca1/4-o-1004-F i
ALLALAES C757-061E RESISFLR~FXEE 511 Gt 16 4 120n F TLBLLAR' 26546 EA=L/3-TO-SLLR+F T
COARLAIAES. - C787mCaed RESISTER=FAC QUK. IR wl2iw F TUBULAR R LELLE _ Ce-lfa=To=Lapi-F B
LTSV ITNTY CI5i-2als RESESTUR=FXE 511 o 1T o129 F.TUHIAAR 24546 - ] LevL/N=TO-SYLR-F o R
Allagde? L EI5T=Caed 3 KESISTCh=TRC 200 Uit 17 1254 F TUBLLAR dashh | Re-LsA=TOR20LSF G
. " . . i . Il N T ' i {‘ ‘.“
PV TEX TR arspecier (e RESIATLR=FXC 27.4% 1T %% r TuBUL Ak . Il YAV LET s Y2 A R
ALEalney Le3E-4512 1 WESTSTIR-FAR Laddn BT oliSh F'FUSLLER 16259, Ca=1/a~Turilad~F [ P
ALIALRSY ‘ FEUT T T TR 1 WELISTOR VAR, TRMR, 20K GHM 10% C ’ - 18701 ET30X20)
ALIAIRSL ] CesEedinl 1 HESISTUr =FAL 2,876 LY o k2% # TUSULAR - - | - LK90 Ch=1/0=T0~2471-F
BLIALRSA I-F CTH-0)4e o ufstsn.p'-im 10 LM LE w120 F FULLLAR 24548 Chnly )- TU=JURD-#
ALLAIRS 3 C b Cini-ubAe o RESTSTUR-FXU m LM L& #12% F JUBULAR 24548 A-1/Aa-Tdn10R0-F :
A3lnlHbe CI3I-0sls 2  RESESTGR-EXY 221K 1% 12iw F-JLAULAR - o, 24348 dnlla=tgedais-F -}
ABLALNAL CI131-CaTy HESISTURSFRR Zilk V& wli®a F TUBULAK . . %548 | Ch=N7a-10-22VJ-F o
ALLARSE EILAIL b KESESFURSFXL 20K 18 o12% F wstua : dn5ab Cy=bia=T0=2002-F , o |
ALESDSL 3 LS P b ] swerCHEs SECTILN i QP4 B0 ALOLAN289 Sl I

‘ S ALFCALECATAL x1} : ] ‘ : TR L
: BRECRLICNTAL . X10) o 1 . . ‘

D ) : S CIHCHEZCRTAL £XT~ENT) . L ‘ , S i
! o ' . } DIFCHEZONTAL AC-CC) Bt ) : ' C S
i1 oaLialse ot Hol=Cs Lo F. SwETCHE SLE CPLT ASE W94 |2aucnc patetr ). GELIn ke s
: : L ERCRE=CALS o ' T
ALIALS2 ' nJi-teed - : . s-:lc::s:u RRLT hSE w34 usuu\c o LA B t.Fln—NDI ' . L
: R N L EnF 3 B : . AR ;
CAENARIL T ei=dnne L . TCELINETRANS L5V Gh g ¥ Leamnl o) cnms ’ e
ALLatvdl T | BRdim IR0 o OFCukz ZEREAS n.h W2 4w Bax:pD ) reens 5t nnv-n) v '
! . 1 O i B 1 [ P
CAbiNbvRZ [CTPEI VI S PECCEE ZENEWE LAL2Y VIE uAW MAX DD’ ‘ JJ"uu' : ‘,sz'wm-zm vy
Akbakin s I9C=uusl 4 -} DICOEE . ZENERE %.L1¥ YIb o4w 2AX°PD - o 4Ly 52 19939-94 i
ghrapvas CEue-tusl "DRCLER ZENEHE BoRLV VIG5 »4w WAX PL T 0 LTS I U T YL T o
I IS AT LYE Y E TS b, WCRLICATAL am.mw HUDGL E G 44580 bnls)-wszh R VI
‘ R C1E38 ENLYE, _ . 3 B B ol L
L L U (GILFT 3L 1 BRACKET: unmmwm._ St B R PR N T
. FLBSE ChLYD Lo s . o P FEE T [ N A
oarimee [SLTELIFT 6 ENSULATCHR, TSTH Godpod faey o Vo FLTLT I AR TLTIEY 15 5 N S ool
Claabiepd o LYEIEDUTY [ ; MCLRERETRANSESIGR ;N”bg,!- b o L 20460 G0, R T R BN
NIV L . Crcda-guiy b COATACT PeLECTRICAL Y anplmainute v rIY 18070-05L5° . N
L ARiMPS ’ Clal-ulii ' L TERMIAAL wsl-mc et A [k ) ‘la4no. p ugw‘uon bl ! A B
) . } o ) T “::\.":“!}", [ . LI
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Al 18%3~-02)32 TRINSISINA PAP 31 CHIP PCwLw 21400 1853=-0232
Aldgd L8%4=CALY TEANSLETLR NPK 31 phe LW FTs200MPL 2848y 1854~41%
Aldarl CClE=2e0520 BCAKE AS5Y, GATE 28440 AoLB3+80528
Alsal : SAME B8 AL3AL, USE PREFIN ALMAL
o )

Table 6-3. List_ of Manufacturers’ Codes

Mra e
M. . MARIERL SHEES  MAWE ARNPE RS rene
. 1 lf” ﬂf(-‘]’ﬂ!'1l| [ 81 h”'. UL ANTUTLY Y ] i
onn? cE o ry N NANIELSPY 27 a2y
COREY | SErm2A by FL.C £ & rreiLfbd Dy . pErekys 1 2aerTt
kL VLEEN WRASLEY T MILWRINMFE W TRz
2nn FEXNS" PIR™ INC ST oeamh [EeNT OTY PELLAS "R ILTA1)
i . UELLA | FEERNXCIAE FrEp RRIRFET[ER Ny L2477
1 QX120 | SCA D AR S5TATE DY CIMMERUFLLE Y) ' RATH
o aarar ok £ seeymaponcTos 0Rn nEot SYeALUSE hy py2ng
Qi | oyRnR[LY CnFD WHEPPANY &) NIRL
: ART1Y ] w IV IENL A SERICONMN TOS BENALCTS PHASHEX A7 1 LEDLLE
GRIFY ] £ oAy o TEMPraENTS e WATTD TN WA LEI%}
12958 | citweon pLEPrESNEr S PRRD SrATISeALE A L LFLF]
18205 ] eyl 0L wre FLEC rvenT Dy L IN TN 21808
[ RRO S MEDETPELEL TR CRup (¥ WER) WTMFPAL WEELS TX TADAT
PLY#4] FOWANNA PP YRONRES T [ AN Yy TARTA
2A%4k | FOENENS ALASS wndw e [* SFYLE BE) AIANENGN Py tern)
2t LTl T B B ol o ST Sl B B T IHNYANEPL IR X9 &A227
2T¥8a | Moty PR YL £ f ANWNEDS oY T LGLY R
21E BE BT A R AR DY [ ODEATE WY EALTY ALTY DAYAA
1IFFL | HTOLRPILECTEA 00 [yAT KFS) SaM NIFRY A n212L
. 2R F | ARy e BRERRCYE AN ply ) BEYERSIAL A naser
o SOAXT | MY AP NEELREOTENN ke THLS WES Kianre

TARINE R ANIIF FFt " rf, = NaTH \nlﬂ‘\ HA NTINT
nret |osLL ey Ly ' cHErPARY )L . BOBNA
’lr,{"; WGRSALN RS Ty T VEREAWFRER D 5T LIS A Q].ﬂ‘?
FETAS | Cprlcann INTAYHET LA AP WNRKS CHITALN JL hOAAND
s TEw FLEM CrHPARLEQTS (INfd DLy FLK REWE YLLATE 1) &N00YT
T21IA | FLEATSR qnTEYE NEL £} PNe WILL juanrit 7 hLEPr {0
TRRR2 | FELE TEFHROLOATISL PIOMIETS (MO FRIF PA (LT T
LR BRI ML L) SO &7 SR LA S L ALSL 137 FILEFR YN 74 IINVe
TR JOF D FLATTRIREES foup RIPONLYY MY T2t
weps | oarwisi e e e WASFPA M LLLLAY
5042 | Frod MO PHILAIELOITA DYV BHILANELBW]L Py trgna
TERES | LETTLEEUST e PES PLAIYFS [L LYY
TITeA [ PASISTANFT FENNTE Fh HARRTEAINN PA | 34518
JAR2s STAURYIN W MIY K BEUMINYY BRI NFRRIRGH RY t2%sn
12y Lt PLMSTIvER : WASNINGTED Py 18378

BIARS [ HPY B NERSR TRTE MM B W TRDE WA p1jNALR \
54l | Wy v onoe - ) SAN ARANSISPY CA LIS
AINRG | AWPRENSIL SYLER LY MR B NerELErey HALEL WPy D S LTS
SE8Ch | ST vt CATTLEANG Y a N2
CSEaYT [ cALE LErTEORERS [ e Ys ks a0ANY
€440 | 4ETEITEFY Sr ThE ‘ FHTEARN ) ankal
GTaL4 TrepETHERL FETAINIMNG wPRG £1) TIYINATIOY N ATLIY
s8291 [ stance ey gpce CARAPANE K MY LIS

T

b . See Introduction to this section for ovdering infurmation
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Model 183A/B

i

Changes nul Options

SECTION Vi

7-1. INTRODUCTION.

7-2. This section contains information required to
backdate or update this manua! for u specific instru-
ment, Descriptions of special options nnd standord
options nre also in this section.

7-3. MANUAI. CHANGES.

