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Addenda
Model 332B/AF

INTRODUCTION

The Model 332B/AF is a special version of the Model
332B. Subsequently, much of the information in the
Model 3328 Instruction Manual is directly applicable. Any
differences in the Model 332B/AF are described in this
~ Addenda.

SPECIFICATIONS

Electrical and mechanical specifications are identical except
as follows:

Accuracy of Output

Accuracy specifications apply after one hour warm-up at
standard reference conditions of 23 (£)°C, up to 90% rel-
ative humidity, constant line voltage, and constant load.

Relative Humidity

0 to 90%

input Power

115/230V ac £10%, 50 to 60 or 400 Hz, single phase.
Approximately 130 volt amperes under full load.
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3328/AF

OPERATING INSTRUCTIONS

Operation of the Model 33ZB/AF is 1dent1ea] 10 the

Model 332B.

THEORY OF OPERATION

The following descriptions are for assemblies peculiarto the
Model 332B/AF. All other assemblies are described in
Section III of the Model 332B manual. . Schematic dia-
grams for the Model 332B/AF aesemblres are located at the
rear of this Addenda.

Voltage Control Circuitry

REFERENCE SUPPLY. The master reference voltage for
the instrurnent is produced in the A5SA1 Reference Supply
{Schematic No. 332B/AF-1083). This assembly consists of
a +15V de reference supply, an oven temperature regulator
for the reference ‘supply, and divider networks for compen-

satlon of offset voltages when the output is set tozero.,

The Reference Supply is composed of differential amplifier
U2 and zener reference amplifier Al. The reference ampli-
fier is enclosed in an oven which maintains a constant
temmperature for environmental stability. Selection of the
values of R7A and R7B scales the output of the’ Referetice
Supply to +15V d¢. Variable resistor R9 allows adjustment

of the resulting Vppp output. Temperaturc eaef‘ﬁerent of”
the basefemitter voltage for Al is dcctirately matched to -

the zener element through selection of R13. The resulting

‘'stable reference at the collector of A)is applied to the nén- =~
“inverting input of U2, The other input to U2 receives an -,

- equivalent voltage from the divider composed of R14
and R15. Any change in Vppp is sensed at the base of Al
and the resulting amplified change applied to the non-
Inverting input of U2. This change then alters the conduc-

tion of U2 such that VREP is maintained at +15V de. ‘

‘Constant opeérating temperature for the reference arnplr—
_fier Al is provided by the Oven Temperature Regulator
'Q1, Ul, and oven R21. The series-pass regulator com-
‘posed of Q1 and U} establishes a constant voltape across

~the heater, R21. Any variations in heater voltage is setised *
‘by Ul and amplified. The resulting ‘output of Ul then
~glters the conduction of Q1 to maintain a copstant voltage
The heater element of R2I com:. o SR
The 270 Hz multmhrator is formed by Q6, Q7 and as-

-across the heater, R21.

.sists of a semiconductor material whreh has moderate con- -+ -
“guetivity at temperatures below 2 speel.ﬁc 'stabilization . .
.point and' s marked decrease in conductivity as the temp-
"erature éppreaehes tl'ie‘ stabilization point : Applieatien ef '

much more stabile operating temperatugd,- . "0 U

2

The dividers composed of R1 through R6 provide a bias
voltage to one input of the A5A4 Chopper Amplifier. R2,
R4, and Ré are adjusted to compensate for offsets in the

10V, 100V, and 1000V Tanges when the output isset to

Zero.

SAMPLE STRING. The A2 Sample String (Drawing

No, 332B/AF-1051) together with the selected range re-
sistor in the A4 Range Cal forms a resisting divider whose
ratio it controlled by the front panel decade dials. The out-
put voltags of the Sample String is proportional to the
reference voltage multiplied by the ratio of the Sample
String resistance to the Ad range resistance.

RANGE RESISTORS. The A4 Range Cal (Drawing No.

332B/AF-1052) provides three separate adjustable range
resistors. These resistors together with the A2 Sample
String form a resistive divider which determines the out-
put voltage of the instrument.

CHOPPER AMPLIFIER The A5A4 Chopper Amplrﬁer
(Drawmg No 332B/AF 1058) compares low. frequency and

"dc control signals fiom the A2 Sample String output to. the

+SENSE terminal voltage and amplifies any difference.
The circuitry consists of an input filter, 2 MOSFET chop-
per, an operational amplifier, a synchronous demodulator,
an output filter, and a multivibrator.

Low frequency and dc control signals at terminal 6 are
passed through the input filter C2, R1, and C? to reiect fre-
quencies above 30 Hz. The MOSFET chopper Q1 modu-
lates the srgna] appeating at the junction of its drain and
R2. C4 couples the resultant to the gate of IFET Q2. The
output mgna] at the drain ‘of Q2 is then amplified by the
operational | amphﬂer IC] whrch has 2. gain of approx-
imately 420. The paraphase amplifier' Q3 amplifies the
cutput of | IC1 ‘and’ provides two equal amplitude, but
180° out-of-phase signals. The collector signal of Q3 is
coupled by C16 to the shunt demodulator Q4. The result-
ing demodulated signal. appearing at the junction of C17
and R24 is filtered tty R24, R26 and C18, leaving only the
amplified dc and low frequency sipnals. The emitter

" sigrial of Q3.is applied through C14, R21, C15, R25, R23,

and C22 to C18, where it is used to cancel any chopper
ripple at 270 Hz.

soclated t:ming networks, in addition to a driver Q3. Vai-
iable résisior R43 adjusts the level of the signal applied to
the driver-Q3, and subsequently the output signalapplied

""t6 the gate of Q1. The collector signal of Q3 is applied to
- . the drain ‘of Q1 to compensate for spikes coupled between




the gate and drain. Variable resistor R34 provides adjust-
ment of the compensation signal. An output signal at the
collector of Q7 is applied to the base of Q4, which. syn-
chronously demodulates the Chopper Amplifier output.

SERIES PASS. The A7Al Series Pass (Drawing No.
332B/AF-1061) contains the series-pass transistors which
control the output voltage. It also contains a voltage con-
trolled oscillator (VCO) and control amplifiers which are
part of the preregulator, 2 power supply, and an auto-
tatic “crowbar driver,

The power supply composed essentially of CR1 through
CR4 produces the required operating voltages for the Series
Pass circuitry. AC voltage at terminals 8 and 9 is rectified
by CR1 through CR4 to provide an unfiltered positive volt-
age. This voltage is isolated by CR5 and filtered by C2 to
provide a +150V dc operating voltage for the series-pass
transistors. The voltage divider of R through R3 and
zener CR6 produces a clipped, full-wave rectified 16V syn-
chronizing signal for the VCQ.

Output voltage of the instrument is established and main-
tained by the series-pass transistors, Q) through Q3. The
transistors Q1 through Q7 are normally saturated and QR
is absorbing the total voltage required to maintain the out-
put of the instrument. However, when the output level or
load current is changed and the voltage across Q8 exceeds
150V, Q1 through Q7 absorb the additional voltage. The
preregulator cireuitry then reduces the output of the A7
H.V. Mother Board until the voltage across Q8 is less than
150V. When this condition is reached, QI through Q7
again saturate and QF absotbs the total regulation voltage.

The automatic “crowbar” consisting of Q10 monitors the
total voltage drop across the series-pass transistors. Load or
output changes that cause the voltage across the series-pass
to exceed 225V will cause Q10 to conduct. Its conduction
energizes K2 on the A7 H.V. Motor Board and places a
load across the high voltage rectifier, thus limiting the volt-
age across the series-pass transistors.

Undjunction transistor Q9 and C3, L3, R37, CR18, R335,
and CR19 form a VCO which furnishes turn off pulses to
the preregulator circuitry. This VCO is synchronized to
the ac line zero crossing through amplifiers Q11 and Q12.

A clipped 16V pulse is rectified by CR32 and C5 to pro-
~ vide operating voltage for the base of the VCO, Q9. This

voltage is clamped to zero during the ac line zers interval

by amplifiers Q11 and Q12, The divider composed of R36
and R42 provides a sample of the clipped 16V pulse at the
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base of Qi2. When the pulse is at OV, Q12 produces an

_amplified positive pulse at its collector, This pulse is dif-

ferentiated by C4 and R41 and the yresulting positive spike
momentarily turns on Q11. Conduction of Q11 clamps the
output of rectifier CR32Z, C5 to zero, thus synchronizing
the output of QP to the ac line zero crossing, The output
pulses from Q9 are dependent upon the voltage charge on
C3. The voltage iz zensed across Q8 through the divider
consisting of L3, R37, R35, CR18, and CR19: If this volt-
age inereases. Q9 will produce a preregulator turn off pulse
earlier in the ac line cycle, thus reducing the ac power
available to the A7 H.V, Mother Board. Conversely, should
the voltage across OB decrease, the ac power to the A7
H.V. Mother Board is increased. o

PREREGULATOR. The A7A2 Precegulator (Drawing. No.
332B/AF-1082) controls the ac power supplied to the in-
strument by passing only enough power to the A7 HV.
Mother Board to meet the output load requirgment. It
consists of a +V supply, a relay power supply, pre-
regulator control drivers, a preregulator bndge and 5 cur-
remt hmxter.

1V and +10V de operating voltages are produced for the
AT7A2 Preregulator by the rectifier CR] through CR4 and
associated components. A 10V ac input is applied to CR1
through CR4. The dc output at the junction of CR2 and
CR4 is filtered by C3 to provide 2 —V operating voltage.
The dc voltage at the junction of CR3 and CR1 is heavily
loadedby R1 to provide an unfiltered +V operating volt-
age. This voltage is also isolated through CRS and filtered
by C4 to provide a +10V dc operating voltage. -

Operating voltage for relay K1, which supplies ac voltage
to the preregulator bridge, iz produced by bridge rectifier
CR6 through CR? and 2. AC return for the bridge recti-
fier is provided through the contacts of K2. This relay is
energized only in the OPR mode by a control voltage from
the A5A2 Series Pass Driver.. The ASA2 Series Pase Driver
automatically removes the control voltage from K2 should
a VOLTAGE TRIP occur, thus removing ac power to the
preregulator bridge and establishing a STDBY condition.

The circuitry consisting of Q2 through Q9 controls the con-
duction of the preregulator bridge alténuator, Q1. Input
pulses from the VCO in the A7A1 Series Pass are supplied
to terminal 14 and the base of Q7. The first pulse turns on

Q7 and Q6, which through regenerative action, saturate.

This eondition turns off Q5 and canses Q4 and Qslto also
turn off.: Q9 is subsequently turned on by the —V collector
voltage of Q8 and provides a negative voltage at the base of
Q2. . R ‘ "
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This condition turns off Q2 and alse Q1, thus causing the
preregulator bridge of CR10 through CR13 and Q1 to pro-
vide¢ maximum attenuation to the ac voltage applied to the
A7 HV, Mother Board. When the ac line passes through
zero, the OV, +V condition at the emitter of 06 causes it to
turn off and also turns off Q7. This condition reverses the
previously described state of each transistor and the pre-
regulator bridge again passes the ac line voltage to the A7
HYV, Mother Board,

AC line voltage applicd to T2 and subscquently the A7
H.V. Mother Board is controlled through the preregulator
* bridge consisting of CR10 through CR13 and Q1. The pre-
viously described circuitry of Q2 through Q9 controls con-
duction of Q1. Diodes CRI10 through CR13 provide a unj-
divectional current through Q1. Positive alternations are

passed by CR10 and CR13. CR12 and CR11 pass negative

‘alternations,  Shouwld Q1 be cut off, C6 and R3 provide a
dynamic load for the bridge. Overload current protection
* for Q1 is provided through divider R2, B8, and R9 and Q3.
Should the current through Q1 exceed 17 amperes, the
voltage at the base of Q3 turns it on and causes Q6 to satu-
rate. This condition causes Q1 to be cut off, thus limiting
the current through the preregulator bridge.

MAINTENANCE

In general, the procedures given in Section 4 of the Model
332B manual are applicable for servicing the Model

332B/AF. Any differences are described in the following
paragraphs.

Unigue Maintenance Procedures

The information regarding Shielded Capacitors is not appli-
cable to the Model 332B/AF.

" Performance Tests

LINE REGULATION, This test is applicable to the Madel
332B/AF. However, the tests are made with the line volt-
age settings of 100, 117, and 130V ac and the resulting out-
put voltage change should not exceed the tolerance speci-
fied in Figure 2. Check at 60 and 400 Hz.

LOAD REGULATION. These checks are applicable to the -
Modea! 332B/AF except that they are performed at 2 nomi-
nal, fixed line voltage of 117V ac only. Refer to Figure 3
for specification limits. Check at 60 and 400 Hz,

RIPPLE. The ripple test determines if ac component super-
imposed on the dc output of the Model 332B is within
specified limits.

Connect the preamplifier to the OUTPUT termi-
nals of the Model 332B/AF. Connect the Modet
931 RMS Voltmeter to the output of the pream-
plifiet. ‘

RANGE READOUT

_LDAD (50 ma) __SPEC.

10 1
10 10
100 10
100 100
1000 100
1000 ' 1000

. 2082 10wy
2008 20 uv
20042 20 uv
200052 200uv
200082 200uv
20,0005 2.0 mv

Figure 2. CONTROL SETTINGS, LOAD REQUIREMENTS, AND LIMITS FOR LINE REGULATION

RANGE

READOUT

LOAD(50 ma)

SPEC.

10
10
100
100
1000
1000

1

10
10
100
100
1000

200
20002
2008
200082
200082
20,0000

AE< 10uv
AE< 20 uv
AE< 20 uv
AE<C 200 uv
AE< 200 yv
AE= 2.0 mv

Figure 3. CONTROL SETTINGS, LOAD REQUIREMENTS, AND LIMITS FOR LOAD REGLILATION




332B/AF

Set the front panel controls of the Model 332B/AF 332B/AF should not exceed 40 microvalts rms.
as follows: Disconnect the load resistor.

FOWER STDBY/RESET CURRENT LIMIT. This check is applicable to the Model
METER CUBRRENT 332B/AF. However, the range of the current control
RANGE . 10 should be from 0.5 to 60 milliamps. :
Readout Dials All Zero : '

VOLTAGE TRIP 1000 '

VERNIEE Clockwise CALIBRAHQN

CURRENT LIMIT Clockwise (60)

With the autotransformer set to nominal line volt- Refer to TB 9-4931-383-50 for Calibration
age (117V ac), set the POWER switch to OPR. Procedure. Paragraph 4-36 through 4-56

The ripple output on the Model 332B/AF should pertains to the JF 332B/D Model and
not exceed 20 microvolts, should not be used when calibrating the .

JE 332B/AF.
NOTE!

.prple indication Is Vig IOOOX preamplifier,

Set the readout dials to 10 volts. The ripple out-
put on the Model 332B/AF should not exceed 20
microvolts rms,

Connect the 200-chm load resistor to the OUT-
PUT terminals. The ripple output on the Model
332B/AF should not exceed 20 microvolts rms.
Disconnect the load resistor,

Set the readout dials to 2ero, and set the RANGE
“switch to 100. The ripple cutput on the Model
332B/AF should not exceed 30 microvolts ms.

Set the readout dials to 100 volts. The ripple out-
put on the Model 332B/AF should not exceed 30
microvelts rms.

Connect the 2,000-0him Ioad resistor to the QUT-
PUT terminals. The ripple output on the Model
332B/AF should not exceed 30 microvolts: s,
Disconnect the load resistors.

Set the readout dials to zero, and set the RANGE
switch to 1000. The ripple output on the Model
332B/AF should not exceed 40 microvelts rms.

Set the readout dials for 1000V. The ripple out-
put on the Model 332/BAF should not exceed 40
microvolis rms.

Connect a 20k-ohm load resistor to the OUTPUT
terminals. The ripple output on the Model




Pages 6 through 11 have been delated.
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WARNING!

During this procedure High Voltage is present
at the terminals of all test instruments except
the standard cell. When relocating the null indi-
cator the output of the 332B/AF should be set
to zero volts.

TROUBLESHOOTING
| Hééistanoa Measurements

These checks are applicable to the 332B/AF, However,
step b. should read: Remove the Pre-Regulator PCB Assem-
bly and set the front panel controls as follows: '

POWER OFF -

METER Vv

VOLTAGE RANGE 100V

VOLTAGE TRIP 1000V

VERNIER Fully Clockwisze (CW)
CURRBENT LIMIT Fully Clockwise (CW) .
Decade Dials 50.00000

The table in Step ¢ shounld read:

RESISTANCE
(Approx)
2.4 kilohms
3.9 kilohms
2.0 kitohms
2.0 kilohms

ASSEMEBLY PIN
Auxiliary Power Supply
Auxiliary Power Supply
Current Limiter
Current Limiter

Unijunctiun Oscillator and Chopper Amplifier

. UNDJUNCTION OSCILLATOR. This check is applicable to

the 332B/AF. However, it should be performed as followé:

a Connect the oscilloscope with a 10X isolation
probe between pins 14 (commeon) and 15 (input)
of the Series Pass P/C Assembly. Set the oseillo-
scope sweaep speed to 1 millizeconds/om and verti-
cal sensitivity to 1 volt/em.

Set the POWER switch to STDBY/RESET. Posi-
tive going pulses of 1.0 to 2.0 volts peak-to-peak
should be observed.

 CHOPPER AMPLIFIER. This check it not given in the

332B{332D manual. It’s purpose’is to check the alignment
and response of the Chapper Amplifier in the 332B/AF.
An oscilloscope and a general purpose supply are required
for this test. To check alignment:

a. Install the Chopper Amplifier assembly on the ex-
tender card. Connect an oscilloscope to the base

of Q3 on the Chopper Amplifier Board, The scope
common should be connected to Pin 13 of the

“card connector. Connect a clip lead between Pin 6
and Pin 12 of the input connector.

Turn the POWER switch to STDBY/RESET, Turn
"the CHOPPER DRIVE ADIUST (R43) to maxi-
mum c¢lockwise. Turn CHOPPER COMPENSA-
TION ADJUST to maximum clockwise.

Adjust R34, CHOPPER COMPENSATION AD-
JUST for minimum noise amplitude. The. total
adjustment range of R34 should provide a positive
and negative pulse swing, If this is not satisfied,
cut the jumper across R33 and again adjust R34,
When correctly adjusted R34 will reduce the posi-
tive going spike to zero. ‘

- Alternately adjust R43 counter-clockwise aﬂd R34
as necessary to obtain maximurn squareness of the
chopper waveform without a spike at the transi-
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tion point. When correctly adjusted the waveform Pre-Regulator

should look like Figure 14,

This check applies to the 332B/AF. However, it should be
performed as follows:

e ¢ 4] VIS () mrmmsnnaf a, Sct the POWER switch to OFF. Install the pre-
Regulator P/C Assembly.

Set the instrwment {ront panel controls as follows:

Amsmom : POWER OFF

POINT RANGE 1000
VOLTAGE TRIP 1000
VERNIER Maximum Clockwise
CURRENT LIMIT Maximum Clackwise

—»}1 VOLT¢—

Figure 14. CHOPPER WAYEFQRM
Connect the oseilloscope power plug to the ac line

via a line isolator (two-to-three wire adapter), The
vicilloscope must be operated ungrounded when

Replace the chopper board in the instrument. i
observing pre-repulator waveforms,

To check amplifier response: ‘ .
P ? Connest the oscilloscope common to the emitter

{blue) of Q! and connect the input to the base
(yellow), (Q1 is the stud-mounted power transis-
tor). Set the vertical input to DC, sweep speed to
2 millisecond/cm and the vertical sensitivity to 0.5
voltfem, ‘

Connect the oscilloscope with a 10X isolation
probe between Pins 14 (commoen) and 15 (input)
of the Series Pass P/C Assembly. Set the oscillo-
scape sweep speed to 1 milliseconds/cm and verti-
cal sensitivity to 1 volt/em.

Set the readout dials to 50.0000 and the POWER,
switch to STDBY/RESET. The oscilloscope wave-
form should appear as shown in Figure 4-16 of the
332B/332D manual. (Figure 4-16 should read 0.5
volts/em.)

Set the POWER switch 10 STDBY/RESET. Posi-
tive going pulses of 1.0 to 2.0 volts peak-to-peak
should be observed,

Set POWER switch to ON position. The pulses ob-
served in step b. should disappear.

Set the POWER switch to ON, The oscilloscope
waveform should appear as shown in Figure 4-17
of the 3328/332D manual. (Figure 4-17 should
read 0.5 volts/em.) '

Set the output of & laboratory power supply to
5.5V de.

With 332B/AF POWER switch in ON position,
connect the lab supply to the corresponding QUT-
PUT terminals of the 332B/AF.

Set POWER switch to STDBY/RESET and remove
oscilloscope copnections. Short out the interocks
using nylon blocks, Set POWER switch to ON.
Volimeter of 332B/AF should indicate 30 +£10

Set 332B/AF controls as follows and gbserve uni- Its
. YO N

junetion pulses:

Range Dialed Voltage - Unijunetion Pulses

10V 5.000000 Should appear
v 6.000000 Should disappear
100V 05.00000 Should appear
100V 06.00000 Should disappear i Set RANGE switch to 1000 volt range. Voltmeter
1000V Q050000 Should appear should indicate 500 +100 volts. Set POWER
1000V 006.0000 Should disappear switch to STDBY/RESET.

Set RANGE switch to 10 volt range. Voltmeter
should indicate 5 £1 volt.

13




3328/AF

Comect the oseilloscope across the 50 watt zener
diode on the pre-regulstor assembly.  Connect
oscitlogcope “positive” inpul o cathode; conneet
“negative” inputl o the anade; use a 10X probe,

LINE VOLTAGE = 118V AC, 60 Hx

1
T
1
1

/

TEF IR |

T T

:E{’

FI _FITTRTTTY

Sel decades for 1100 volt oulput and set CUR.
RENT LIMIT to 60 mA. Apply full load, 60 mA.

Fis

ot oscilloscope sensitivity to 50V/em and sweep
speed (o 2 msfen,

¥ ]
=
=T
O
=

Set line voltape to 115V u¢, 60 Hr. The waveform
observed on the oscilloscope should appear as in

Figure 15A and should not ¢xcead 150 volts peak, LINE VOLTAGE = 100V AC, 60 Hz

iidds

Set ling voltage to 10OV ac, 60 Hz, The waveform
ohserved on the oscilloscope shoutd appear us in
Figure 1538 and should not exceed 150 volts peak.

PLEJEERY

211

1
ATITRNRTTY

Set Tine voltage to 130V a¢, 600 Hz. The wavelorm
observed on the oscilloscope should appear as in . -
Figure 15C and should not exceed 150 volts peak.

v
- -
o

o

Remove ascilloscope connections. SRS

Series Pass Element LINE VOLTAGE = 130V AC, 60 Hz

This check is applicable to the 332B/AF. However, it
should be performed as follows:

St the line voltage to 100V ac and set readout
dials to all zeros, Connest a voltmeder between the
collector of Q) and the emitter of Q8 on the Fass
Element Assemmbdy. This voltage should read less L .
than 85V dc, B

2M&/CM

1} 13

ITNRI TN EA0NN

Set the line voltage and 332B/AY controls as in
Figure 16 and measure the voltage botween the Figure 16, WAVEFORMS ACROSS ZENER DIODE
collector and emitter of Q8. The voltages should
be within the specified limits.