7.4. ‘This marual applies directly to the instrument
having the same serinl prefix shown on the manual
title page. If the serinl prefix of your instrument is
not the same as the one on the title page, find your
serial prefix in Table 7-1 and make the changes lo
the manua) listed for that rerial prefix. When muking
changes listed in Table 7-i, make the change with the
HIGHEST number first. For example, if hm‘l«lnting
changes 1, 2, and 3 are required for your serial prefix,
make Change 3 first, then Change 2, and finally

change 1. This will eliminate changing the same '

item more than once. If the serial prefix of your
instrument is not listed on the title page or in Table
7.1, refer to the enclosed change sheets for updating
information, . ‘ :

Table 7-1. Manual Changes

Serial Prefix Make Changes

941— (183A) 14 thrv 11 and 9 thru 1
g41— (183B) 14 thru 10 and 8 thru 1
958-— (183A) 14 thru 11 and 9 thru 2
963-- (183B) 14 thru 10 and 8 thru 2
967— (183A) 14 thru 11 and 9 thru 3
966— (1838} 14 thru 10 and 8 thru 3
987 183A) 14 thru 11 and 9 thru 4

. 987— (183B) 14 thru 10 and 8 thru 4
988— (183A) 14 thru 11 and 9 thru b
988— (183B) 14 thru 10 and 8 thru b
989— (183A) 14 taru 11 and 9 thru 6
989— (183B) 14 thru 10 and 8 thru 6
990—, 1107A (I83A) 14 thru 1t and 9 thru 7
990— (183B) 14 thru 10 and 8,7
1109A (183A) 14 thru 11 and 9, 8
1108A (183B) 14 thra 10 and 8

1113A, 1120A (183A) | 14'thrulland9
11124, 1120A (183B) | 14 thru 10
1127A 14 thru 11
1134A, 1204A (183A) | 4 thru12
‘1134A, }41A (183B) | 14 thrui2
1211A, 1235A (183A) | 14,13

1204A (183B) 14,13

1251A (183A) 14

1246A, 1326A (183B) 14

MANUAL CHANGES AND OPTIONS

CHANGE 1

Page 6-14, Table 6-2,

Al1Al: Change to HP Part No. 00183-66506;
BOARD ASSY: HORIZONTAL. AMPLIFIER;
Mfr. Code 28480; Mfr. Part No. 00183-66506.

Page 615, Table 62, '

Add: AI1IALILI; HP Part No. 9100-2258; COIL/
CHOKE FXD 1.20 uH 10%: Mifr. Code 28480
' Mfr. Part No, 910{0-2258, :

Puge 6-17, Tuable 6-2,

Al1A1R72: Change to HP Part No. 0757-0478;
R: FXD MET FLM 365k ohms ' i/8W; Mfr.
Code 28480; Mfr, Part No. 07570478,

Delete: ALIATRIS.

Page 819, Figure 88,
Replace with Figure 7-1.
Page 819, Figure 89,
Add: L1; 1.2 uH between R44 and junction of Ri9)
and Q7 emitter,
Change: A11A1IR72 value to 365k ohms.
Delete: A1LAIR96.

CHANGE 2

Page 65, und 6-12, Table 6-2, ‘
Ad: Change to HP Part No. 00183-66505; BOARD
ASSY: CALIBRATOR: Mfr. Code 28480; Mfr.
Part No, 00183-66505.
Page 6-13, Table 6-2,
Delete: A4R55 and A4RAH6.
Delete: AdVRL. ‘

Page 6-17, Table 6-2,

Al13Al: Change to HP Part No. U01B3-66503;

BOARD ASSY: GATE; Mfr. Code 28480; Mfr, Part
Ne. 00183-66503.

Page 6-18, Table 6-2

Delete: A13A1C30.

A13AICRA: Chonge to HP Part No. 1901-048T;

. DIODE: SILICON 1500 PIV; Mfr. Code 28480;
Mfr. Part No. 1901-0487.

Add: A13A1CR9; HP Part No. 1901.0487; DIODE:
SILICON 1500 PIV; Mfr. Code 28480; Mfr. Part
No. 1901-0487.

Page 619, Table 62,

Add: A13A1R60; HP Part No. 0684-4731; R: FXD
47k ohms 10% 1/4W: Mfr. Code 28480, Mfr. Part
No. 0684-4731.

Delete: A1JALRGS.

' . 7-]
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Changes and Options,

Page 67, Table 62,
Add: R9; HP Part No. 0757-0464; R: FYXD MET
FLM 90.9k ohms 1/8W: Mfr. Code 28480; Mfr.
Part No. 0757-0464.
Add: VRI; HP Parnt No. 190233567, DIODE:
BREAKDOWN 56.2V 5%, ;

Page 817, Figure 85,

Replace with Figure 7-2,

Page 817, Schematic 1,
Delete: R55, R66, and VR4, nnd add the circuit
in Flgure74 Co
Page 821, Figure 812,
Replace with Figure 7-3.
Page 821, Schematic 4,

Add: AISAICRQ betwecn A13AICRS and junction
of 'A13A1R33 and unblanking gate output. Con-
nect the anode of AI3AICRY te the cathode of
Al13A1CRS.

- Add: A13A1Rb0 value 47k ohms from TP2 to
ground.

Delete: A13A1C30 and Al13A1R68; connect col
lector of Q10 to ground.

Page 8-27, Figure 823,
Add the circuit in Figure 7-5.

CHANGE 3

Page 6.5, Table 6-2,
« Delete: C2.

Page 69, Table 62, !

- A1A1R): Change to HP Part No. 0761-0022; R: FXD)
MET OX 620 ohms 5% IW; Mfr. Code 28480; Mfr.
Part No. 0761-0022, ’

Page 66, Table 62,
MP162: Change to HP Part No, 00183-01213;

BRACKET: CLAMP; Mfr. Code 28480; Mfr, Part No
00183-01213.

Page 6-7, Table 6-2

MP171: Change to HP Part No. 5000-0530; COVER:
TOP, RIGHT (183A only); Mir. Code 28480; Mfr.
Part No. 5000-0590.

MP172; Change to HP Part No. 5000-0591; COVER:
TOP, LEFT (183A only); Mfr. Code 28480 Mfr.
Part No. 5000-0591.

MP173: Change to HP Part No. 00183-04105
COVER: BOTTOM, RIGHT(183A only); Mfr, Code
28480; Mfr. Part No 00183-04105,

MP174: Change to HP Part No. 00183-04106; COVER:
BOTTOM, LEFT(183A only); Mfr. Code 28480: Mfr.
Part No. 00183-04106.

Page 68, Table 62,

W23: Change to HP Part No. 00183—61602 CABLE:
VERTICALINPUT, BLUE; Mir. Code28480' Mfr.

- Part No. 00183-61602.

Pagn 823, Schematic 5,
Delete: C2.
Page 8-25/8-26, Schematic 7,
AIAlRl Change value to 620 ohms

1-2

' Model 183A/B

CHANGE 4

Pi\ge 6-9, Tuble 62, @

A1LW1: Chanye to' HP Part No. 00183-61601; CABLE
ASSY: POWER SUPPLY; Mfr. Code 28480; Mfr.
Part No. 0018361601,

Page 6-10, Table 6-2, o

A1A2Z Change to HP Part No. 0018! MG-")OB BOARD
ASSY: LOW VOLTAGE RECTIFIER; Mfr. Code
28480; Mfr, Part No. 00183-66508,

Delete; ALAZFT,

Page 0-13, Table 62 '

A4R46: Change to HP Part No, 0757 0280; R; FXD
MET FLM 1k ohms 1% 1/BW;: Mfr. Code 14674;
Mfr. Part No, C4.

A4R48: Change to HP Part No. 0757 0280 R: FXD

~ MET FLM ik ohms 1% 1/8W; Mfr. Code 14674;
Mfr. Part No. C4.

Page 823, Figure 8-17,
A4R46: Changé value to 1000 ohms.

_ A4R4B: Change value to 1000 ohms.

Page 8-25/8-26, Figure 8-21,
Replace wnh Figure 7-7. :
Poge 8-25/8-26, Figure §-22, oy
Delete: A1A2F1, Mnke strmght through connect:on
Chnnge AlW1lJ2 pm 1 (b)wue for fan circuit topm 4,
pin 2 (8) wire to pin 1, and pm 3(903) wire to pin 2,

N
CHANGE 5 '

Pape 6-9, Table 6.2, '

- AIMP104: Chenge to HP. Part No. 00183-61202;
BRACKETASSY: CAPACITOR: Mfr. Code 28480:
Mir. Part No. 00183-61202.

AIMPIOS Change to HP Part No. CO183-01214;
BRACKET: POWER MODULE; Mfr. Code 28480;
Mfr. Part No. 0018301214,

CHANGE 6

Puge 617, Tahle 62,

A13A1: Change to HP Part No. 00183-66510; BOARD
ASSY: GATE; Mfr, Code 28480; Mfr. Part No.
00183-66510.

Page 6-18, Table 62,

Al13A1C16: Change to HP Part No. 0160-2145;
C: FXD CER 5000 pF +80 —20% 100 VDCW; Mfk.
Code 91418; Mfr. Part No TA.

Page 6-19, Table 62,

Al13A1R30: Change to HP Part No. 07567-0415;
R: FXD MET FLM 475 ohms 1% 1/8W; Mfr. Code
28480; Mfr. Part No. 0757-0415.

Delete: A13ALR69. |

Page 821, Figure 812,

Replace with Figure 7-8.

Page 821, Figure 8-13, ' .

A13AICI6: Change value to 5000 pF.

Delete: A13A1R69. Connect base of A13AIQ )} dlrectly
to ground.
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gf'CHANGEw'

D . Page 21 Pamgraph 2-10, '
L Chungetorgad 230V OPERATION. If the matrument
o be, operated on 230 ‘tac, set the rear-panel
Cop VOLTS AC switch to 230. It is not necessary to’

At change the 115V fuse. Pogitioning the VOLTS AC

1 gwiteh sblebts the proper fuie forthedeslredvoltnge
\1 Pagg 8-8, Table 62, -

}_:r'ws I ’:' _Add; A1F2; FUSE: CARTRIDGE 1 5A 230V SLOW

Loyl " BLOW; 'Mir. Code 71400: Mfr. Part No, MDL 1.5.

pant 0 A1J3: Chapge to HP Part No, 1261-0148; CONNEC-

: v TOR: POWER, 3-PIN MALE, Mfr. Code 87930;

'Mfr, Part No. 10661, '
. 'AIMP100: Chunge to HP) Part No. 00183-00210'
PANEL: REAR POWER(INCLUDES A1S1); Mfr.
o  Code' 28480; Mt Part No. 00183—00210

L TERR \AIMPIOI“ Incredse’totel ‘quantity to 2.

ot Add AIMPIOZ,IHP Part No. b020-0549 SPACER:

i POWER PLUG;: Mﬁ' Code 28480; Mfr. Part No.

L 15020-0549,

SRS Page 66, Table 62,

iy 0. Delete: C3, © 1" .-

.Page 67, Table 62, : -

' W20 (183A only): Change to HP Part No. 8120-0078;
~CABLE ASSY: POWER CORD Mfr. Code 28480;
“Mfr. Part No. 8120-0078.

v Delete W20 (183B only) HP Part No. 8120-1545.

o Page 821; Schematic4.. .

‘ ' [Delete: Cd capacitor conngcted between wire (908)

’.1 e I!‘ '
[ TS

i .
1 1l' iy }‘ gre e
. i :H‘Ilti '

on sw:tch 82 and ground
. - Page 825/826, Schematlc 7,

switch AlSl

) v . CHANGE 8
‘+ . Paragraph 538, Steps q and r,
Delete: AllAlCl as an adjustment.
‘Page 614, Table 6-2, :
A11A1C1: Change to HP Part No. 0160-2244; C: FXD
CER 3.0 +/—0.25 pF 500 VDCW; Mfr. Code 28480;
S Mifr. Part No. 0160-2244,
(I Page 6-5 and 6-17, Table 6-2,
Al13: Change to HP Part No. 0018369506; GATE
BOARD MODULE (183A only); Mfr, Code 28480;
Mfr. Part No. 00183-69506.
+ Page 617, Table 62,

+ A13AL: Change to HP Part No, 00183-66614, BOARD
ASSY: GATE; Mfr. Code 28480; Mfr. Part No.
00183-66514.