Limits
Line Voltage|Across OF

Connpect the voltmeter across the QUTPUT termi- )
Voltage | Min. Max.

nals of the 332B/AF. Set the 332B/AF for the
fullowing outputs on the 1000 voit range and short 10 0 0 100 70 100
the QUTPUT (erminals at each setting, The out- 10 G o 130 65 80
put should return to normal upon removal of the 1000 | 1100 | 60mAl 100 440 56
short, 1000 | 1100 &0 mA} 130 40 55

QUTPUTS: 100, 300, 600, 200, 1100 volts. Figure 16. SERIES PASS ELEMENT VOLTAGE CHECKS




LIST OF REPLACEABLE PARTS

INTRODUCTION. This seciion contains complete deserip-
tions of those paris one might normally expect to replace
during the life of the instrument. The first listing is a
breakdown of all of the major assemblies in the instrument.
Subsequent listings itemize the components in each assem-
bly. Every listing is accompanied by an illustration identify-
ing cach component in the listing. Assemblics and subas-
semblies are identified by a reference designation beginning
with the letter A, {e.g. Al, ¢te.). Compenents are identified
by the schematic diagram reference designation (e.g. R1,
C107, DS1). Parts not appearing on the schematic diagram
are nurmnbered consecutively throughout the parts list with
2 whole number in artow call-put illustrations and are iden-
tified by index number only in grid illustration. Flagnotes
are used throughout the parts list and refer to ordering
explanations. The flagnote explanations appear at the end
of the parts list in which they are listed.

Calumnar Information

The REF DESIG column indexes the item descrip-
tion 1o the associated ilustration. In general the
reference designations are Jisted under each assem-
bly in alpha-numeric order.  Sub-assemblies of
minor proportions are sometimes listed with the
assembly of which they are a part. In this case,
the reference designations for the components of
the sub-assembly may appear out of order,

The INDEX NO. column lists co-ordinates which
locate the designated part on the associated ilus-
trations.

The DESCRIPTION column describes the salicnt
characteristics of the component. Indention of the

description indicates the relationship to other as-

semblies, components, ete. In many cases it is nee-
essary to abbreviate in thizs column. For abbrevia-
tions and symbols used, see Appendix B.

332B/AF

" The six«digit or the ten-digit part number by

which the itemn is identified at the John Fluke Mfg.
Co., Inc. is listed in the STQCK NO. column. Use
this number when ordering parts from the factory
or authorized representatives.

The Federal Supply Code for the item manufac-
turer is listed in the MFR column. An abbrevialed
list of Federal Supply Codes is included in the Ap-
pendix.

The part number which uniquely identifics the
item to the original manufacturer is listed in the
MFR PART NO column, If a compenent must be
ordered by description, the type number is listed.

The TOT QTY column lists the total quantity of
the itern used in the instrument. Sccond and sub-
sequent listing of the same item are referenced to
the first listing with the abbreviation REF. In
case of optional sub-assemblies, plug ins, ete. that
are not always part of the instrument, the TOT
QTY column lists the toral quantity of the item in
that particular assembly.

Entries in the REC QTY column indicate the rec-
ommended number of spare parts necessary to sup-
port one to five instruments for o period of two
years. This list presumes an availability of com-
mon electronic parts at the maintenance site. For
maintenance for onc year or mote at an isolated
site, it is recommended that at least one of every
part inn the instroment be stocked. '

The USE CODE column identifies certain parts
which have been added, deleted or modified dur-
ing the production of the instrument. Each parl
for which a Use Code has been assigned may be
identified with a particular instrument serial num-
ber by consulting the Serial Number Effectivity
List in paragraph 5-8. As Use Codes are added to
the list, the TOT QTY column listings are changed
to reflect the most current information. Some-
times when a part is changed, the new part can and
should be used as a replacement for the original
part. In this event a parenthetical note is added in
the DESCRIPTION column,
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How To Obtain Parts

To obtain replacement parts, fimd the manufacturer's part number and
description in this manual and then refer to the appropriate Repair
Parts and Special Teols List (RPSTL) TM. In the RPSTL, find the
assembly or subassembly first and then the description which corre-
sponds with that in this manual. Under the description in the RPSTL
find the nanufacturer's part number, and then order the part by the
listed Federal Stock Number, If the part is not listed in the RPSTL,
it should be requisitioned from the NICP in accordance with AR 725-50,

Serial Number Effectivity

A Use Code column is provided to identify certain parts
that have been added, deleted, or modified during produc-
tion of the Model 332B/AF. Each part for which a use
code has been assigned may be identified with a particular
instrument serisl number by consulting the Use Code Effec.
tivity List below. All parts with no code are used on all in-
struments with serial numbers above 123.
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC
Qry

USE
CODE

DC VOLTAGE STANDARD

Figure 5-1

Capacitor P/C Assembly (See
Figure 5-2)

Sample String P/C Assembly (See
Figure 5-3)

Capacitor Switch P/C Aszembly
{See Flgure 5-4)

Range Calibration P/C Assembly
(See Figure 5-5)

Maln Mother Board F/C Assembly
(See Figure 5-8)

Reference Supply P/C
Assembly (See Figure 5-T)

Series Pasg Driver P/C Aagembly

(See Figure 5-8)

Ditferential Amplifier B/C
Assembly (See Figure 5-9)

Chopper Amplitier B/C Arsembly

(See Figure 5-10)

Auxiliary Power Supply »/C
Asgembly (See Figure 5-11)

Current Limiter P/C Assembly
(See Figure 5-12)

Time Delay ¥/C Assembly
(See Figure 5-13)

. High Voltage Mother Board P/C
-+ Asgembly (See Figure 5-14)

Series Pags Element P/C
Assembly (See Figure 5-15)

Prervegulator P/C Assembly
(See Figure 5-16)

Extender P/C Board

Cap, oil, 4 uf +10%, 1,200v

Cap, cer, 0.01 uf, gmv, 1,800v
{located on C1)

Cap, cer, 0,005 uf £+20%, 3, 000v
Cap, plste, 0.1 uf +10%, 1,500v

332B/AF

1702-233343
{332B-4055)

1702-314849

1702.227603
{335A-4082)

1702-314863
{337B/AF-
4063)
1702-219238
(335A-4064)

1702-314864
(332B/AF-
4083)
1702.210154
{335A-40586)

1702-210362
{335A-4057)

1702-314872
(332B/AF-
4Q04)
1702.218188
(335A-4059)

1702219196
(335A-4060)

1702-182260
(332A-420)

1702-314831
(332B/AF-
4056)
1702314823
(332B/AF-
4061)
1702-314815
(332B/AF-
4082)
1702-187544
(332A-415)

1505-183541
1501-106930

1501-188003
1507-234280

1702-239343
1702-314849
1702-227603
1702-314865
1702-219338
1702314864
1702-219154

1702-210182

1702-314872

1702-219188

1702-219198

1702-152860

1702-314831

1702314823
1702-314815
1702187344

rcmwdusm‘z
DD16-103.

DD30-502
{C-60232A
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DESCRIPTION

STOCK
NO

MFR
PART NO

Cap, plste, 0.1 uf £10%, 1,500v
Cap, poly, .10 uf £10%, 400v
Cap, poly, .10 uf £10%, 400v
Digde, silicen, 1 amp, 100 piv
DPiode, silicon, 1 amp, 600 piv
Diode, silicon, 1 amp., 600 piv
Lamp, incandescent, 28v
Lamp, lncandescent, 28v
Lamyp, incandescent, 28y
Lamp, incandescent, 28v
Lamp, incandescent, 28y

Fuse, Type MDL, slow blow,
1/4 amp, %50v

Fuse, Type MDA, slow blow,

3 amp, 250v (For 115v operation)

Fuge, Type MDX, slow blow, 1-1/2
amp, 250v (For 230v operation)

Binding post, red, OUTPUT
Binding post, black, QUTPRUT
Binding post, red, SENBE
Rinding post, black, SENSE
Binding post, GROUND

Binding post, blue, GUARD
Relay, armature, 115 vac, dpdt

Relay, armature, 115 vac, dpdt

Meter, 0-100 ua, 32582

Res, met {lm, 100k +1%, 1/2w
(mounted on 53)

Res, met fim, 1M +1%, 1/2w
(mounted on 83)

Res, car flm, 5M 1%, 1w

Res, car ftm, 5M +1%, 1w

1507-23426(
1512-289744
1512-289744
4502-116111
4802-112383
4802-112363
3901-175265
3901~175265
3901-175265
3901-175265
3901-175265

5101-166306

5101-109280

5101-109231

2011-149856
2811-149864
2811-1409856
2811-149864
2811.155911
2811-233833
4504-196675

4504-148940

2901-225490

4705-151316

4705-161075

4703107458

4703-107458

C-80232A
C280CFA 100K
CIE0CFA 100K
1N4817
1N4822
1N4822

a7

woT

757

757

757

Type MDL

Type MDA

Type MDX

BHB10208G22
BHB10208G21
BHBI0Z208G22
BHB]10208G21
GPI0NC
DF31BLC

4504-198675

A410-060713-
00

2901-225490

Type CEC-TOQ
Type CEC-TOQ

Type C13

Type C13
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Figure 31, DC VOLTAGE STANDARD (Sheet 1 of 3)
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REF
DESIG

DESCRIPTION

S5TOCK
NO

MFR
PART NG

RS

R6
R7
R&
R9

Res, var, ww, 3008 x10%, Sw

‘Res, ww, 100k 1%, 10w .

Switch, interlock

Transformer, high voltage

Res, var, ww, 5k £10%, bw
{(mounted on 83)

Res, comp, 1k £10%, 1/2w
Res, ww, 5008 +5%, 25w

Res, ww, 100k 1%, 10w

Switch, POWER, STDBY/RESET wafer|
Switch, POWER, OPR wafer

Switch, VOLTAGE RANGE, rotary
Switch, VOLTAGE TRIP, rotaty
Switch, METER, rotary

Switch, interlock
Transformer, power

Line cord
Holder, lamp
Holder, lamp

Holder, fuse

Coupler, dlal

Coupler, R5 to 83

Coupler, Digit Switches to detents
Coupler, Digit Switches, 51,54, R6
Coupler, 53 ‘

Coupler, 31 shaft to 51 wafer
Cover (not lllustrai:ed)

Detent, 51

Detent, Digit Switches

4702-219758

4702-219741
4704-108563

R706-183533

4706-177121

4706-177121

5107187864
5107-187872

5105-237305
5105-240739
5105-187146
5104-187708

5104-187108

‘1 6005-102822

2110-100131

2110-103523

2102-160846
3153-130252
2402-193557
3153-226779

{2402-104505

3153-246058
2402-200592
1402-228809
5105-240895
5108-240887

5602222315
5602-222307

Type AW

Type AW
EB1021
Type MC250
Type SP1127
Type SP1127

Type HC
248214HC

§105- 237305
5105-240739
5105-187146
V3L-T8

V3L-78

5602-222315
5602-222307

6005-102822

7-14
7-08

342004
3153-130252
2402193557
3153-226779
2402-104505
3153-246058
2403200592
1402228809
5108-240895
| 5108-240887
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC
QTYy

USE
CODE

Dial, 0-10

Dial, 0-X

Foot, rubber (ndt {lustrated)
Handle, chrome plated brass
Enoh, CURRENT LIMIT
Knob, DIGITS 1-7

Knob, METER, POWER, VOLTAGE

RANGE
Knob, VOLTAGE TRIP

Concentric

vernier

trim disc
Lens, decimal, clear
Lens, decimal, red
Link, shorting, copper
Panel, front
Shaft, $3 (not Llluastrated)
Shaft, 83 to front panel
Shaft, S1

Bhaft, Digit Switches, 51, 84, R6

2506236084
2506-256976
26819-103309
2404-101717
2405-190249
2405-158049

2405158956

2405182347
P405-241018
2405-236850
3165~ 222596
3155-228056
2811-190728
1406-228775
3103227292
3103-240879
3103-239392

3103-226928

2506-236084
2506-236476
02w

807
2405-180249
2405-158949
2405-158056

2405-162347
2405-2410148
2405-236950
3155-222596
3155228056
938LG

1406-228778
3103-227272
3103-240879
5103239392

3103-226928
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REF
DESIG

DESCRIPTION

STOCK
NO

MFR
PART NO

Al

C1
c2

CAPACITOR P/C ASSEMBLY
Figure 5-2

Cap, plste, 1w 220%, 250v
Cap, plste, 1 uf £20%, 250v
Diode, silicon, 1 amp, 100 piv

Diopde, silicon, 1 amp, 100 piv

1702-239343
(332B-4005)

1507-180330
1507-190330
4802-116111
4802-116111

1702-230343

C280AE/P1M
C280AE/P1M
1N4817
1N4817

x
REF
REF

REF

G 31 I J K L M N P
1] 2f 3|4} 5j1]2]3]4]5]1]2|3l4]5)1]2|3}4|5]1]2]3]4|5]1|2]3]|4]5]|1)2]3|4}5}1|2|3]4]5]1|2[3{4]5

Figure 5-2. CAPACITOR P/C ASSEMBLY
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC} USE
(OTY|CODE;

A2

R1, R2
R3, R4
RS5, Ré

R7, R8,
R9,R10,
R11,R12

R13
thru
R24

R23
R26

SAMPLE STRING P/C ASSEMBLY
Figure 5-3

Res, met flm, 3402 £1%, 1'/8w
Res, met flm, 2052 £1%, 1/8w"
Res, var, cer met 5082 £20%, 1/2w

Res, var, cer met 208 £20%, 1/2w

Res, met flm, 1002 £1%, 1/8w

Res, 997.582, matched set
Res, 1996.58, matched set
Res, 3.995k, matched set

Res, 19.985K, matched set

Res, 99,925k, matched set

Re;, var, cer met, 10082 £20%, 1/2w
Res, var, cer met, 2000 £20%, /2w
Res, var, cer met, 50082 20%, 1f2w
Res, met flm, 100852 :1%, 1/8w .
Res, met flm, 200Q £1%, 1/8w

Res, met flm, 348802 £1%, 1/8w.
Res, ww, 282 £0.2%, 1/10w

Res, ww, 12 4£2%, 1/10w

Res, ww, 40 +.015%, 1/4w

Resg, ww, 1082 19%, 1/2w

Res, ww, 2051 £5%, 1/2w

Res, ww, 4082, 1/2w

Res, ww, 1000 £0.15%, 1/2w

Res, ww, 20002 £0.15%, 1w

314349

296699
236344
267815

261180

268789

267823
284711
267849
168195
245340
236778
131870
131888
313809
155879

‘155887

158022
155846
131656

89536

89536

89536

71450
71450

71450

91637
91637
01637
89536
89536
89536
89534
80526
89536
89536
39536

314849

TYPE MFF1/8
TYPE MFFi/8
190PC500B

190PC2008

TYPE MFF1/8

190PC101B
190PC201B
190PCS01B
TYPE MFF1/8
TYPE MFF1/8
TYPE MFF1/8
131870
131888
313809
155879
155887
158022
155846
13165§
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MFR |TOT|REC| USE

REF '
DESIG DESCRIPTION PART NO laTvlaTylcobe

B9536 [131698
313023 76854 |249

RS, B Res, ww, 400Q £0.25%, 1/2w

51 thru Switch, rotary; sample string
56

57 Switch, assembly, seventh decade 291021
(R&7 thru R76 included)

89536 [291021

Factory matched for resistance accuracy and temperature coefficient. 'When ordering, include all
“information stamped on the resistor (if not legible include information on adjacent resistors) in

addition to the information requested in paragraph regarding obtaining parts,
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Figure £-3. SAMPLE STRING P/C ASSEMBLY
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REF
DESIG

DESCRIPTION

STGCK
NO

MFR
PART NO

] TOT
Qry

A3

1

Res,
Res,
Res,
Res,
Res,
Res,

Res,

comp,
comp,
comp,
comp,
comp,
conmp,

cornp,

CAPACITOR SWITCH P/C ASSEMBLY
Figure 5-4

Cap, elect, 400 uf +50/-10%, 25v
Diode, silicon, 1 amp, 100 piv

Relay, reed, 1,000v
Coil, reed relay, 24v

Tstr, silicon, NPN
100G +10%, 1/2w
15k £10%, 1/2w

4708 +10%, 1/2w

10k £10%, 1/2w

1k £10%, 1/2w

100Q £20%, 1/2w

39k +5%, 1w

1702-227603
(335A-4092)

1502-168153
4802-116111

2103-233916
1802-186155

4805-203489
4704-108100
4704-108530
4704-108415
4704-108118
4704-108563
4704-108100

4704-236729

1702-227603

C437TARF400
1N4817

Type DRR-5
SP-24-P

CDR10656
EB1011
EB1531
EB4711
EB1031
EB1021
EB1611

GB3935

R F

G H I J K L M N P
12| 3)4]5[1]23]415]1]2[8]4]5]1|2]3]4]5]1]|23]4]5}112|3]4]5]1]2]3]4|5])1]2|3)4]5]1}2|3|4]5

Figure 5-4. CAPACITOR SWITCH P/C ASSEMBLY
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$TOCK 'MFR
NO PART NO

Res, comp, 2k +5%, 1/2w . . 4704189854 EEZ025

DESCRIPTION

Res, cotup, 8. 2k 5%, 1/2w 4704-147777 EB§225

Heat sink 4808-186759 4806-186759
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E-65. RANGE CALIBRATION P/C ASSEMBLY
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DESCRIPTION

- -

- MFR
PART NO

MAIN MOTHER BOARD
P/C ASSEMBLY - Figure 5.6

Reference Supply P/C
Assembly (See Figure 5-7)

Series Pass Driver P/C Azsembly
{See Figure 5-B)

Differential Amplifier p/c Aasambly
(See Figure 5-9)

Chopper Amplifier B/C Assembly
{See Figure 5-10)

Auxiliary Power Supply P/C
Agsambly ‘Bee Figure 5-11)

Current Limiter P/C Assembly -
(See Figure 5-12)

Cap, plste, 0.1 uof +20%, 200v
Lamp, neon

Lamp, neon

Res, met flm, 23.7k £1%, 1/2w

, met flm, 25.5k £1%, 1/2w
‘Res, met flm, 267k +1%, 1/2w
Res, lmqt flm, 2741:;1.-1%5, 1/ %%

" Res, car fim, 1.82M +1%, 1/2w
Res, car ﬂm, 1. 82M =1%, 1/2w
'Res, car flm, 1,82M ﬂ%, 1/2w
‘ ﬁen, comp, 1k £10%, lﬁ'
Res, comp, 4708 £10%, 1w
Cumect&r,' fernale, ‘16 contact

_‘Connector, female, 16 contact
Connector, female, 18 contact
Counector, female, 16 contact

Connector, female, 16 contact

Connector, female, 16 contact

| (332B/AP-

1 4704-109371

1702-219238

(335A-4064)

1702-314364
4083)

1702-219154 |.

(3354 -4056)

1702-219182

(335A-4057)
1702-314872
{332B/AF-
4004) '
1702-219148
{335A-4058)

1702-219108
{335A-4060)

1507-108435
3902-185017
3902-185017
4705-169383
4705-219006
4705~218990
4705-218963

4703-218089

4703-219089
4703-219088

4704108710
2107-187732

2107-187732]

2107-187732
2107-187732

2107-187132

2107~187732

1702-210238
1702-314864
1702-219154
| 1702-219162
1'7q2-3.14372
1702-219188
1702-219106

192P10402
NE-7
NE-7T

|Type CEC-TO

|Type CEC-TC

Type CEC-TO

Type C12

Type C12
Type C12
GB1021
GB4711

00.5009-016-
153-00

D0-5008-016~
153-001

[0-5009-016-
153-001

D0-5000-016-
153-001

00-5009-016-
153-001

. po-5009-016- R

“153-001

Type CEC-TO]
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Figure 5-6. MAIN MOTHER BOARD P/C ASSEMBLY
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‘ STOCK MFR REC| USE
DESCRIPTION MFR
NO PART NO QTYCODE

" REFERENCE SUPPLY P/C ASSEMBLY | 314864  [89536 B14864
Figure 5.7

IC, voltage neg 313106 MOTOMC1723CG
: ROLA

IC, Operational amplifier | 271502 112040 [LM301A

Ref amp oven 248914 01295 B8T1-2
 Cap, mica, 510 pf £5%, 500V 148411 14655 CDI9FS11)
 Cap, mica, 27 pf £5%, 500V : 177998 146.55 CDISF221T |
" Cap, plste, 0.1 uf £10%, 50V | 271866 Josoo1 75FIR5A104

~ Tstr, Serticon 23489 07910 [£DQI06S6
" Res,met fim, 6.04k £1%, 1/2w 162586  |91637 I‘YPE.MFFIIQ

" Res, var, cer met, 10k £20%, 1/2w | 267880  [71450 190PC103B

* Res, tef amp, matched set (R7A is alwayé 314971 314971 " ‘
© o 9k res) ‘ :

" Res, s, SO0 %.06%, 1/2% 238493 paga93 |
Res, var, cer met 509 £20%, 1/2w 267815 190PCS00B -

. Notwused | ‘
ke's, met fim, 2.941: 1%, 1/2w 247528 fYPE MFF1/2|
" Res, met flm, 6.34k £1%, 1/2w 218636 TYPE MEF1/2

‘Res, met fim, 8.66k £1%, 1/2w | 247087 TYPE MFF1/2
‘Res, met flm, 16,9k £1%, 1/2w | 198275 TYPE MFF1/2
Res, met flm, 7.5k £1%, /2w | 186072 TYPE MEF 1/2
Res, met fim, 4.99k £1%, 1/2w - 148890 105-0753

Res, comp, 338 £5%, 2w ' 161497 HE3305

Res, comp, 1.582 +5%, 1/2w 246793 EﬁlSGS :
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Figure 5-7. REFERENCE SUPPLY P/C ASSEMBLY
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC
ary

USE
CODE

SERIES PASS DRIVER F/C
ASSEMBLY - Figure 5-8

Cap, plstc, 0.47 uf £20%, 250v

Cap, Ta, 2.2 uf £10%, 20v

Cap, plstc, 0.1 uf +20%, 200v

Cap, plstc, 0.23 wf £10%, 80v

Cap, Ta, 15 uf +10%, 20v

Diode,
Diode,
Diode,
Dicde,
Dinde,
Dinde,
Diode,
Diode,
Diode,
Diode,
| Diode,
Diode,
Diode,

Diode,
Diode,
Diode,

Diode,
Diode,

Diode,

Diode,

gllicon, 150 ma, 6 piv
silicon, 200 ma, 25 piv

gilicon, 1 amp, 100 piy

gillcon, 150 ma, 6 piv’

ﬂlﬁcon, 200 ma, 25 piv
silicon, 1 amp, 100 piv
Zener, 10v

aﬂﬁcon, 1 amp, 100 piv
zeher, 10v

silicon, 1 amp, 100 piv
siﬁmn, 1 amp, 100 plv
gilicon, 1 amp, 100 piv
gilicon, 1 amp, 104 piv

germanium, 75 ma, 125 piv
sllicon, 150 ma, 6 plv
silicon, 150 ma, 6 plv

giicon, 150 ma, 6 piv
gilicon, 1 amp, 100 piy

zener, 4. 3v

gilicon, 1 amp, 100 piv

Comector, male, 16 contact

Tatr, tested, silicon, PNP

Tstr, silicon, NPN

1702-218154
(335A-4058)

1507184366

1508-160226
1507-1ﬁ6435
1507-153382
1508-153056
4602~113308
4802-190272
4802-116111
4802-113308

4802-190272 )

4802-116111
4803-113324
4802-116111
4803-113324
4802-116111
4802116111
4802-116111
4802-116111

4802-150342
4802~113308

4802-113308
4802~113308
4802-116111
4803-180455

4802-116111
2816-187724

4805-150401
4805-203489

1702-219154

K2R2C20K
182110402
1892P2249H48
K15C20K
CD13161
1N456A
1N4817
CDidiel
1N4564A
1N4817
1N9G1A

14817

1INS61A
1N4817

" [1N4817

1N4817
1N4817

AN2YT
CD13161

CD13161
CD13161
1N4817 |
INT4RA

1N4B1Y

09-016-013-
5200

4805-150401
CDQ10658

C2B0AE/PAT0
K
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DESCRIPTION

STOCK
NO

MFR
PART NO

Tatr,
Tatr,
Tatr,
Tstr,

Tsatr,

gilicon, NPN
tested, silicon, PNP
gilicon, NPN
teated, silicon, PNP

gllicon, NFN

Tstr, tested, silicon, PNP

Res,
Res,
Ras,
Res,
Res,
Reg,
Res,
Res,
Res,
Res,
Res,
Reg,
Res,
Res,
Res,
Res,
Res,
Reg,
Res,
Reas,
Res,
Res,
Res,
Res,