Page 6-18, Table 6-2,
Delete: A13A1C31.
Add: A13A1CR20; HP Part No. 1901- 0040; DIODE:
: ' SILICON 30 MA 30 WV; Mfr Code 07263; Mfr.
{‘ Part No. FDG 1088.
Add: A13A1CR21; HP Part No. 1901-0040; DIODE:
SILICON 30 MA 30 WV; Mir, Code 07263. Mir.
Part No. FDG1088.

[ h

Page 6-19, Table 62,
_ A13A1R61: Change to HP Part No. 0684-2731; R: FXD
. COMP 27k ohms 10% 1/4W; Mfr. Code 01121;
; " Mfr. Part No. CB 2731.

Add: AYF?; fuse is in series with jumper wire (9} on '

Changes and Options

Page 6-19, Table 6-2,

Delete: A13A1VRA.

Page 66 and’ 6-19 Table 6-2,

Al4: Change to HP Part No. 0018369507, GATE
BOARD MODULE (183B only); Mfr. Code 28480;
Mfr. Part No, 00183-69507.

Page 6-20, Table 6-2,

Al4AlL: Changeto HPPart No. 00183-66510; BOARD
ASSY: GATE (same as Al3Al); Mfr. Code
28480; Mfr. Part No. 00193-66510.

‘Page 6-7, Table 62,

wel: Change to HP Part No. 00183-61603; CABLE
© ASSY: MAIN (183A only) Mfr. Code 28480)
Mfr. Part No, 00183-61603.

Page 6-8, Table 6-2,

Add: W21R3; HP Part No. 0684-4711; R: FXD
COMP 470 ohms 10% 1/4W; Mfr. Code 01121;
Mfr. Part No. CB4711.

W22: Change to HP Part No. 00183-61604; CABLE
ASSY: MAIN (183B only); Mfr. Code 28480;
Mfr. Part N~ 00183-61604.

Page 8-19, Schematic 2,
A11A1C1: Change to fixed capacitor and value to
3 pF.
Page 8-21. Schematic 4,
M.ke circuit changes indicated in Figure 7-9.
Page 8-21. Schematic 4,
A13A1R61: Change value to 27k chms.

CHANGE 9

Page 66, Table 6-2,

MP160: Change to HP Part No.. 0018301202,
BRACKET: CALIBRATOR (183A only); Mir.
Code 28480; Mfr. Part No, 00183-01202.

Delete: MP163; HP Part No. 0018301237

Page 6-7, Table 6-2,

MP171: Change to HP Part No, 5000-8424; COVER:
TOP RIGHT (183A only); Mfr. Code 28480; Mfr,
Part No. 5000-8424.

MF172: Chunge to HP Part No. 5000-8425; COVER:
TOP LEFT (183A only); Mfr, Code 28480; Mfr,
Part No. 5000-8425.

MP173: Change to HP Part No. 00183-04107;
COVER. BOTTOM RIGHT (183A only); Mfr.
Code '23480; Mfr. Part No. 0018304107,

MP174: Change to HP Part No. 00183-04108;
COVER: BOTTOM LEFT (183A only); Mfr. Code
28480; Mfr. Part No. 00183-04108.

CHANGE 10

Page 6-6, Table 6-2,

Add: MP161; HP Part No. 00183-01225; BRACKET:
CALIBRATOR (183B only); Mir. Code 28480,
Mt¥. Part Neo. 00183-01226.

MP163: HP Part No. 00183-01211. Delete (183B

+ only) after description.
Page 6-7, Table 62, :
. MP175: Change to HP Part No. 5000-0444; COVER:
SIDE (183B only); Mir. Code 28480; Mfr Part
* No. 5000-0444.
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Chuanges and Options

MP176: Change to HP Part No, BXX-0445; COVER:
BOTTOM (183B only); Mfr. Code 25480, Mfr.
Part No, 5000-0445.

MP177: Change to HP Part No. 5)00-0446; COVER:
TOP {183B only), Mfr. Code 28480; Mir. Purt
No. 6000-0446.

MP184: Change to HP Part No. 5060-0552; KIT; 6H
RACK MOUNT (1838 only); Mir. Code 258480;
Mir. Part No, 5060-0652.

CHANGE 11

Page 65 end 6-14, Table 6-2,

AlL: Change to HP Part No. 00183-69504; ORI
ZONTAL AMPL MODULE (183A only), Mfr.
Code 28480; Mfr, Part No. 00183-69504.

Page 6-14, Table 6-2,

A11MP1: Change to HP Part No. 00183.01224;
BRACKET: HORIZONTAL AMPL (183A only);
Mfr. Code 28480; Mfr. Part No. 0018301224,

~.Page 65 and 6-17, Table 6-2,
Al12 Change to HP Part No. 00183-69505; HORI-

Muclel THIAZH

Puge 6-7, Table 62,
Delete: MP1BYT.
Page 8-21, Schematic 4,
Replace: AISAICR2S with AIBAIRIS, Valuve of
resistor is 470 chms, ’
ALBAIR44: Change vilue te 1000 ohms,
ALIATR45: Change value to 1KY ohms,
Add: AIBALR46; insert in series between —12.6VEF(B)
supply and collector of ALAIQID.
Delete: ALBALR70; make stroight-through con-
nection,

Delete: ALIALRTL. '

CHANGE 13

Page 65 and 612, Table 6-2,
A4: Change to HP Part No, 00183-66512; BOARD
- ASSY: CALIBRATOR, Mfr. Code 28480, Mfr.
Part No. 00183-66512,
Page 64, Table 62,
MP158: Change to HP Part Noo (08323702

Muodel 183A/B

Page 6-13, Talse 62,

Add: AAI55; HP Part No. 0757-0280; R: FXD MET
FLM 1k ohms 1'% 1/8W; Mir. Code 14674, Mir.

" Part No. C.

Add: AdRG6; HP Part No. 0757-0464 R: FXD MET
FLM 909k ohms 1'% I/8W; Mfr. Code 28480,
Mir. Part No, 0707-0464,

~ Delate; A4R57.

Delete: AARGY,

Delete: A4RG0.

Delete; ARSI,

Delete; A4RGZ.

Add: A4VE4; HP Part No. 190220057 DIODE:
BREAKDOWN, 662V 6% MIr. Code 28480;
Mfr. Part No. 1902.3357.

Page 66 und 613, Table 6-2,
AT7: Change to HP Part No. 00183-66501; BOARD
, ASSY: HIGH VOLTAGE REGULATOR; Mfr, Cade
28480; Mfr. Part No. 00183-66501,

Page 6-14, Tahle 6-2,

Chingzes and Options

Puge 65-19, Tuble 622,

AIBAIRST: Change to HP Part No, 06844711
R: FXI) COMP 470 ohms 0% 1/4W Mir. Code
01121 Mfr. Part No, CB A7IL

AIJALRS9: Change to HEP Purt Noo 06841041
R: FXD COMP 100k ohms 10% LAW; Mfr, Code
01 1:21; Mfr. Part No. CB 1011,

Delete; AIBALRB0,

ALIALR6L: Change to HP Part No. 06841531,
R: FXD COMP 16k ovhms 0% 1/4W; Mfr. Code
0t 121: Mfr. Part No. CB 1531,

AIZAIRG62: Change to HP Purt No, 06831031
R: FXD COMP 10k ohms 1% 1/4W; Mfr. Code
01121; Mfr. Part No. CB 1031,

Delete: A1SALR72 and ALBALRTE

Pape 65 and 6-19, Table 6-2,

Ald: Change to HP Port No. 0018368521; GATE
BOARD MODULE (1838 only); Mfr, Code 28480,
Mfr, Part No. (0183-69521,

Page 620, Tuble 6-2,
| Al4AL: Change to HP Part No. 0018366511

7ZONTAL AMPL MODULE (i83B only); Mfr. SHAFT: ASTIGMATISM; Mfr. Code 28480; Mir. Totee ATHY 1 - '

i Code 28180; Mfr. Part No. G0153.69506, 4 Purt No. 00183-23702. Pae 6 nd 617, Table 62 BOARD ASSY: GATE tsame ns ALIAL; Mir
/ o B-1 ! Page 825, Schematic 7 and Page 8-27, Figure 8-23 ak ’ y Code 28480; Mfr. Part No. 0018316621,

! Page 6-17, Table 6.2, K g R » YR 4 Al3: Change to HP Part No. 00183-69520; GATE s

| AIZMPL: Change to HP Part No, 0018301223 Change primary power circnit wiring color codes to B 1) M, Codt . Page 817, Figure 85,

BOARID MODULE (183A only); Mfr, Code 28480; Replace with Figure 7-11,
Mfr. Part No. 0018358520, ; Pngzpsi-llc’;,,g::heml:tl;z[l,
Page 6-17, Tuble 62, Replace with Figure 7-12,

AL3AL: Change to HP Part No. 00183.66521; Page 821, Figure 812,
BOARD ASSY: GATE; Mfr. Code 28480; Mfr, Replace with Figure 7-13.

| - BRACKET: HORIZONTAL AMPL (183B only); those shown in Figure 7-10.

@ Mfr. Code 28480; Mir. Part No. 0018301225,
. Page 66, Table 62,

| MP136: Change to HP Part No. 00183-60105; CHANGE 14
| CHASSIS ASSY: DISPLAY (183A only); Mfr.

) Code 28480; Mfr. Part No. 0018360105,
. - MP137: Change to HP Part No. 00183-60101;
. CHASSIS ASSY: DISPLAY (183B only); Mfr.
Code 28480; Mfr, Part No. 00183-60101.

CHANGE 12

Page 617, Table 6-2,

Al3AY5: Change to HP Part No. 00183-66518;
BOARD ASSY: GATE: Mfr. Code 28480; Mfr,
Part No. 00183-66518,

Page 6-18, Table 62,

Delete: A1BAL1CR25.

Page 6-19, Table 6-2,
Al3A1R44: Change to HP Part No. 0684-1021;
R: FXD COMP 1000 ohms 10% 1/4W; Mfr. Code
" 01121; Mfr, Part No. CB 1021.
Al13A1R45: Change to HP Part No. 0584-1021;
" R: FXD COMP 1000 ohms 10% 1/4W; Mir. Code
01121:; Mfr. Part No. CB 1021
Add: A13A1R46; HP Part No. 0684-4721; R: FXD

COMP 4700 ohms 10% 1/4W; Mfr. Code 01121;

- Mfr. Part No. CB 4721.