Rea,

met flm, 4,02k +1%, 1/2w
var, ww, 2k +10%, 1-1/4w
comp, 2.7k +10%, iw
met flm, 4,02k «1%, 1/2w
var, ww, 3k +20%, 1-1/4w
met flm, 5.62k £1%, 1/2w
comp, 100k +10%, 1/?w
comp, 2.4k +5%, i/2w
comp, 470 +10%, 2w
comp, 470 +10%, 2w
comp, 36k £5%, 1/2w
var, ww, 3k +20%, 1-1/4w
met flm, 1k £1%, 1/2w
met flm, 231k 1%, 1/2w
comp, 3.9k £10%, 1/2w
comp, 20k +5%, 1/2w
comp, 16k +5%, 1/2w
comp, 10k £10%, 1/7w

comp, 27k £5%, 1/2w

comp, 2208 +5%, 1/2w

met flm, 1002 £1%, 1/2w
comp, 47k +5%, 1/2w
comp, 8208 £5%, 1/2w
comp, 47k £5%, 1/2w

comp, 1808 +100%, 2w

4805-183004
4805-159491
4805-203489
4805-159491
4805-203489

4805-159491

4705-167478
4702-198416
4704-109496
4705-167478
4702-149781
4705-219014
4704-108126
4704-108902
4704-144352
4704-144352
4704-185991
4702-149781
4705-151324
4705-182527
4704-1614008
4704-109041
4704-159632
4704-108118
4704-186023
4704186031
4705-151043
4704-108738
4704-108704
4704-108738
4704-155457

40250
4805-159491
CDQ10656
4805-159491
CDR10656
4805-159491
[Type CEC-TO
Type 110
GB2721
Type CEC-TO
Type 110
Type CEC-TOQ
EB1041
EB2425
HBATO1
HE4701
EB363%
Type 110
Type CEC-TO
Type CEC-TO
ER3921
EB2035
EB1635
EB1031
ER2735
EB221%
[Type CEC-TO
EB4736
EB6215
EB4735

HB1811

RE F
REF
REF
REF
REF
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$TOCK 'MFR
NO PART NO

Res, comp, 2k +5%, 1/2w . . 4704189854 EEZ025

DESCRIPTION

Res, cotup, 8. 2k 5%, 1/2w 4704-147777 EB§225

Heat sink 4808-186759 4806-186759




TSN AR R e

m
ol

Figure 5-8. SERIES PASS DRIVER P/C ASSEMBLY

MUI
=
Inw
[~
=
o)
-
ol
=
=
|
=
=
|
o
o
=
=
=
=
o]
Y
o
|
—
Iy
el
o]
‘o)
—
Py
|
=
o)
=
ey
|
=)
|
=
[Te)
=
]
=
=

HE2EERBREEBEEEBHEBEEERBEEERCEEEEBBEBRBEBRE
H D C i a 2 g v




332B/AF

STOCK MFR TOT USE

DESCRIPTION NO PART NO |QTY|QTY|{CODE

DIFFERENTIAL AMPLIFIER 1702-219162 1702-219182 |REF
P/C ASSEMBLY -Figura 5-9 (335A-4057)

Cap, plstc, 0.1 uf £10%, 50v 1507-150318 194P1049R5
Cap, mica, 510 pf +5%, 500v 1504-148411 CD19F511d
Cap, Ta, 15 uf +10%, 20v 1508-153056 K15C20K
Cap, elect, 250 uf +50/-10%, 40v 1502-178616 C43TARG250
Cap, mica, 27 pf +5%, 500v 1504-177098 CD15E270J
Diode, éuicon, 1 amp, 100 piv 4802-116111 1N4817 REF
Dioge, =ilicon, 1 amp, 100 piv " 4802-116111 1N4817 = |REF

Diode, silicon, 1 amp, 100 piv © | 4802« 116111 1N4817 REF

Diode, silicon, 1amp, 100 piv * | 4802-116111 14817 - |REF
Diode, sflicon, 1 amp, 100 piv 4802-116111 1N4817  |REF
Diode, silicon, 1amp, 100 piv 4802-116111 IN4817  |REF

Diode, silicon, 1 amp, 100 piv 4802-116111 iN4817‘ " |REF
Diode, ailicon, 1 amp, 100 piv a 4802»116111 1N4817 REF
Diode, silicon, 1 amp, 100 piv | 4s02-116111 1N4817 '|REF
Diode, silicon, 1 amp, 100 piv 4802-116111 1N4817 REF
Diode, silicon, 1 amp, 100 plv . | 4802-116111 1N4817 REF
Diode, silicon, 1 amp, 100 piv - 4Bﬁ2-116111 1N4817 | REF
Diode, sflicon, 1 amp, 100 piv | 4802-118111 1N4817 REF
Diode, zener, 10v . - |4803-113324 INOGIA  [REF
Diode, silicon, I amp, 100 piv 4802-116111 1N4817 REF

Connector, male, 16 contact : 2816-187724 02-016-013- [REF
5-200

Tatr, sflicon, NPN o 4805-177105 2AN3565
Tstr, FET, sfticon N-ckaonel | 4805-166223 U-1249
 Tetr, silicon, PNP 4805-190389 SM4144
Tatr, tested, silicon, NPN | 4805-158812 4305-1.93812 2
Tetr, eflicon, PNP 4805-190389 SM4144  [REF

Totr, tested, aflicon, NPN 4805-188812 4805-198812 |REF

Tatr, silicon, PNP 4805-100389 BM4144 REF | .
Tstr, sllicon, NPN 4805-203489 CDR10656 EF




332B/AF

DESCRIPTION

STOCK
NO

MFR
PART NO

Tatr,
Tatr,
Tatr,
Tatr,
Res,

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Reag,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Reg,

Res,

gilicon, FNP

gilicon, PNP

gilicon, PNP_

gilicon, NPN

comp, 22k +5%, 1/2w
comp, 1005 £5%, 1/%w
comp, 1008 5%, 1/2w
ww, 10k x0, 2%, 1/4w
comp, 1008 £5%, 1 /2w
comp, 1008 5%, 1/2w
comp, 1k 25%, 1/2w
comp, 3,3k x5%, 1/2w
comp, 3k x5%, 1/2w
comp, 5100 £5%, 1/2w
comp, 2EM +10%, 1/2w
comp, 6.2k %5%, 1/2w
comp, 2,2k £5%, 1/2w
comp, 1.2k £10%, 1/2w

met flm,
met flmn,
mat flm,
met flm,
met flm,
mat flm,

met flm,

met fim,

met fim,
met flm,
met flm,
met fim,

et flm,

100k 1%, 1/2w
221k 1%, 1/2w‘
40. 2k #1%, 1/2w
750 +1%, 1/2w
750 1%, 1/2w
221k %1%, 1/2w
40, 2k 21%, 1/2w
6, 04k +1%, 1/2w
42, 2k +1%, 1/2w
9. 0% +1%, 1/2w
15k 1%, 1/2w
1.58k +1%, 1/2w
1, 58k £1%, 1/2w

4805-183558
4805-183558
4805-183558
4805-177105
4704- 186064
4704-188508
4704188508
4707-112171
4704-188508
4704188508
4704-108597
4704~165761
4704-]DQB§0
4704-108951
4704-108233
4704108621
4704-108506
4704-108803
4705-151316
4705-182627
4705-161059

4705-150870

4705-15087¢
4705-182527

4705-162586
4705-18250%
47045-151258
4705-151498
4705182543
4705-182543

4705-161059 |

2N3250
2N3250
2MN3250
2N3565
EB2235
EB1D15
EB1015
4707-112177
EBE1015
EB1015
EE1025
EB3325
EB3025
EB5115
EB2261

.| EBG225

EB2225
EB1221
Type CEC-TO
Type CEC.TOQ
Type CEC-TO
Type CEC-TO
Type CEC-TO
Type CEC-TOQ
Type CEC-TO
Type CEC-TO
Type CEC-TO
Type CEC-TO
Type CEC.TO
Type CEC-TO
Type CEC-TOQ
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STOCK MFR
DE.SCRIPTION | NO pART NO

Res, met flm, 9,76k 1%, 1/2w = W705-182485 Type CEC-TO

Res, comp, 10k 5%, 1/2w i704-109165 EB1035
Res, comp, 1k 5%, 1/2w T04-108507 EB1025
Res, comp, 2k £5%, 1/2w T04-169854 EB2025
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Figure 5-9, DIFFERENTIAL AMPLIFIER P/C ASSEMBLY
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DESCRIPTION

NO

MFR
PART NO

TOT
TY

REC! USE
OTY|CODE

o4
Ch
L6
C7,C13

C8,C2}
C9,C23

C10
C11
C12
Cl4, Cl6

C15,C17,

C13
C19, C20
22

CR1

CR2
thiu
CR9

IC1
Q1
2
03
34

07

CHOPPER AMPLIFIER ASSEMBLY

Figure 5-10

Cap, plste, 0.1 uf £10%, 250V
Cap, plstc, 0.0068 uf +20%, 200V
Cap, plste, 0.047 uf £10%, 250V
Cap, mica, 4 pf +5%, 500V

Cap, mica, 640 pf £5%, 500V
Cap, elect, 5 uf +75/—10%, 25V .

Cap, elect, 50 uf +50/—=10%, 25V
Cap, elect, 100 uf +75/—10%, 3V

Cap, mica, 220 pf £5%, 500V

* Cap, cer, 100 pf £10%, 1 kV

Cap, mica, 5 pf £10%, 500V B
Cap, Ta, 33 uf £10%, 10V

Cap, elect, 15 uf +75/—10%, 6V

Cap, Ta, 100 uf £10%, 10V
Cap, plste, 0.015 uf +2%, 100V
Cap, Ta, 0.47 uf £20%, 35V

Diode, zener, silicon . -
Diode, silicon, 150 mA-

IC, operational amplifier
Tstr, MQS FET, P-channel
Tstr, FET, N-changel
Tstr, silicon, PNP

Tstr, silicon, PNP

Tstr, silicon, NPN

314872

161992
106070
162008
190397

215251
152009

168823
106534

170423

165593

148577

182832

105700

170456
233577
161349

150334
203323

246603
226043
271924
195974
2887601

© 21839

893536

73445
56289
73445
14655
14655
56289

73445
56289

14655
71590
14655
562389

56289

05397
02799
56289

07910
03508

07263
07263
07910
04713
49956
04713

314372,

C280AE/ALOOK
192P68202
C280AE/A4TK.
CD15CO40K
CD19F6405

20D50SGO25
A4

IC426 ARF50

30D107G003 -
CB4

CD15F2213
bD-101
CD15C050K

150D336X90
1082

30D156G006
BA4

K100C10K
IPC-153-G

196D4 74 K00
35

CD36612
DHD1 105

USB770939X
[FT704
CFE13041
IN3906
RS2048
IN3904

REF
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REF
DESIG

DESCRIPTION

NO

MFR
-PART NO

REC] USE
QTY|CODE

RI

Res, comp, 51k £5%, 1/4w
Res, comp, 100k +5%, 1/4w

Res, met flm, 604k £1%, 1/2w

. Res, comp, 1082 £5%, 1/4w

Res, met flm, 750k £19, 1/2w
Res, comp, 3.3M £5%, 1 /4w
Res, comp, 13k £5%, 1/4w

“Res, comp, 2000 £5%, 1/4w

Res, comp, 22k +5%, 1/4w

Res, met flm, 34k £19%, 1/2w
Res, comp, 10M £5%, 1/4w
Res, comp, 1.5k £5%, 1/4w
Res, met flm, 15002 £1%, 1/2w
Res, met flm, 806k +1%, 1/2w
Res, met flm, 68,1k £1%, 1/2w
Res, comp, 68k £5%, 1/4w
Res, comp, 24k + 5%, 1/4w
Res, met flm, 10k £1%, 1/2w
Res, comp, 33k £5%, 1 ,’4w‘
Res, comp, 10k £5%, 1/4w
Res, comp, 36k £5%, 1/4w
Res, comp, 18k +3%, 1/4w
Res, comp, 56082 £5%, 1/d4w
Res, comp, 47k £5%, 1/dw
Res, comp, 180k £5%, L/4w
Res, comp, 8.2k +5%, 1/dw
Res, comp, 15k £5%, 1/4w
Res, met flm, 4.22k +1%, 1/2w