Add: A13A1R48; HP Part No. 0684-4711; R: FXD
COMP 470 ohms 10% 1/4W; Mir. Code 0112];
Mfr. Part No. CB 4711. :

Delete: A13A1R70.
Delete: A13A1R71.

74

Section V,

Delete adjustment procedures in paragraphs 5-29.
FOCUS ADJUSTMENT and 630, FLOODGUN
ADJUSTMENT.

Page 6-5, Table 62,

Delete; CRI.

Page 6-7, Table 6-2,

Delete; RS,

Page 65, Table 6-2,

Add: C3; HP Part No. 0150-0023; C: FXD CER
2000 pF 20% 1000 VDCW; Mir. Code 06289,
Mfr. Part No. 20C295A2-CDH.

Page 6-7, Table 6-2,
R2: Change to HP Part No. 2100-2920; R: VAR
COMP 100k ohms 20% 10 CLOG 1/4W; Mfr.
Code 28480; Mfr. Part Nec. 2100-2920.
W2i: Change to HP Part No. 00183-61634; CABLE

ASSY: MAIN (183A only); Mfr. Code 28430; ¢

Mfr. Part No. 00183-61634.

W22: Change to HP Part No. 00183-61635; CABLE
ASSY: MAIN (1838 only); Mfr. Code 28040;
Mfr. Part No. 00183-61635.

Page 6-5 and 6-12, Table 6-2,
Ad4: Change to HP Part No. 00183-66523; BOARD
ASSY: CALIBRATOR (LESS A4U1); Mfr, Code
. 28480; Mfr. Part No. 00183-66523.
Page 612, Table 62,
Delete: A4C21.
Delete: AACR4, AJCRS5, and A4CHB,
Delete: AdQ7, A4Q8, A4Q9, and A4Q10.

Part No. 00183.66521.

Page 618, Table 62,

Al3AIC16; Change to HP Part No. 0160-0158;
C: FXD MYLAR 5600 pF 10%, Mfr. Code H6289;
Mfr. Part No, 192P86292-FTS,

Al3AI1C18: Change to HP Part No, 0160-3665;
C: FXD CER 0,01 uF +85 —20% 500 VICW,;
Mér. Code 72982 Mir. Part No. B11-014-YBUOC-
1037,

Page 6-18, Table 62,

Add: A1BALC1Y; HP Part No. 0160-3665; C: FXD
CER 001 uF +85 =207 600 VDCW,; Mir. Code
72982; Mfr, Part No. 811-014-Y5UC- 1037,

Delete: AI3A1C33, ALBALCR20, and A13AICR21.

Delete: A13AL1Q20 and AL13AL1Q21. 4

AISAIRS: Change to HY Part No. 0684-1031;
* R FXD COMP 10k ohms 10% 174W; Mfr. Code
01121; Mfr. Part No. CB 1031.

Paje 6-19, Table 62,

AL3ALRSY: Change to HP Part No. 0684-1021;
R: FXD COMP 1000 ohms 10% 1/4W; Mir. Code
01121; Mfr. Part No. CB 1021.

AISALR5S: Change to HP Part No. 06844731

R: FXD COMP 47k ohms 10% 1/4W; Mfr. Code
01121; Mfr. Part No. CB 4731.

Al3AIR55: Change to HP Part No. 0684-1031;
R: FXD COMP 10k ohms 10% 1/4W Mir. Code
- 0112 Mfr. Part No. CB 1031,

Puge 821, Schematic 4,

Replace with Figure 7-14.

Page 323, Schematic b,

Delete A7R22 and square-pin connector that goes
to A4 pin Z on Schematic 1. Connect former
junction of ATR12/ATR22 to ground.

CRT pin W: Change to pin T. Show lo A4RA5 on
Schematic 1.

7-5. SPECIAL OPTIONS.

7.6. Most customer speeial application require
ments and/or specifications can be met by [nctory
modification of n standard instrument. A standard
instrument modified in this way will earry o special
option number, such as Model 0000A/Option CO1.

7.7.  An operating and service manual and 0 manual
insert nre provided with each special option instru-
ment.: The operating and service manual contains
information nbout the standard instrument. The
muanual insert for the specinl option describes the
factory modifications required to produce the specinl
option instrument. Amend the opernting and scrvice
manual by changing it to include ali manual insert
information (and MANUAL CHANGES sheet infor-
mation, if applicable). When these changes are mude,
the operating and service manual will apply to the
special option instrument.

78 If you'hnve ordered a specinl option instru-
ment and the manual insert is missing, notify the

(&
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nearesi’ Hewlett-Packard Sales/Service Office. Be
sure to give a full description of the instrument,
including the complete serial number and special
option number..

7-9. STANDARD OPTIONS.

7.10. Standard options are modifications installed
on HP instruments at the factory and are available
on request. Contact the nearest Hewlett-Packard
Sales/Service Office for information concerning
standard options. The following options for the
Model 183A/B are available,

a. OPTION 002: Standard CRT (V1) is replaced
by internal graticule P2 phosphor CRT; HP Part No.
5083-2070. J

b. OPTION 003: Standard instrument with a
line filter added. Line filter (FL100) HP Part No.
91002483, two eap (C100, C101) HP Part No.
0160-0151. Hook up as shown in Figure 7-6. :

¢. OPTION 004: Standard CRT (V1) is replaced
by internal graticule P4 phosphor CRT; HP Part
No. 60832074,

d.. OPTION 005 (183B only): Standard CRT
(V1) is replaced by speciat CRT; HP Part. No.
50834352, A special CRT shield, HP Part No.
0018301604, and CRT mask, HP Part No. 00183-04111,
are also provided. Replacements for the CRT, shield,
and mask must be ordered directly from HP Colorado
Springs Division using the above part numbers and
specifying for use in Model 183B/Option 005. When
‘appropriate changes are made in Table 62, the
operating and service manual! will apply to this
special instrument.

" RETROFIT KIT: A retrofit kit for field installation
of Option 006 on the 183A/B/D is available. Contact
the HP field sales office in your area for details,

7.6

Mode! 183A/B

e. OPTiON 007: Standard CRT (V1) is replaced
by internal graticule P7 phosphor CRT;, HP Part No.
50832071. An amber CRT filter, HP Part No.
5020-0530, is also provided. ;

£ OPTION 011: Standard CRT (V1) is replaced
by internal graticule Pit phosphor CRT, HP Part
No. 50832072 (see paragraph 7-11),

NOTE
The intensification feature of .iIND
BEAM has beens disabled by discon-
necting the (9568) wire frum pin 14 of
ABALl. See schematic 4.
g. OPTION X95: Mainframe with bluegray
covers, Order replacement parts as listed in Table7-2,

Table 7-2. Parts List for Option X85

Ref. Desig.| HP Part No. Description

Cover, ‘op right
Cover, top left
Cover, bottom right
Cover, bottom left
Cover, side, rack
'Cover, bottom, rack
Cover, top, rack
Kit, rack mount

MP 171 5000-8424
MP 172 5000-8425
MP 173 00183-04107
MP 174 00183-04108
MP 176 5000-0444
MP 176 5000-0445
MP 177 4007 446
MP 184 60 ~0661

7-11. On instruments with CRT's that have sensitive
phosphors theintensifying portion of the FIND BEAM
switch may have bsen disconnected by removing the
1958) wire from W21J4 pin 14 (see schematic 4). To
hook up the intensifying portion of the FIND BEAM
switch locate the end of the (958) wire (in the cable),
take off the shrink tubing, ~d solder the wire to
W21.J4 pin 14,
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Se.vice

SECTION VIl

SCHEMATICS AND TROUBLESHOOTING

'8-1. INTRODUCTION.

8-2. This stction contnins schemutics, repair and
replacement information, component.identification
illustrations, waveforms, test conditions, and trouble
shooting charts. Table 81 through B85 provide a
guide to locating possible probiems. Table 8-6 defines
* symbols and conventions used on the schematics. A
disassembly procedure f- removing nssemblies for
repair and replacement 18 also contained in this
section, v

8-3. SCHEMATICS.

B-4. Schematics are printed on fold-out puges for
easy reference to the text and figures in other sections.
The schematics are drawn to show the electronic
function-of the circuits, Any one schematic may
“include all or part of several different physical as-
semblies. Symbols and conventions used in the sche-
matics are defined in table 86.

8.5. The schematics are numbered in sequence with
a bold number at the lower right-hand corner of each
page. These numbers are used to cross-reference
signal connections between schematics. At each
circuit breaking point & notation is made of the signal
name and a number (in bold type). This number in-
dicates the associated schematic that contains the
gource or destination of the signal. To find the source
or destination ¢f any point on a given schematic,
turn to the schematic referred to by number and find
the name of the signal in question,

6. A table on each schematic lists all reference
designations for components shown on the schematic,
Component reference designators that have been
deleted froin the schematic are listed below the table.

87. All components within the bordered ureas of a
schematic are physically located on etched circuit
boards. Components not physically located on an
etched circuit board are shown in the unbordered
areas of the schematic.

8-8. REFERENCE DESIGNATIONS.

89. The unit system of reference designations us2d
in this manual is in accordance with the provisions
of USA Standard Y32.16-1968, Reference Designa-
tions for Electrical and Electronics Parts and Equip-

ments, dated March 1, 1968. Minor variations from -

the standard, due to design and manufacturing
practices, may be noted.

8-10. Euch electrical component is assigned a class
letter and number, This letter-number combination is
the hasic reference designation. Components that
are not part of an assembly have only the basic
rcference designation. Components that are part of
an assembly have, in addition to the bosic designa-
tion, a prefix designation indicating the nssembly of
which the component is a part (resistor R23 on
assembly Al is called A1R23).

B-11. Assemblies are numbered consecutively, If an
assembly reference designation is assigned and later
deleted, that number is not reused. Figure 8-1 illus-
trates the subassembly hreakdown.

812, COMPONENT LOCATIONS.

813. Locations of components on assemblies and
subassemblies are illustrated in photographs ad-
jacent to the schematics. Since the schematics are
drawn to show function, portions of a particular
assembly may appear on several different schematics,
The component-location photograph is printed next
to the schematic ihat shows most of the circuitry

on the assembly. Components located on the chassis
are identified in figure 8-2. The locations of all ad-

justments are shown in Section V., An exploded-view
drawing that shows mechanical {and some electrical)
parts is located in Section VI, ‘

8-14. SERVICING ETCHED CIRCUIT
BOARDS.

815. This instrument uses etched circuit boards
with plated-through component holes. This allows
components to be removed or replaced by unsoldering
or soldering from either side of the board. When
removing large components, such as potentiometers,

" rotate the soldering iron tip from lead to lead while

‘applying pressure to the part to lift it from the board.
HP Service Note M-20E contains edditiona! infor-
mation on the repair of etched circuit boards. The
important considerations are as follows,

a. Do not apply excessive heat.

b. Apply heat to component lerd and remove
lead with a straight pull away from the board.

¢. Use a toothpick to clean hole.

d. Do not force leads of replacement com-
ponents into h-les.
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Figure 81, Model 183A/B Subagsembly Breadown
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816. If the plated metal surface (conductor) lifts
from the board, it may be cemented back with a
quick-diying acetate-base cement (use sparingly)
having good msu]atmg propert:es An alternate
method of repair is to solder a wire nlong the damaged
area.

8-17. TROUBLESHOODTING.

8-18. G‘ENERAL.
819. Effective troubleshooting requires a technician
who is familiar with operating procedures and circuit
operations. Section III (Operation) and Section 1V
(Principles of Operation) provide this information.
Check suspected malfunctions carefully to determine
if improper control settings or connections might
cause the trouble.
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820. The following paragraphs provide detailed
troubleshooting for the various circuits of the instru-
ment. When trouble is encountered, try to isolate the
problem to a specific circuit and refer to the infor-
mation concerning that circuit. Read the trouble
shooting information provided for that circuit com-
pletely before repair. The troubleshooting for each
_civcuit will describe procedures to be followed and
‘conditions that may be peculiar to the circuit.

8-21. 1'H,OUBLESHOOTING CHARTS.

t

822, Troubleshooting charis are ircluded for
primary circuits, The charts are organized to localize
and correct problems rapidly, Start at the begmmng
of each chart and check the instrument in the
gequence presented.
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8-23. WAVEFORMS AND VOLTAGES.

824. Each schematic has voltage notations adjacent
to each point in the circuit to be messured. Condi-
tions for voltage measurements are gi en adjacent to
the schematic. The absence of a volt.ge on the sche-
matic normally means that m-.surement at that
location could result in ertuneous information due to
circuit loading.

8-25. TROUBLESHOOTING THE LOW VOLTAGE
POWER SUPPLY.

Remove powsr cord before putting
,  jumper between pins 4 and b.

826. Troubleshooting the power supply may be
done with the supply removed from the oscilloscope
(vefer to removal and replacement procedure in this
gection). An insulnted shorting wire must be placed
between pins 4 and 5 of AIW1P (pin 4 is main power
in) to operate the power supply when it is removed

f-om the chassis.
| WARNING I

With the supply operating with the side
panels of the oscilloscope removed, or
the supply removed from the chassis
and operating with a jumper installed,
lethal voltages are exposed.

8-27. If the supply is completely inoperative, inspect
the line fuse locatad on the reur of the power supply.

A thermal cutout is also in series with the ac line.

The thermal cutout is located in the rear of the sup-
ply. It opens the primary line if excessive heat occurs
in the heat sink of the power supply. The cutout inay
be checked with an ohmmeter. It should show
continuity at room temperature.

828. The voltage from each secondary winding is
rectified by a full-wave bridge rectifier and filtered
by a capacitor. In the event of diode failure, the
supply voltage will vary considerably from thedesign
value and filtering will be severly affected. Loss of
capacity in the filter capacitor will affect the voltage
and cause excessive ripple at the regulator input.

8-29. Fuses, test points, and voltage adjustment
_potentiometers for de voltages are located on the low
voltage power supply regulator board. The fuses are
connected in series with the regulator transistors.
All current output from the supply passes through the
particular fuse and series-regulator transistor for that

supply. ‘

Nervice

830. The fuses will not open with the supply output
shorted if the supply is functioning normally. In case
a fuse is open, check the series regulator transistor
and drivers.

831, The following paragraphs describe procedures
to check malfunctions in the low voltage power
supply.

832, NO OUTPUT VOLTAGE. No output voltage
may be the result of an open fuse, open series
regulator transistor, loss of the +100-vult reference
voltage, or a defective integrated circuit, In the +15-
volt and —12.6-volt supplies, the output may be
reduced to n few tenths of a volt by the SCR pro-
tection circuit, If o fuse is open, check the series
regulator transistor with an chmmeter or transistor
checker first. If the fuse is good, check the +100-
volt reference voltage at the test point of the +100-
volt output. The integrated circuit may be checked by
substituting another unit.

833 VOLTAGE TOO HIGH. If the output voltage
of the +15-volt nnd —12.6-volt supplies increnses
approximately 20% nbove the nominal value, the
SCR overvoltage circuit will short the supply. Check
the +100-volt reference voltage and regulation if
this condition prevails. To observe the operation of
these supplies before the SCR triggers, operate the
supply with a variable trunsformer input. Too high a
voltage may be caused by n shorted series-regulator
transistor, shorted driver transistor (contained in
integrated circuit except vn the +16-volt and —12.6-
volt supplies), +100-volt reference out of regulation or
get too high, or defective comparator. Removal of the
integrated cireuit should result inthe voltage dropping
to zero, If the voltage does nct drop, the series-
regulator transistor or discrete driver transistor (if
used) is shorted.

834, VOLTAGE TOO LOW. Too low an output
voltage is usually a current-limiting condition. Check
the output load to see if excessive current is being
drawn. Disconnecting Molex plug AIWIP2 {on
right side of instrument) will unlosd the supply.
Adjust the potentiometer on the power supply while
measuring the output voltage between the test
point and chassis. Measure the DDC voltage from the

‘bridge rectifier and filter capacitor. Check the inte-

grated circuit by substitution. Measure the +100-volt
reference at the voltage divider resistors. Check the
resistors for proper value.

8-35. TROUBLESHOOTING THE BLOWER SYSTEM.

£146. The blower motor and circuit board are only
available as a complete assembly, Repair of the motor
1 not recommended. Renair of the circuit board may
be made by conventional methods. If failure should
occur, the entire assembly should be replaced. The
schematic is shown complete, and circuit board
replacement paxts are listed in Section VL.
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8-17. Air circulated by the blower is drawn through
an expanded-foam filter located on the rear of the
power supply heat sink. Inspect the filter periodi-
cally. Wash the filter in detergent and water, Allow
the filter to dry theroughly before reinstalling,

CAUTION

Do not operate the oscilloscope without
the filter installed. Dust and grime will
collect on internal parts and cause mal-
functions,

8-38. TROUBLESHOOTING THE HIGH VOLTAGE
POWER SUPFLY.

839. The high potentiuls found in the HVPS attract
dust. Periadically remove the covers from the HVPS
and clean dust accumnlations with a small brush or
light air blast.

8-40, Malfunction of the HVPS will usually result
in loss of trace or unstable intensity. Troubieshooting
may be accomplished with ohmmeter checks of the
osciilator transistor, high voltage transfnrmer, and
regulator circuits. In the event of quadrupler failure
replace the assembly.

8-41. TROUBLESHOOTING THE CALIBRATOR CIR-
CUIT. .

842, If difficulty is encountered with ealibrator
operation, try internal and externial modes of oper-
ation and see if n signal from either mode will supply
an output. If no output is available, check the input
source to the calibrator, the pulse shaping circuit,
the output attenuntor, or switching. Voltages are indi-
cated on the schematic. Check the supply voltages
to the calibrator section.

8-43. TROUBLESHOOTING THE GATE AMPLIFIER.

844. Gate amplifier problems will usually affect
the CRT trace. Before troubleshooting the gate ampli-
fier, check the signal output from the horizontal time
base (collector of AI3A1QL on gate board). The
signal should be approximately 1.3 volts. If the
signal is not present at this poiit, check the inter-
connecting wiring from the time base to the gate
amplifier board, and the biasing circuit of Q1.

8-45. - SERVICING THE CRT TERMINATION CIRCUIT.

846. Replacement of components on the termi-
nation circuit (CTR neck aud shield) is critical. The
iead length and location of replacement components
should be maintained to reduce reflections.
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8-47, TROUBLESHOOTING THECRT TERMINATION
CIRCUIT.

848. Troubleshoot the CRT termination circuit by
dc voltage measurements, The voltages given may
vary slightly and still provide proper operation,

849. In the 180-mode (refer to theary of operation,
CRT termination circuit in Section [V), install a 180-
geries vertical plug-in amplifier (make sure the plug-
in complies with the instrument compatibility para-
gruph in Section II). Diodes CRI through CR4 should
be forward binsed and should exhibit a voltage drop
of 0.6volt de anode-to-cathode. Approximately +55
volts de should be m=asured at the two neck pins of
the CRT where the vertical cable connects (with trace
at center graticule), On the calibrator board, +34 volts
de should be measured at resistor A4R45, Diodes
A9CRI and A10CRI should be back biased in the
180-mode with +55 volts dc at the cathode and
approximately +35 volts de at the anode.

8650. In the 183-mode, install a 18} -series vertical
emplifier ond 183-series horizontal time base. Diodes
CR! through CR4 are back biased with #+69 volts
dc on the cathodes and +i5 volts on the unodes
(both voltages measured to chassis ground). Diodes
A9CR! and AIOCRI are forward biased and should
have approximately 0.6 volt de drop anodeto
cathode. Transistor Q1 should have +100 volts de at
the collector, +57.1 volts dec at the base, and +56.4
volts de at the emitter (voltages referenced to
chassis ground).

8-51. TROUBLESHCOTING THE HORIZONTAL AM-
PLIFIER.

852. Trouble in the horizontal amplifier will usunl-
Iy cause nn unbalanced condition, The trace will
usually shift from the center of the CRT and may
leave the viewing area completely. Troubleshooting
the horizontal amplifier differential stages may be
done by clamping the stages together. The following
steps deseribe this method.

'CAUTION

The procedure for clamping the bases of
" the differential amplifier stages together
" can damage the equipment unless done
" propezly. Do not allow the jumper wire
to contact the chassis or other com-
ponents.

a. Use n short jumper wire with an insulated -

miniature clip in each end.

b. Turn.the instrument ofi’ while making con-
nections with the jumper.

c. Connect the jumper between the bases of
, Al1Q3 and ANIQ4.
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NOTE

f. Place the jumper between the bases of ALIAL-
Q7 and A11A1Q8. Check the operation according to

. step d,
Tronsistors All{}} and AllQ4 are
mounted on the bracket underncath
the horizontal amplifier board. Con-
nection between the bases may be made
on the top side of the hoard at resistors
Al1AIRD2 and ALIALRGS,

g Proceed as in step d to differential pair
ALLALQS, ALLIALQS and also ATLAIQ3, ATIAIQA.

h. Using this methnd, the trace will return to
center on the CRT if the stages between the point

d. With the jumper in place, teen on the oscillo-
scope. If the trace returns to the center of the CRT,

Q7 and Q8 are functioning properly.

e. Turn the oscilloscope off. Remove the jumper

clamped and the output are functioning properly.
When a stage is reached where the trace does not
return, voltage and chmmeter measurements should

reveal the trouble.

wire,
Fable 8-1, Troubleshooting Chart, Low Voltage Power, Supply Module
Trouble Probable Cause Isolation Procedure
No Qutput Open fuse, Replace line fuse,

{pilot lamp out)

Thermal cutout open,

Allow instrument to cool.