193334
148189

182493
147868
155192
208389
2213598
193482

148130

151241

194944
143031
182550
159467
161083
148171
193425
151274
148155
148!06
221929
148122
147991
143163
193441
160796
148114
223396

CB3135
CB1045

TYPE MFF1/2
CB10035
TYPE MFF1/2
CR3355
CB1335
CB2015

CB2235

[TYPE MFF1/2
CB10635
CB1525
TYPE MFF1/2
'i'YPE MFF1/2
TYPE MFF1/2

CBG835

CB2435

TYPE MFF1/2
CB3335
CB1035
CEB3635
CB1835
CR5615
CB4735
CB1845
CBE225 -
CB1535

TYPE MFF1/2
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DESCRIPTION:

NO

MFR
PART NO

REC] USE

Res, var cer met, 5k £20%, 3/4w
Res, met flm, 24.3k +1%, 1/2w
Res, met flm, 187k +1%, 1/8w
Res, var, comp, 10k £30%, 1/4w

Connector, male, 16 contact

Cover, chopper

159905

217430

289462

© 223131

187724

251751

TEPRSK
TYPE MFF1/2
TYPE MFF1/2
TYPE MTC
(02-106-013-5-

C o0

251751

QTY{CODE
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Figure 5:10. CHOPPER AMPLIFIER ASSEMBLY
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STOCK - MFR USE
NO PART NO CODE

1702-219188 1702-219188
{335A-4059) |

DESCRIPTION

AUXILIARY POWER SUPPLY P/C
ASSEMBLY - Figure 5-11

Cap, Ta, 68 uf +10%, 15v 1508182824 K88C15K

Cap, elect, 250 uf +50/-10%, 64v |1502-185850 C43TARH250

Cap, elect, 50 uf +75/-10%, 50v |1502-105122 TE1307

Cap, cer, 220 pf +10%, 500v 1501-105528 316-024X5UD-

21K

Cap, plste, 2 uf +20%, 100v ' 1507-106063 Type X663FR

Cap, plste, 0.1 uf +20%, 200v 1507-106435 19210402

Cap, elect, 20 ul +75/-10%! 50v  {1502-10622% TE1305

Cap, elect, 50 uf +75/-10%, 50v |1502-105122 TEL307
1507-106088

1507-106063

Cap, plste, 0.0012 uf +10%, 200v 192P12292

Cap, plate, 2 uf 220%, 100v 'T'ype X663FR

Cap, elect, 20 uf +75/-10%, 50v |1502-108229 TE1305

Diode, silicon, 1 amp, 100 plv  |4802-116111 LN4817

Diode, sillcon, 1 atop, 100 piv 4802-116111 1N4817

Diode, silicon, 1 amp, 100 piv 4502-116111 1N4817

Diode, gilicon, 1 amp, 100 piv 4802-116111 1N4817

Diode, zener, 3.9v 4803-113316 1NT48

Digde, zener, 6. 3v 4803-172148 13408

Diode, silicon, 1 amp, 100 piv 4802-116111 1N4B17

Diode, silicon, 1 amp, 100 piv 4802-116111 1N4817

Diode, silicon, } amp, 100 piv  |4802-116111 iN4817

Diode, silicon, 1 amp, 100 piv  |4802-118111 1N4817
02-016-013-

5-200

2816-187724

Connector, male, 16 contact

Silicon controlled rectifier, C-6F

4805-192567
1.6 amp, 50v ‘

Tatr, selected, gilicon, PNP

Tutr, silicon, NPN

Tstr, silicon, MPN

Tatr,

silicon, NPN

Tatr, allicon, NFN

4805159491
4805-203480
4800-183004
4805-203489
4805-203489

4805-159491
CDR10656
40250
CDR10658
CDQL0656

REF
REF
REF
REF
REF
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INDEX
NO

DESCRIPTION

STOCK
NO

MFR
PART NC

G4-U2
14-72

Gl.T2
E5-P5
E5~-Q3
E5-Q2
H3-N3
T1-N&

J1-F)
14-04

G4-R3
Ja~T2
E2-R1
G3-82
E2-51

Gl1-52
G2-v1
H4-84
H4-T4
H2-T2
E4-84
E4-T3

I5-P3

Tstr, silicon, NPN

Tatr, silicon, NPN

Tstr, silicon, NPN

Rea, comp, 1dk +5%, 1/2w
Res, comp, 3900 £5%, 1/2w
Res, comp, 5.8k 5%, 1/2w
Res, comp, 150 210%, 2w
Res, comp, 15k £10%, 1/2w
Res, comp, 3k £5%, 1/%w
Res, comp, 33k £10%, 1/2w
Res, met flm, 7.15k +1%, 1/2w

Rea, vay, ww, 1k £20%, 1-1/4w

Res, met flm, 2. 58k £1%, 1/2w

Res, comp, 6.2k £5%, 1/2w
Res, met flm, 2. 37k +1%, 1/2w
Rea, comp, 12k £10%, 1/2w
Res, comp, 820 +10%, 2w

Res, comp, 8.2k £5%, 1/2w
Res, comp, 3.3k £10%, 1/2w
Res, comp, 4.7k 110%, 1/2w
Res, met flm, 8. 45k £1%, 1/2w
Res, met flm, 4.99%k 1%, 1/2w

Res, comp, 2.0k £3%, 1/2w

4805-183004
4805-203489
4805-203489
4704-109165
4704-109082
4704-187880
4704-155549
4704-108530
4704-109090
4704-178541
4705186072
4702-113266
4705-176362
4704-108621
4105182519
4705108077
4704110239
4704-147777
4704-108373
4704=-108381
4705159475
4705-148890

4704-1606504

40250
CDG10656
CDQL0658
EBR1035
ERB3915
EBG625
HEB1501
ER1531
EB3025
ER3331
Type CEC-TO
Type 110
Type CEC-TO
ERG6225 |
Type CEC-TO
EB123)
HB3201
EB8225
EB3321
ER4721
Type CEC-TO
Type CEC-TO
EB2025
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Figure 11, AUXILIARY POWER SUPPLY P/C ASSEMBLY
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REF

DESIG]|

DESCRIPTION

STOCK
NO

MFR
PART NO

A5AB

¢1
2
3
Ccs
cs
cé
¢t
co

CURRENT LIMITER P/C
ASSEMBLY - Figure 5

Cap, elect, 250 uf +50/-10%, G4v
Cap, elect, 20 uf 475/-10%, 50v
Cap, alect, 20 uf +75/-10%, 50v
Cap, elect, 250 uf +50/-10%, 64v
Cap, elect, 20 uf+'75/-10%,‘ 50v
Cap, elect, 250 uf +50/-10%, 64v
Cap, plste, 0,047 uf +20%, 100v
Cap, elect, 2 uf +75/-10%, 50v
Cap, elect, 160 uf +507/-10%, €4v
~ Diode, silicon, 1 amp, 600 piv

Dioda, silicon, 1 amp,
Diode, silicon, 1 amp,

Diode, silicon, 1 amp,

Diode, zener, v

Diode, zener, 3.9v
Diode, zener, 36v
Diode, sillcon, 1 amp,
Diode, zener, 12v
Diode, silicon, 1 amp,
Digde, silicon, 1 amp,
‘DHode, ailicon, 150 ﬁia,

Conpector, male, 16 co

Tstr,- aﬁicon, NPN
Tatr, germa‘iniuui, PNP
Tstr, selected, silicon,
Tatr, silicon, NPN -
Tstr, selected, silir:on,

Tatr, aelected, silicon,

-12

600 piv
800 piv
800 piv

€00 ply

100 pl\f
100 piv
6 piv

ntact

PNP

1702-210196
(3354-4060)

1502-185850
1502-106229
1502-106229
1502185850
1502-106229
1502185850
1507-106096

1502-105197}
1502-170274

4802-112383
4802-112383
4802-1123823
4802-112383
4803-186183
4802-113318

4803-237354|

4302-;11 2383
4803-159780
4302-116111
4802-116111

4802-113308

1 2816-187724

4805-183004
4805-152068

4805-159481

. 4805-203489

4805-159401

4805-159491

1102-219196

C437ARH250
TE1305

TE 1305
C43TARH250
TEL305
C43TARI250
335B473M

TE1301

" [C437ARHI160

1N4822
1N4822
14822
1N4822
1N974B
INT48
1N3033A
1N4822
INT59.
1N4817
1N4817
CD13161

02-016-013~
5-200

40250
2N2869

14805-159491

CDQL0656
4805-159401
4805-159401

REF

REF
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DESCRIPTION

STOCK -
NO

_MER
PART NO

REC
aTry

USE
CODE

Tatr, zilicon, NPN

Res, comp, 100 +10%, 2w
Res, comp, 3, 3k +5%, 1/2w
Res, comp, 1508 5%, 2w
Reg, comp, 100 £10%, 2w

Reg, comp, 3.3k 5%, 1/2w
Res, comp, 7.5k £5%, 1/2w
Res, comp, 100k £10%, 1/2w
Res, comp, 12002 £10%, 2w .
Res, comp, 1200 +10%, 2w
Res, comp, 4. Tk£10%, 1/2w
Res, comp, 10k +10%, 1/2w
Resg, comp, 10k £10%, 1/2w
Res, lGOmp, 16k +5%, l[aw
Res, comp, 1k :1:]:0%, 1/%w
Res, comp, 2, 2k £10%, 1/2w
‘Rea,'comp, iODk £10%, 1/2w
' Res, comp, 331:'1:5%, 1/2w
Res, cotmp, 330k 45%, 1/2w
Res, comp, 7.5k 25%, 1/2w
Res..', comp; 7.5k £5%, /2w
Res, comp, 1k 210%, 1/2w
Res, met flm, 12. 1k £1%, 1/2w
‘Res, var, ww, 10k 210%, 1-1/4w
Res, var, ww, 1500 £10%, 1-1/4w
Res, comp, 1200 £10%, 2w

Res, comp, 1208 x10%, 2w

Heat aink

Heat sink

4805-203489
4704-110163
4704-165761
4704-235192
4704-110163
4704~165761
4704-108910
4704-108126
4704~155531

4704-155531

4704-108381

4704-108118
4704-108118

{4704-150682

* [4704-108563

4704-108605

- [4704~108126

4704-185991

4704-150201

4704-108910
4704-108910
4704-108563
£105-182535

4702-162115

4702-113092
4704-155531
4704-155531
4806-186758
4808-186742

CDQL0666. .
HE1001

| EB3325

HB1315
HE1001

-ER3325

EBY525
EB1041

'HB1211

HB1211 -

EB472]1

| EB1031

EB1081.
EB1635

- | EB10ZL

EB2221

EB1041

| EB3835-

EB8345
EB7525

| EB7525

EB1021

IType cEC-TO

Type 110
Type 110
HB1211
HB1211
4806186759

4806-186742 |
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Figure 5-12. CURRENT LIMITER P/C ASSEMBLY
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC
aTyY

USE
CODE

Ad

C2001
CR2051
CR2002
CR2003
2001
Q2001

R2003
R2002
R2003
R2004

TIME DELAY P/C ASSEMBLY
Figure 5-13

Cap, elect, 400 uof +50/-10%, 40v

Diode, gilicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Dicde, silicon, 1 amp, 100 piv
HRelay, armature; 12 vde, dpdt

Sillcon controfled regtifier, 1.8 amp,
20v

Res, comp, 2.2k £10%, 2w
Res, comp, 5. 6k+10%, 1/2w
fies, comp, 3908 +I0%, 1/2w

Reg, cotnp, 10k £10%, 1/2w

1702-192260
(3324.-420)

1502-185868
4802-116111
4802-116111
4802-116111
4504~176347

4805-192567

4704109967
4704108324
4704-108365
4704-108118

C43TARGL00

3702-192 260

1N4817
1N4817
IN4817
62-780
C-8F

HEB2221
EB5G21
Epigil
Epiola

1§213{4|581]2]3]4]5{1 |2i3]4|5]1f2i3}4|5)1]2[3]4l5)1]213]4]5

Figure 5-13. TIME DELAY P/C ASSEMELY
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REF
JDESIG

INDEX
NO

DESCRIFTION

STCCK
NO

MFR
PART NO

Al

HIGH VOLTAGE MOQTHER BOARD
P/C ASSEMBLY - Figure 5-14

Series Pass Element P/C Assembly

(8ee Figure 5-15)

Preregulator P/C Assembly
{See Figure 5-16)

Cap, elect, 125 uf +50/-10%, 450v
125 uf +50/-10%, 450v
125 uf +50/-10%, . 450v

Cap, elect,
Cap, elect,

Cap, elect,
. Cap, solect,

Cap, piste,

8 uf +50/-10%, 450v

8 uf +50/-10%, 450v

lu.f :hZO%. 200v
Cap, elect, 50 uf +75/-10%, S0v

Cap, cer, 0.001 uf +20%, 3 ky

Cap, cer, 0.01 uf, gmv, 1600v

Cap, plste, 1 uf £20%, 200v

Diode,
: Diode,
Diode,
DHode,
Diode,
Diode,
Diode,
Dlode,
Diode,
Diode,
Diode,
Diode,
Diode,
Diode,
Dode,

silicon, 1 amp,
silicon, 1 amp,
ailicon, 1 amp,
silicon, 1amp,
gilicon, 1 amp,
stliconr, 1 amp,
gilicon, 1 amp,
gtlicon, 1 amp,
stlicon, 1 amp,
ailicon, 1 amp,
gilicon, 1 amp,
gllicon, 1 amp,
ailicon, 1 amp,
gilicon, 1 amp,

silicon, 1 amp,

600 piy

‘600 piv

600 piv
600 piv

600 piv.

800 piv
G600 piv
600 piv
600 piv

800 piv-

&00 piv
600 piv
600 piv
600 piv

600 plv

1702-314833
(332B/AF-
4056)
1702-314823
(332B/AF-
4064)
1702-314815
(332B/AP-
4082)
1502-106336

1502-106336
1502-108336
1502-194068

1502-1040858

1507-106450
1502-105122
1501-105635
1501-1068930

1507106450

4802-112383
4802-112383
4802;112383
4502-112583
4802-112383
4802112383
4802-112383

4802-112383

4803-112383
4602-112383
4802-112383
4802-112383
4802112383
4802-112383
4802.112383

1702-314831
1702-314823
1702-314815

Type 66D
Type G6D
Type 86D

BODEOSF450H-
E4 .

BanA05SF450H-
E4

Type X663F
TE1307
290300
DD16-108
Type X663F
1N4822,
1N4822
1N4822
1N4822

11n4822

1N4822
iN4822
1N4822
1N4822
1N4822
1N4822
1N4822
1N4822
1M4822
1N4822
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Figure 6-14. HIGH VOLTAGE MOTHER BOARD P/C ASSEMBLY
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REF
DESIG

INDEX
NO

DESCRIPTION

STOCK
NGO

MER
PART NO

CR18
CR17
CR18
CR1z
CR20
CRr21
CR22
K1

Dicde,
Diode,
Diode,
Diode,
Diode,
Dicde,
Diode,

Relay,

silicon, 1 a.rﬁp,
ailicon, 1 amp,
silicon, 1 amp,
ailicon, 1. amp,
silicon, 1 amp,
silicen, 1 amp,

gilicon, 1 amp,

600 piv
600 piv
600 piv
600 piv
600 piv
100 piv

100 piv

reed, 5,000v

Coil, reed relay, 24v

Relay,

reed, 5,000v

Coil, reed relay, 24v

Res, comp, 220k x10%, 2w

Res, comp, 220k +10%, 2w

Res, comp, 220k £10%, 2w

Res, comp, 470k £5%, 1w

Res, comp, 470k +5%, 1w

Res, comp, 108 £10%, 2w

Res, comp,

Res, comp, 5.18 5%, 1w

Res, comp, 108 +10%, 2w

Res, comp, 2700 £10%, 2w

Res, comp, 2.2k £10%, 2w

Res, comp, 220k +10%, 2w

Res, comp, 220k +£10%, 2w

Res, comp, 220k +10%, 2w

Res, ww, 2k +5%, 10w

Transiormer, pulse

Connector, female, 18 contact

Counector, female, 18 contact

4100 £10%, 1/2w

4802-112383
4802-112383
4802-112383
4802-112383
4802-112383
4802-116111
4802-116111
5103-184440
1802-186155
5103-184440
1802-186155
4704-@10197

4704-110197

14704-110197
14704-100819

4704-109819
4704-11d163
4704+108415
4704;219071
4704-110163
4704-110189
4704-109967
4704-110197

|4704-110197

4704-110187
4708-155418
5600185827

2107-285015

2107-285013

1M4822
1N4822
1N4822
1N4822
1N4822
14817
1N4817
DRVT-1
SP-24-D
'DRVT-1
SP-24.P
HB2241
HB2241
HB2241
GBAT45
GB4745
HE1001
EB4711
GB51GS
HB1001
BB2711
HB2221

KB2241

HB2241
HB2241
Type 10F
5600-185827

00-5008-016+
153-001

00-5009-016-
153-001




332B/AF

CESCRIPTION

STOCK
NO

MFR
PART NO

REC
aQrY

SERIES PASS ELEMENT p/C
ASSEMBLY - Figure 5-15

Cap, cer, 0.05 uf +80/-10%, 500v

Cap, elect, 8 uf +50/-10%, 450v

Cap, mylar, 0022 uf £10%, 50v

Cap, cer, 0.005 uf £20%, 100v

Cap, elect, 20 uf +30/-10%, L6v

Diode,
Diode,
Diode,
Dinde,
Dlode,
Dicde,
Diode,
Diode,
Dicde,
Dioda,
Diode,
Diode,
Diode,
Diode,
Dicde,
Diode,
bhiode,

Dinde,

Diode,
Diode,
- Diode,
Diode,
Diode,

DMode,

gilicon, 1 amp, 600 piv

silicon, 1 amp, 600 ply

ailicon, 1 amp, 600 piv

silicon, 1 amp, 600 piv

gilicon, 1 amp, 600 piv

2ener, +5%, 16v
silicon, 1 amp,
silicon, 1 amp,
silicon, 1 amp,
stlicon, 1 amp,
au.lcbn, 1 amp,
gilicon, 1 amp,
silicon, 1 amp,
gilicon, 1 amp,
sllicon, 1 amp,
gilicon, 1 amp,

sllicon, 1 amp,

zener, 20v

zener, 36v

ailicon, 1 amp,

giltcon, 1 amp,

zener, 8. 2v
zener, 200v

zener, 200v

600 piv
600 piv
600 piv
800 piv
600 piv
600 piv
600 piv
600 piv
600 piv
600 piv
600 piv

1702-314823
(332B/AF-
4601)
1501-105676

1502-194068

1507-313239
1501-175232
15Q2-241356
4802-112383
4802-112383
4802-112383
4802-112383
4802-112383
4309313221
4802-112383
4802132383
48072-112383
4802-112383
4802-112383
4802-112383
4802-112383
4802-112383
4802-112883
4802-112383

4802-112383 |

4803-113340

4803-186163

4802-116111
4802-116111
43033180497
4803-217422
4803-217422

1702-314823

$3C588

(90805 F450~

HE4
T3FIRIA224
CO23R101E-
2802M
C426ARE2Q

1N4822

1N4822
1N4822
1N4822

1N -QB a2

UZ3716

1N4822

1N4822
1N4822
1N4B22
1N4822
1N4822

_ 1N4822

1N4822
1N4822
1N4822
1N4822
1N968A
1N974B
1N4817
1N4817
1N753
1N3051A
1N30514
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REF
RESIG

DESCRIPTION

STOCK
NO

MFR
PARY NO

CR25

Diode, zener, 200v
Diode, zener, 200v
Diode, zener, 200v
Dicde, zener, 200v
DMode, zener, 200v
Diode, zener, 200v
Diode, silicon, 1 amp, 600 piv
Diode, silicon, 1 amp, 100 piv

Connector, male, 16 contact

Taty, silicon, NFN

Tstr, ailicon, NPN

Tatr, silicon,

Tstr, éi].icon,

Tstr, silicon,

Tstr, silicon,

Tstr, silicon, NPN

Tatr, silicon, NPN

Tatr, silicon, unijunction
Tstr, silicon, NPN

Res, comp, 1.8k £10%, 2w
Res, comp, 1.8k z10%, 2w

Reg, comp, 1.8k x10%, 2w

Res, comp, 62k £5%, 1/2w

Res, comp, 100k £10%, 2Zw
Res, comp, 56k +5%, 1/2w

Res, comp, 1k £5%, 1/2w
Res, comp, 62k 5%, 1/2w
Res, comp, 1k 5%, 1/2w
Res, comp, 68k £5%, 1/2w
Res, comp, ik +5%, 1/2w

4803-217422
4803-217422
4803-217422
4803-217422
4803-217422
4803-217422
4802-11 2383
4802-116111
2816-187724

TYVUVVYY

4805-117176

4805-203489
4704-185983
4704-185983
4704-185983

4704-108522

4704- 158659
4704-219048

4704-1085067
4704-108522
4T04-108597
4704-159624

4704-108597

1N3051A
IN3O51A
1IN3051A
1N3J051A
1N3051A
IN3051A
1N4822

1N4317

02-016-013-
5-200

2N1671A
CDQL0656
HB1821
HB1821
HE1821

EB6235

HB1041
EBS635

EB1425
ERG6235
EB1025
EBB635
EB1025
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| STOCK " MFR REC| USE

DESCRIPTION NO PART NO QTY|CODE

Res, comp, 15k £5%, 1/2w 4704-108928 EB1535
Res, comp, 1k x5%, 1/2w A4T04-108587 EB1025
Res, comp, 82k 5%, 1/2w  |4704-195966 | EB8235
Res, comp, 1k +5%, 1/2w | 4704-108597 | EB1025
Res, comp, 91k 5%, 1/2w 4704-219030 EBOL35
Res, comp, 1k 5%, 1/2w 4704-108597 1 EB102%
Res, comp, 100k +5%, 1/2w 4704168054 EB1045
‘Res, comp, 1k £5%, 1/2w 4704-108597 EB1025
Res, comp, 1.1% +5%, 1/2w  [4704-163727 | EBLLGS
Res, cotp, 100k +5%, 1/2w 4704-168054 |. EB1045
Res, comp, 100k +5%, 1/2w. 4704-165054 E'B1d45 .
Res, comp, 100k £5%, 1/2w 4704-168054 EB1045
Res, comp, 100k +5%, 1/2w 4704168054 EB1045
Res, comp, 100k £5%, 1/2w 4704-168054 EB1045
Res, comp, 100k +5%, 1/2w 4704168054 EB1045
‘Res, comp, 100k £5%, 1/2%w 4704-168054 EB1045
Res, comp, 22k +10%, 4704-109975 HB2231
Res, comp, 22k £10%, 4704-1099‘75 HB2231
Res, comp, 2%k £10%, !  |4704-100075 HB2231
Res, comp, 22k £10%, 4704-109975 HB2231
Res, comp, 22k £10%, - |4704-109975 HB 2231
Res, comp, 22k 210%, 4704-100975 HB2231
Res, comp, 22k £10%, 2w 4704-109975 HB2231
Res, comp, 75k £5%, 1/2w 4704-108928 EBT535 -
Res, comp, 5.1k £5%, 1/4w 4704-193342 CB5125
Res, comp, 36k 5%, 1/2w 4704-185991 EBRJ3635
Res, comp, 1808 +5%, 1/2w 4704-108944 EB1815
Res, comp, 1.1k £5%, 1/4w 4704-267336 | CB1125
Res, comp, 100k £5%, 1/2w 4704-168054 EB1045