Check ventilation filter, fan operation and
possible overload condition,

Foulty thermal cutout.

Check continuity, replace cutout,

Faulty switch,

Check continuity of switch.

No Qutput
{pilot lamp on)

+100V-supply fuse ope}:.

Inspect and replace.

Faulty bias supply.

Check AC output on transfcrmer taps 4 & 9.

Faulty diode (CR1 thru CR4}.

Check DC output between ATW1J1-B {+)
and A1W1Jt1-14 {-).

Faulty zener.

Measure DC across A1ATVR1 {6.19V).

Faulty +100V supply.

Measure between TP1 and chassis,

Faulty comparator circuit.

I +100 Vdc is not present replace A1A1U1,

Open regulator transistor,

If voltage is still not pres:nt, replace A1Q
in heat sink.

Regulation poor +100V supply out of Measure voltage at TP1 {+100 Vdc).
. {all voltages) regulation.
Voltages high Replace A1A1U1, check A10Q1 in heat sink,

Reference out of tolerance.

Measure DC across ATATVR2 (9V).

Voltages on all +10QV supply incorrectly Adjust ATAIR11 while measuring +100 Vdc¢
supplies tco high adjusted. output between TP1 and chassis,
J or low ‘
&0
BRI ARt s i L s -y
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Table 81, Troubleshooting Chart, Low Voltage Power Supply Module (Cont'd)

Trouble

Probable Cause

Isaltation Procedure

No voltage from
+16V or —12.6V

supply

SCR turned on, shorting
out supply,

Turn off supply and restart, Use varfable transformer

to supply the line voltage to observe operation,

+100V supply outr.ut too high.

NOTE

The +15-volt and —12.6-volt power supplies have an
overvoltage-protection circult that utilizes an SCR.
If an overvoltage or transient condition appears at
the output of these supplies, the SCR is triggered
into conduction, shorting out the supgply, In order to

~clear the short, shut down the supply to allow the
SCR to return to the off condition.

+35V, +16V, —-12.6V
or =100V supplies
{no output}

Fuse open. .

Inspect and replace,

Faulty comparator,

Replace integrated circuit with gocd unit.

Faulty driver transistor,

Chack A1A1Q2 (+16V)
Check AI1A1Q3 {-12.6V)

QOpen series regulator.

Faulty dicde in bridge

circuit,

Open winding in transformer,

Check A1Q2 (+35V)
Check A1Q3 (+15V)
Check A1Q4 (—12.6V)
Check A1Q5 (—100V)

Measure dc output of bridge circuit at
filter capacitor.

Measure ac output on transformer secondar,es,

{Volitage too high and
unregulated)

Faulty integrated circuit.'

Shorted series requlator
transistor.

Shorted driver transistor,
{(+15V and —12.6V supplies
only). :

Replace integrated circuit with good unit.

Check appropriate transistor in heat sink.
A10Q2 (+35V)

A1Q3 (+16V)

A1Q4 {(-12,6V)

A1d5 (—100V)

" Check A1A1Q2 or ATA1Q3.
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Service

Table 82, Troubleshooting Chart, High Voltage Power Supply

DEATH.

I WARNING l

THE HVPS VOLTAGES ARE DANGERCUS.

CONTACT CAN RESULT IN INJURY OR

1

Trouble Probable Cause

{solation Procedure

Check for waveform

No HV Output Open Lina Fuse, Check and replace.
{HV osciltator not
operating) Open HV fuse, Disconnect instrument.

inspect fuse on HV regulator board,

at ccllector of Q2
Inoperative LVPS.

Refer to LVPS troubleshooting.
Check +100V, +16V & —12.6V outputs,

Faulty osclllator
transistor Q2,

Check or replace,

Loss of power to
HV ascillator,

Measure 0.2 ohm coniinuity across
collector wind'ng.

Open base circuit
in HV oscillator,

Measure 0,1 ohm continuity across
base winding.

Shorted secondary of
HV oscillator transiormer,

Measure 250 ohms continuity across
winding associated with ABAICR1.

Maasure 400 ohms cuntinuity across
both windings associated with ABATCR2,

Inope: ative Regulator
circuit.

Make chmmeter measurements in
HV regulator.

HV oscillator
operating cut
of regulation

Inoperative regulator,

Make chmmeter measurements in
HV regulator to focate faulty component.

- 8-53. REMOVAL AND HEPLACEMENT

PROCEDURES.

854. The following paragraphs describe removal
and replacement of sesemblies and components of
the Model 183A/B. Steps that do not specify Model
183A or Model 183B are for both models.

8-55. LOW VOLTAGE POWER SUPPLY MODULE RE-
PLACEMENT. :

856. To remove the low voitage power supply

" module:

e e L 2

a. Remove power cord and probes,

b. Remove lower-left and lower-right covers on
Model 183A, or bottom cover on Model 183B.

¢. Turn instrument upside down, remove four
screws from center support holding power module.

d. Disconnect two nylon connectors nn forward
part of supply.

e. Turn nscilloscope right-side-up with front
facmg rear of workbench.

87
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Service
Table 83. Trouhleshooting Chart, Calihrator
Trouble Probable Cause Isolation Procedure
No output Faulty power source, plug, or See schematic and measure voltages
(any mode) <able, at calibrator plug,
Faulty bias to pulse shaper Measure dc voltage at each pin ¢!
AdU1, pulse shaper with mode switch in
EXT paosition,
Faulty switch or Check waveform at output of pulse
attenuator, shaper (pin 8) with mode switch in
INT {2 kHz).
No signal input to Check waveform st input of pulse
pulse shaper, shaper {pin 14) with mode switch in
INT. ‘
No ocutput Faulty voltage supply Measure dc voltage supplied to

" (internal mode

to multivibrators,

A4C10 from FREQ switch A4S1A.

only}) FREQ In 1 MHz pasition.
Measure dc voltage supplied to
A4C4 from plug,
Measure dc voltage supplied, to
Ad4C12 from FREQ switch A451A,
FREQ in 2 kHz position.

No output Faulty transistor. Check transistors in inoperative

{internal mode one multivibrator,

freq only)

No output . Faulty or nu input Measure waveform input to base of

{external made
only)

from emitter follower.

Apply main gate cutput
signal to EXT CAL input
jack on rear panel to trouble-
shoot calibrator in external
mode, (Time base must be

- installed to use gate output

Schmitt trigger transistor A4Q1,
{nput should be —0.8V to trigger.
{Mode switch in EXT position, —1.0V
signal applied to external inout),

Check voltages supplied to emitter
follower A3Q2,

as source), Check transistor A3Q3.
Faulty Schmitt trigger Measure voltages applied to
circult. Schemitt trigger circuit.

Check transistors in Schmitt trigger
circuit.
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Table B3, Troubleshooting Chart, Calibrator (Cont’d)

Service

NOTE

Trouble Probable Cause Isalation Procedure
incorrect Faulty attenuator or Check values of reslstors
amplitude switch, between A4U1 and calibrator
{60 mV anly) output jack, Clean or repair switch.
Incorrect Amplitude adjustment. Readjust, refer to Section V.,
_ amplitude
{0.6V and Faulty pulse shaper. Measure all de voltages at pulse shaper
650 mV) pins and at calibrator output, High 2
output should be 1,0V and 0.1V,
tncorrect NOTE
ampljtude
The callbrator must be termina.ed into 50 ohms
$0.6 ohm for accurate measurement, Unloaded
output (high impedance) will provide 1.0 and
0.1 volt, '
Improper duty Adjustments. Readjust, refer to Section V,
rycle of freq
{one INT mode Faulty component in Check and replace faulty companent,
only, 1 MHz or multivibrator circuit, '
2 kHz)

When components are replaced in the multi-
vibrator ur pulse shaper circuits, refer to Section
V and check adjustments,

{Both INT modes)

Improper voltags supplied

to multivibrators,

Measure voltages and correct.

{EXT mode only)

Foulty component in
Schmitt trigger circuit,

Check and replace faulty component.

Distorted waveform.
{one INT mode only,
1 MHz or 2kHz2)

Faulty component in
multivibrator circuit.

Check and replace faulty component,

Faulty bias to pulse
shaper.

Measure voltages at pins of pulse
shaper.

Faulty input signal to
pulse shaper.

Check waveform of input signal to
pulse shaper.

Faulty pulse shaper.

Check all voltages, components and
waveforms.
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Service

CAUTION

When power supply is removed from
mainframe, be careful with components’
on regulator board, When reinstalling
power supply, make sure wires are not

Model 183A/B

f. Remove two screws {(upper-right nnd lower-
left) from power module heat sink and slide power
module from mainframe,

g. To replace power supply module, reverse

pinched. steps a through £
: Table 84, Troubleshooting Chart, Gate Amplifier
Trouble Probuble Cause Isolation Procedure

No main gate or
alternate trigger
output !

Faulty signal connection,

Trace signal path from time base
through W21J1 to gate board.

Intensity level too low,

Refer to Section V for intensity level
adjustment,

Incorrect bias to Q1.

Isolate inputs.

Check bias component

Trace intensity too dim
or teo bright

INT, zero adjustment, or
intensity level Incorrect.

Refer to Section V for adjustment,

Intensity limit control in
HVPS incorrectly adjusted.

Refer to HVPS adjustments in
Section V,

Faulty component,

NOTE

Amplitude of waveform at
TP 3 should be adjustable
from 0 to approximately

80 volts with INT control,

Measure amplitude of waveform
atTP 3.

Measure dc volteges from TP 1
through TP 3 . Check A13A1Q1,

Leading edge of wave-
forms too dim on fast
sweep speeds

Rise time of gate signal
too slow,

Check adjustment of A13AIC7 and
A13AI1CS, refer to Section V for
procedure,

!

No alternate trigger

Transistor fallure Q10

Cneck waveforms and measure d¢
voltages TP 1 through TP 3 .

Check waveforms and measure dc

or pulsed fluodgun. through 13, Faulty voltages TP 4 through TP 6 .
Main gate output OK component, !
No pulsed floodgun. Transistor failure Q16, Measure dc voltages at Q16, Q17, Q18,

Main gate and alternate
trigger OK

Q17 or Q18. Component
failure.

and Q19.

Check continuity through R2 and 52
and connecting wiring.

No floodgun
{normal mode}

Transistor failure or
component fajlure,

t

Check dc voltages at A13A1Q19, Check
continuity through R2 and 52.
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8-57. HVPS COMPONENT REPLACEMENT.

Disconnect power from instrument be-
fore working on HV supply., Dangerous
voltages are exposed.

858. The HVPS regulator board is mounted on rear
panel of display section of instrument. Access may be
obtnined by removing heat sink, The oscillator tran-
gistor is mounted inside of heat sink. When replacing
tronsistor, be sure transistor is completely insulated
frorn heat sink by insulating washer, If collector
of transistor becomes shorted to chassis, the HVPS
fuge on regulator board will open when power is
applied. Do not over-tighten screw mounting tran-
sistor, HVPS regulator bourd may be removed by dis-
connecting square pins and removing screws holding
circuit board to rear panel.

859. The HV rectifier bourd and quadrupler are
housed together under the box cover located to the
rear heside the CRT. To remove the assembly pro-
ceed as follows:

a. Remove power cord and prohes,

b. Remove upperleft cover on Model 1B3A or
top cover on Model 1838,

When disconnecting HY plug from
HVPS quadrupler box, short exposed
end of plug to chassis to discharge
CRT.

c. With insulated long-nose pliers, disconnect
HV plug from HVPS quadrupler hox and short out as
described in preceding warning.

d. On Model 183B disconnect vertical cable
from CRT.

e. On Mudel 18JB remove verticnl cable bracket
from horizontal bracket. :

f. Remove two screws securing HV quadrupler
cover and remove cover.

g- On Model 183A disconnect square pins from

HV rectifier board and remove HV quadrupler as-
sembly.

h. On Moedel 183B disconnect square pins at
same time as you are removing HV quadrupler as-
sembly.

Service

i, If removal of HY rectifier hoard is desired,
disconnect wires from quundrupler nssembly and
remove four screws,

j. To repluce HV components reverse steps n
through i,

8-60. CALIBRATOR BOARD REPLACEMENT.
861, To remove calibrotor bonrd:
"~ a. Remove power cord and probes.

b, Remove upperleft cover on Model 183A,
or left cover and side casting on Model 1838,

c. Remove FIND BEAM switch knob.

d, Unsolder BNC connector from calibrator
board and unserew connector frean front panel,

e. Disconnect square pins and disconnect plug
from calibrator board. '

f. Remove three screws that mount calibrator
bourd to bracket,

g. Remove board by sliding towur! rear of in-
strument. Rock board slightly to allow awitch knobs
to clear front panel.

h. To replace calibrator hoard reverse steps a
through g.

8-62, INTEGRATED CIRCUIT REPLACEMENT.

863, The IC's (integrated dircuits) in this instrument
are of two general configurations, plug-in types and
those soldered in place. Remove u plug-in IC with
a straight pull awuay from the board. Soldered 1C
units may be removed with soldering irons that simul-
taneously heat all connections (available from
various manufacturers). Soldering irons with built-in
desoldering tools also facilitate quick removal,

CAUTION

Unless an IC has definitely failed, be
careful to prevent damage when re-
moving or replacing it. ,
864, Use the following procedure for removing an
IC with a standard soldering iron.

a. Cently grip each lead of the integrated circuit
with tweezers.

b. Heat solder joint until molten and lift lead
away from board. Do not overheat integrated circuit
or etch on circuit board. Use a small soidering iron
with chisel tip (40 watts or less with 1/8inch tip).
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Muodel 183A/B

Table 85, Troubleshaoting Chart, Horizontal Amplifier

Trouble

Prohable Cause

Isolation Procedure

Qutput unbalanced
{trace off center)

DC balance out of
adjustment,

Refer to Sectior, V and perform balance
adjustment,

Horizontal position
voltage out of range,

Check base of A11AIU1Q1, Horizontal
position should provide O volt,

Component faulty,

NOTE

Differential amplifier
voitages should be close
between stages. Voltage
differences may indicate
faulty camponents

Isolate defective stage with pracedure given
in troubleshaoting paragraph.

Measure dc voltages through differential
amplifiers,

Make ochmmeter checks at areas of voltage
differences,

No output

No Input signal
from time base.

Connect CALIBRATOR OUT to

HORIZONTAL EXT INPUT. Set

HORIZONTAL INT - EXT switch
10 EXT position,

Faulty time hnse,

Refer 10 time base manual,

Faulty connectars or
wiring,

Check output of time base through J1 to
horizontal board A11A1.

", Faulty horizontal

attenuator,

Set HORIZONTAL X1 - X10 switch to X10.
X10 bypasses attenuator,

Incorrect voltages.

Measure dc voltages on horizonta) amplifier
circuit board,

Faulty A2U1,

Measure dc voltages at pins of A11ATUY,

Faulty transistor.

Check by substitution,

Check dc voltages at pins A11A1Q1 and A11A102,

Horizontal amplifier
. out of calibration

Incorrect calibration.

- Refer to Section V and perform gain adjustment,

Incorrect voltages.

Measure dc voltages,

Attenuator damaged.

Switch to X 10 range and recheck catibration,

Check A11A151,

Paor horizontal
tinearity

Incarrect adjustment

Amplifier distortion,

Refer to Section V and perform horizontal
amplifier lincarity adjustment.

Check waveforrns for linearity.

Horizontal amplifier OK
{no display on CRT}

Disconnecterd or broken
output cable,

tnspect visually.
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c. Repeat process for ench lead until integrated
circuit is loose,

d. To install new integrated circuit, press each
lend agninst board gently with soldering iron tip,
Hold lend in pluce with tweezers until solder cools.

8-65. GATE AMPLIFIER BOARD REPLACEMENT.
8:66. 'To remove gate amplifier hoard:
a.  Remove power cord and probes.

b. Remove upperright cover on Model 183A or
top und L2ft cover of 1838,

¢, Disconnect pate amplifier  output  wire

{white) from HV regulator board.
d. Discon et plug from cireuit baord.

e. Kemove screw located on top of gate ampli-
fier hoard bracket. Screw has countersunk head and
gecures bracket to mainframe,

f. Remove two lower serews from gate nmplifier
board that seeure bourd and bracket to mainfrome

g Remove hoard (with bracket nttached) from
mainframe.

h. If board must be removed from bracket, re-
maining screws can be removed and hoard and
bracket separated.

The white heat sinks on the output tran-
sistors are made of Beryllium Oxide. The
materinl is safe in solid form. Do not
file, scrape, or alter the material in a
manner that will create powder or dust.
It is harmful if inhaled.

i. To replace gate amplifier reverse steps n
through h.

g-67. CATHODE-RAY TUBE REPLACEMENT.

8.68. . To remove CRT:

When removing or replacing the CRT,

wear a face mask or goggles, and gloves.

The CRT is evacuated. An accidental
- tap could cause implosion.

Service

a. Remove power cord and probes.

b. Remove plugin units and all instrument
covers.

c. Remove light shield.

d. Remove four screws sccuring hezel and
remove hozel.

e, Disconnect wires from CRT neck pins.

f. Disconnect (957} wire from calibrator hoard
(sqquare pin). Cut Ty Wrap to free wire,

g. Remove four screws holding heat sink on
display portion of mainframe,

h. Disconnect CRT socket from rear of CRT.

i. Loosen clamp on neek of CRT.

When disconnecting HV  plug  from
HVPS juadrupler box, short exposed
end of plug to chassis to discharge CRT.

j. With insulated long-nose pliers, disconnect
HV plug from HVPS quadrupler box and short out
as described in preceding warning,

k. Remove CRT by gently sliding it out of
shiceld while guiding attached wires through openings
in CRT shicld.

1. To repluce CRT, reverse steps o through k,
8-69. HORIZONTAL AMPLIFIER REPLACEMENT.

870. To remove horizontal amplifier;

a. Remove power cord, probes, and plug-in
units.

b. Rembove upper-right cover on M.odel 183A or
top and bottom covers on Model 181B.

c¢. On Mode] 183B remove horizontal amplitier
cover by removing one screw toward rear of cover
and loosen three screws nt the front. Cover fits on
display side of spacer.

d. Disconnect all wires from horizontal amplifier
board {note placement,.

e. Unsolder BNC connector from circuit board
and unscrew BNC connector from front panel.
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-~ Service -

f. On .Model 183B, disconnect vertical cable
from CRT. Remove vertienl cable bracket from hori-
zontal board bracket.

g Remove screw located un top of horizontal
amplifier board bracket, '

h. Remove two screws on lower part of circuit
board that secure board and bracket to mainframe,

i. Remove circuit board with bracket attached
by sliding them toward rear of instrument. Rock
board slightly to allow switch knobs to clear front
panel.’
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j. If hoard must be removed from bracket re
maining screws can be removed and hoard and
bracket separated,

The white heat sinks on the output tran-
gistors are mude of Beryllium Oxide. The
materinl is safe in solid form. o nat
file, scrape, or alter the material in n
manner that will create powder or dust.
It is harmful if inhaled.

k. To replace horizontal amplifier, reverse steps
a through j.
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l Model 183A/B Sarvice
\ Table 6. Schematic Notes ‘ i
| , .
‘ Refer to MIL-STD-15-1A for schematic symbols not histed in this table.
-
- —— - 17. Main signal path HV RECTIFIER AS A9, AIO
Etched circuit board
I E_ - gl iﬁl %% HY RECTIFIEF; QUADRUPLER A6 CRT TERM ASSY'S W21J3 A4 CALIBRATOR
HORIZONTAL AMPL QUADRUPLE
— 18, -emmm——e——  Primary feedback path
2. r N Assembly - / oo\ i A7 HVREGULATOR
- —_ 5 ' / A3 EMITTER FOLLOV/ER
19, -~ Secondary feedback path ; (INSIDE HEATSINK)
r_ — _l L:---n-.... J RIS “ »uii L _ : } ‘ "- ’
S '] Eiched circuit board . ' gy o< SRRy oy 2 ; el
o] onessembly N st ol R ST =c o O 7
‘}l‘? N _,-k;:,.:“;'ﬁi ;FE ¥ HV RECULATOR
§ St e Ba ¥ A3 EMTTER -
1 E@D Field-effect transistor : . s AIRFILTER FOLLOWER
’ . s (N-type base} e :
s [ ] Frontpanel marking DAY INSIDE FEATSING
_————— 2 Breakdown diode -,
5 L __ _ ¢t Rear-panel Marking ’ (voltage regulator) --
6. O- - Front-panel control 23 ;', Light emitting L
' diode (LED) AtWIP2 Ald] AlW|n
_ . - W2ls — —— AlWiv2 AlAZ  AIWIPI walu MPIS3
7. " Screwdriver adjustment ’ Al W2Jly02  PLUG-IN CONNECTOR VERT CONTACT
24, @ Step-recovery dicde LOW VOLTAGE POWER
8. P/0 Part of SUPPLY MODULE Al
. Clockwi 4 of vari . Circuit s d LOW VOLTAGE POWER
‘g W Jlockwise end of vari- s Lircuits or components drawn SUPPLY MODULE
S ¢ able resistor T with dashed lines {phantom) show
, _ 25 =*  function only and are not intended
10. NC No connection ' “':Ehr' to be complete, The circuit or AllAl
. v component is shown in detail on HORIZONTAL AMPL W2lu4 Al3AIGATE
1 3 Waveform test point # anather schematic.
, (with number) i .
‘ , 26. {925) Wire colors are given by
o , numbers in parentheses .
l 12 —% - Clamp type connector using the resistor color code AI3A) gate W2104 wari.3 A4 CALIBRATOR
o ; [ (925) is whi-red-grn
] ‘ ...‘_.;, 0 - black 5 - Green
13. l —> >~ Single-pin connector on board 1 - Brown 6 - Blue
2 ' 2 - Red 7 - Violet
g 3 - Orange 8- Grey
; '_-_| : 4 - Yellow 9 - White
-‘ Pin of a piug-in board ARFILTER
14 [ >' {with letter or number) 27. * Ogtimum value selected u
Lo o ‘ at factory, typical
| | value shown, part may
15 b — Coaxial cable connected have been omitted.
‘ ' lé ad directly to board ,
S = Unless otherwise indicated: ‘
o - 28, h A 1Al
2 ‘ resistance in ohms u«lo%}sm X‘:‘%}IJF?Z A AW
16 v Wire connected to pressure-fit capacitance in picofarads
0 . L socket on board inductance in microlienries
g - T 183A-B-3A
S Figure 8B-2.
{ Chassis Coraponent Locations
; i 815




w2hdt
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3 DELAYED GATE OUT == %")' {13 29 )— - +I5VDC
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_
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4
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183A~C~ BB

Figure 83. Jack Connections

Service Model 183A/B
VOLTAGE MEASUREMENT CONDITIONS
a. Set Model 183A/B Oscilloscope:
(1) CALIBRATORMODESWITCH ..... .. EXT
(2) No signal applied to CALIBRATOR EXT INPUT.
b, All measurements made in reference to chassis ground,
¢. Voltages may vary slightly between units. +6.2V—
d. Voltages shown on schernatic are dc.
WAVEFORM MEASUREMENT CONDITIONS 0.2 V/DIV 0.5 V/DIV
B USEC/OW ' 6 USEC/DW
n. For waveformsVandvset Model 183A/B Oscilloscope:
CALIBRATORMODESWITCH .......... " EXT
TIMEDIV . ... oo i b usec
SWEEPHOLD QFF  ,,,........ vvrev..  NOBM
SWEEP VERNIER ..... RPN e CAL
k. Connect MAIN GATE QUT to CALIBRATOR EXT INPUT
and also to external trigyer input of monitor oscilloscope using
TEE connector and cables,
¢, Set monitor oscilloscope:
horizontal magnifier . ........... RN X1 1 V/DIV ' 1 V/DIV
ISPIBY e s INT WV Becronw 50 USEC/ONV
Time base trigger source ... cvv oo v b EXT
HORIZONTAL TIME/DIV ........ e b usec
TRIGGERSLOPE .........oiviiernre +
Trigger signal coupling ., . .. ...... . AC
SWEEPMODE ........... P e AUTO
VERTICAL V/OIV .......... e - 0.02
POLARITY .............. Ch e - +
d. For waveforms@through@. —5.1V-
{1}  Set Model 183A/B Qscillascope:
CALIBRATORMODESWITCH......... INT
CALIBRATORFREQ ............... 2 kHz 05 VIDIV
CALIBRATORAMPL ....,......,... 08V s REe v B0 USEC/DIV
{2} Disconnect monitor oscilloscope horizontal trigger cable
from CALIBRATOR EXT INPUT and connect to CALIBRATOR
CUT jack. ‘
1B3A-C-12
Figure 84. Calibrator Waveforms and Voltage Measurement Conditions
B-16

s SO o e '.. -Il. - : : “il




I

Mode! 183A/8

A

Cucuit boards bave plated  through
component holes. This permils solder-
ing from either side of the board.
REF GRID REF GRID
DESIG | Loc | DESIG | wOC
c1 D6 | RIG B6
c2 c6 R17 B6
c3 B6 | R18 Ab
c4 c6 | R1O AB
(13 B4 | R20 Bb
C6 n6 | R2Y B6
c7 D6 | R22 B6
c8 cb | R23 Bb
co B6 | R24 c6
clo A6 | R25 ca
(3] a4 | R26 c4
c12 B4 | R27 c4
ci3 C6 | Rz8 D4
c14 C-6 | R29 c4
Ci16 c-4 R30 [
ci6 D7 | R3Y ca
c17 ¢4 | R32 DA
ci8B « C3 | R33 D3
ci19 C-3 | R34 D3
c20 o7 | Ras BA
c21 B7 | R36 B4
CRA 87 | A37 B4
CR5 87 Ras c3
CR& A7 | R39 ca
(R} o | R4D c3
a cb | Ray B3
Q2 c5 | Raz ca
Q3 B6 | R4A3 D2
a4 B6 | F4a D3
Qs B6 | RAb C-6
a6 B6 [ R4G c?
Q7 BE | R47 c?
Qs A7'l RaB c6
Q5 A7 | Ras 07
a0 A-7 | RGO c7
R1 c6 | ABY c?
R2 b | RB2 c7
R3 B6 | R53 AB
R4 BB | R54 Ad
R5 B-4 R&7 87
A6 D6 | R&9 A6
A7 D5 | R60 A7
RB8 D6 | RGY AT
RO D6 | R62 B7
RO D5 | s? c
R11 86 |52 A2
R12 BG | Ut c4
| R13 B |vR1  ©6
R14 B6 | VA2 ca
Ad R15 B6 | VR3  C6

Figure8-5. Component Locations, Calibrator Board A4

||IIIII\H-;I_7 it e L
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IC&LIBRN’GF |

' ExT INPUT l >—.-v.h.

.-

|p/o A3|

R
2QC

Rap)

————tem. mtr

Service

[P70 A4 caLigratch BO (00183-66527) | | MHz 2 kHz :
MULTIVIBRATOR MULTIVIBRATOR
Q3/04 Q /a6
w2y | Rl
10 *1442V
7 :;2 13.P, N, HIBVIF) Tt +_]_,c5
! +1lel ric2 ¢4 T 2e2vF
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‘Service Mudel 183A/B
VOLTAGE MEASUREMENT CONDITIONS
a. Set Model 183A/B Oscilloscope:
horizontalinput .. ...... o EXT
horizontal coupling .. . . ..o i v e b e e o (314
horizontal magnifier .......... ke X10
NORM - CALswitch ........... v NORM .
BW -PHASE switch ................. . BW :
-0.12V- - OBV :
b. Adjust HORIZONTAL POSITION for O volt at base {pin 2) of X
vial. ]
¢. Adjust DC BALANCE (R17) for O voit at base {pin 9} of
U1Q4.
d. Volta-,jes may differ slightly between instruments.
e. All measurements made in reference to chassis ground.
f. Voltages shown on schematic are dc, )
+30V- :
0.48V - 4.8V .
WAVEFORM MEASUREMENT CONDITIONS ‘
a. Set Model 183A/B Oscilloscape: v
horizontal INPUE .. .o v i e INT memv
horizontal magnifier. ... .. SN X1
TIMEDIV . ..o v i e v 0.5 usec
SWEEPHOWDOFF..........ovv et .. NORMAL
SWEEP VERNIER ........ CAL
b. Set monitor oscilloscope:
horizontal magnifier . . ... ..... .. ... e X1
DISPLAY .. iiih i e v nencorsrns INT
Timebase triggering . .......crve.0s . INT
HORIZONTAL TIME/DIV ........ ...t 0.5 usec 045V
TRIGGERSLOPE .......ccvenenrvnns + +28V -
Trigger signal coupling .. ...o v hv v enn s AC
SWEEPMODE .. ....cviiirenrennss AUTO 3
vertical VIDIV ..o i e et NOTED
POLARITY ...... +UP N\g/ rovioy
COUPLING ... iviri i rnerer e AC
183A-C-13

Figure 87, Horizontal Amplitier Waveforms and Voltage Measurement Conditions
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VOLTAGE MEASUREMENT CONDITIONS
a, Set Madel 183A/B Oscilloscope:

NORM
(just out of detent) ON

horizontal input . .
FLOGDGUN MODE ...,
scale pot ...
b. Set INT control fully counterclockwise,

¢. Adjust intensiiy level adjustment A13A1R9 to obtain +11.9
volts measured between base of Q2 and chassis,

d. Adjust zero adjustment A13A1R21 to obtain -5.6 volts
measured between base of A13A1Q5 and chassis.

e. All measurements made in reference to chassis ground,
f. Voltages may differ slightly between instruments.

g. Voltages shown on schematic are dc.

WAVEFORM MEASUREMENT CONDITIONS
a. Set Model 183A/B Oscilloscope:

INT. ... ovvrerrrnnnesrreess. NORMAL VIEWING
horizontal INPUt . ..o e v i it e INT
horizontal coupling . ... inv s pC
horizontal magnifier ........... . s X1
TIMEMIV ... vvv i veerrrarasrss . 0B usec
SWEEPHOLD OFF ..., ..o v NORM

SWEEP VERNIER ..... CAL
FLOODGUNMODE .............,.... PULSED
scalepol ... {just out of detent) ON

b, Set monitor oscilloscope:

horizontal magnifier ......... ... ... X1
DISPLAY ....... .00 e . INT
Timebasetriggering . .. v v v v v h v i e INT
TRIGGERSLOPE +++ -+ o v vn v v e +
Trigger coupling ... .o oo.. AC
SWEEP MODE ........ AUTO
TIME/DIV ........ e NOTED
vertical V/IDIYY o NOTED
POLARITY ............ +UP
COUPLING .. ...ttt rrnansras DC

+11.6V~

0.5 V/DiV
2 USEC/DIV

11,5V~

0.6 V/0IV
2 USEC/DIV

1 vV/OIvV
10 USEC/DIV*

¢ W ATHE 3%
A PR T 15 W LT Rt Y AR

Q.05 V/DIV 6 Vv/DIV
2 USEC/DIV 2 USEC/DiV

5 v/DIv 5 V/OIV
10 USEC/DIV 10 USEC/DLV

V 5 v/DIv
1¢ USEC/DIV

i83A-C-14

820

Figure 8-11. Gate Amplifier Waveforms and Voltage Measurement Conditions
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WAVEFORM MEASUREMENT CONDITIONS

a, Set Model 183A/8 Oscilloscope:

Turn power on,
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Figure 814. HVPS Waveforms
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Figure 815. Component Locations, HVPS Regulator Board A7
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Figure &18. Component Location, Blower Motor Assembly A1A3
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