Res, comp, 5.1k £5%, 1 /4w 4704-193342 CB5125
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z
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REF
DESIG

iNDEX
NO

DESCRIPTION

STOCK
NO

MFR
PART NO

R42
R43

Res, comp, 1k £5%, 1/2w
Res, comp, 5.1k £5%, 1/4w

Heat sink

Inductance, 2.2 MH

Inductance, 2.2 MH
Inductance, 220 uh
Tstr, stlicon NPN

Tstr, silicon NPN

4704-108577
4704-193342
4806-192245
1801-147801
1801-147801
1801-147835
4819-218396
4819-177105

FE1025
CB5125
4806-192245
WEE-2,200
WEE-2,200
WEE-220
2N3904
ZN3563

B> Q1 thru Q8 may be Fluke Part No. 4805-190710, Mfr 04713, Mfr Part No, 2N3739;

or Fluke Part No, 4805-225573 , Mfr 85303, Mir Part No. 2N4299. R is necessary,
however, that all eight must be the game type, Example; if all elght are ZN4208, a

replacement of one or more should be a 2N42949,
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515. SERIES PASS ELEMENT P/C ASSEMBLY
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INDEX
NO

DESCRIPTION

STOCK
NQ

MFR

MFR
PART NO

PREREGULATOR £/C ASSEMBLY

' Diode, silicon, 1 amp, 100 piv

Diode, silicon, 1 amp, 600 piv

. Diode, silicon, 3 amp, 200 piv

" Diode, silicon, 3 amp, 200 piv

" Relay, reed, S500v

Figure 5-16
Cap, cer, 0.05 uf +80/-10%, 500+
Cap, cer, 0.05 uf +80/-10%, 500v
Cap, elect, 250 uf +50/;: 10%, 16v
Cap, elect, 250 uf +50/—10%,

i6v
Cap, myiar, 1.0 uf £20%, 200v
Cap, cer, 0 05 uf +30/-10% soo-J
Cap, mylar, .001 uf:l:lq%, 200v
Cap, cer, 0.05 uf +80]-—10%; 500v

Diode, silicon, 1 ainp, 100 piv

Diode, sil.icon, 1 amp, 100 piv‘
Dmde sﬂmon 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Diode, silicon, 1amp, 600 piv

Diode, silicon,‘ 1 amp, 600 piv
Mode, silicon, 1 amp, 600 ply
Diode, silicon, 3 amp, 200 piv

Diode, silicon, 3 amp, 200 piv

Dioﬂe,. zener, 200v .
Diode, stlicon, 1 amp, 100 piv
Diode, aihcm_:, 1 amp, 100 plv
Diode, silicon, 1 amp, 100 piv :

Relay, armature, 115 vac, dpdt |

Coil, reed relay, 24v

Cnnﬁector, male, 18 contact

1702-314815
(332B/AF-
4082)
1501-105676
1501-105676
1502-187765
1502187765
1507-106450
1501-105676
1507-159582
1501-105676
4802-116111
4802116111
4802-116111
4802-116111
4802-116111
4802-112383
4802-11238%
4802-112383
4802-112383
4802-187718

{ 4802-187718

4802-187716
4802-187716
4803-18761"

4802-116111
4802-116111

4802-116111
4501-106664
5103136690
1802-186155
2616-187724

895386

56289
56289
73445
73445

72928

56289
56289
56289

05277

05377
05277
05277
05277
05277

05217
05277

05377
04713

04713

04713

04713

04718
05277
05277
05277

16332

12817

71707

P1662

1702-3 14815

33C58R
33C58B
C437ARE250

CA3TARE250
364

33C58B

192P10292

33C58B
1N4817
1N4817
1N4817
1N4817
IN4817
1N4822
1N4822 )
1N4822
1N4822
MR1032B
MR1032B
MR1032B
MR1032B
1N3350RA
1N4817
1N4617
1N4817
100-5ADPDT
Type DRG-1
8P-24-P
02-016-019-

15200
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DESCRIPTION

CSTOCK
NO

MFR

MFR
PART NO

REC
aty

USE,
CODE

Tstr, silicon, NPN

Tstr, silicon, NPN

Tstr, tested, silicon, NPN
Tstr, tested, silicor, PNP .
Tstr, silicon, NPN
Tstr, tested, sillicon, NP
Pstr, silicon, NPN

Tstr, éi]icon, PNP

Tstr, silicon, PNFP

Res, comp, 688 £10%, 2w
Res, ww, 0.1920 £1%, 3w
‘Res, ww, 1k +5%, 5w

Res, cmﬁp, 22k +6%, 1/2w
Res, ww, 182 £10%, 5w

Res, comp, 22082 £10%, 1/2w

- Res, comp, 4300 5%, 1/2w

Res, comp, 10082 £5%, 1/2w

Res, ¢comp, 2.2k £3%, 1 /2w

Res, comp, 1006 x5%, 1/2w

Res, comp, ik «5%, 1/2w
Res, comp, 1k +5%. 1/2w
Res, comp, 1k +5%, 1/2w

Res, comp, 4.7k 5%, 1/2w

Res, comp, 3, 3k 25%, 1/2w -

Res, comp, 1k £5%, 1/2w
*Res, comp, 56082 £5%, 1/2w
Res, comp, 68§2 5%, 1/2w

Heat sink

4805-193953

4811-261347
4819-203489
48056-159491
4805—2053489
4805-159461

4805-203489

4805-159491 °

4805-159491

4704-110205
4707-23874}
4766—1 13282

14704-186064

4706-112425
4704-108151
4704-108058
4704-188508
4704-108506
4704-188508
4704-108597
47044108597
4704-103597

4704-108886

- [4704-165761

1 4704-108597

4704-109124
4704-178384

484)-314807

05217
16758
07910

86536

07910
89536
.O’f910
89336
89536

01121

80538

63742
o11zi
44655
o121

03121

01121

01121
01121
0131212

01121

01121

01121

0)121

gr121

U112
01121

89536

320C034H31
Type DTS410
CDQ10656
4805-169491
CDOLO5S
4805-159491
CDQI0B56
4805-159491

4805-159491

HBGEOL

4707-238741°|

Type 5F1000
ERB2R35
1D45F
EB22i1
EBR4315
EB1015
‘ER2035
ERLOLS
ERB1025
EB1025
EB1023
EB47T25
EB3325
EB1025
EB5G13

EBG6305

45841-314807

1
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SECTION O
GENERAL

0-1. Seope

0-2, This manual includes installation and operation instructions and covers organizational, direct support
(D8), and general support (G3) maintenance. It describes the Time-Mark Generator, Tektronix Types 184, and
124 MOD 1468,

0-3. The basic issue items list appears in Appendix D.. Appendix D is current as of 18 November 1971,

0-4. Index of Publications. |

0-5. DA Pam 810-4. Refer to the latest issue of DA Pam 310-4 to determine if there are any new edltmns,
changes, or additional publieations pertaining to the equipment.

0-6. DA Pam 310-7, Refer to DA Pam 310-7 to determine whether there are Modification Work Orders (MWO’s)
pertaining to the equipment,

Q-7. Forms and Records

0-8. Reports of Maintenance ond Unsatisfuctory Equz‘pment Use equipment forms and records in accordance
with instruetions given in TM 38-750.

0-9. Report of Packaging and Hondling Deficiencies. Fill out and forward DD Form & ag pregeribed in AR 700-58
(Army), NAVSUP Pub 873 (Navy), AFR 71-4 (Air Force), and MCO P4030.29 (Marine Corps). _
0-10. Diserepancy in Shipment Report. Fill out and forward Discrepancy in Shipment Report (DISREP) (SF
361) as prescribed in AR 55-38 (Army), NAVSUP Pub 459 (Navy), AFM 75-34 (Air Force), and MCO P4610.19
{(Marine Corps).

0-11. Reporting owaors

0-12. The reporting of errors, omlssmna, and recommendations for improving this manual is encuuraged Re-
ports should be submitted on DA Form 2028, Recommended Changes to Publications, and forward direct to:
Commanding General, U. 8. Army Misgile Command, ATTN: AMSMI-MFM, Redstone Arsenal, AL 35809,
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Section 1

Introduction & Specifications

1-1.  INTRODUCTION

1-2.  The Model 332B/332D DC Voltage Standard pro-
vides de voltages from 0 to 1111 volts with an accuracy of
£0.0020%. Output current is rated at 0 to 50 milliamperes.
- The output voltage is set by seven indine decads switches.
- Beparate tetrainals are provided for sensing the output volt-

age diréctly at the Joad, eliminating errors due to voltage

drop in connecting wires between the instrument and load.

1-3.  Protection against possible equipment faflures or
operator errors, which might damage expensive instru-
ments, are incorporated, The VOLTAGE TRIP and VER-
NIER controls provide a means of imiting the ouiput volt-
age within the selected range. Should the output voltage
exceed a preset Iimit, the OUTPUT terminals are de-ener-
glzed. A current limiting circuit limits the avaitable current
to 2 level determined by the setting of the CURRENT
LIMIT control. :

14.  The inner chassis and circuitry are surrounded by
an isolation guard, which is also isolated from the front
panel and the outzide cover. When properly connected, the
guard bypasses any circulating ground cuments which may
cause errot.

145, Most of the instrument circuitry is mounted on
modular plug-in cards. An extender card is provided as an
accessory to aid in the maintenance and adjustment of the
instrument.

1-6. ELECTRICAL SPECIFICATIONS

OUTPUT VOLTAGE
Ote1111.1110 volts de

Rev, 1

VOLTAGE RANGES

Range (volts) Output (volts)

0 010 11.111110 ( 1 uv steps)
Ota 111.11110 (10 uv steps)
Oto 1111.1110 (100 uy steps)

RESOLUTION
0.1 ppm of range (1 uv maximum)

ACCURACY OF OUTPUT

The following accuracies are absolute, relative to NBS stan- -
dards, and include effects of stability, line regulation, load
regulation, and calibration uncertainties under standard re- -
ference conditons of 23°C +1°C and up to 70% relative
humidity.

Range 332B Accuracy 33p
(volts) {90 Days) {60 Days)
10 [£0,002%% of satting + 10 uvy | £(0.00]1% of setting + 10 uv)

100 [+£0.002% of setting + +(0,001% of setting +
0.00002% of range) 0,00002% of Tange)

+(0.0025: of setting + +(0.0015% of setting -+
0.00002% of range) 0.00002% of range)

‘TEMPERATURE COEFFICIENT OF OUTPUT
Less than (0.0002% of setting + 1 uv) per °C from 0 to
+50 °C.

-1
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STABILITY OF OQUTPUT

Range

332D

(volts) Month

Year Month

10 +(0.001% of
setting + 10 uv)
100 +(0.001% of
setting + 20 uv)
1000 £(0.001% of
setting + 20 uv)

+{0.002% of (5 ppm of setting + 7 uv)
setting + 20 uv) '
+(0.002% of +(5 ppm of setting + 30 uv)
setting + 40 uv)

1£(0.002% of ' £(5 ppm of setting +30 uv)
setting + 40 uv)

QUIPUT CURRENT
. ) to 50 milliamperes at any output voltage.

OVERCURRENT PROTECTION

Continuously variable front-panel contrel. Automatically
limits output current at any present level between one and
60 milliarnperes. Pane! lamp illuminates duzing limiting.
Normal operation rtestored upon removal of overload.

OVERVOLTAGE PROTECTION

Front-panel control continuously variable from 1lv to
1200v.  Automatically disables output voltage if level
exceeds selected value. Manual reset.

RIPPLE AND NOISE

Range (volts) Ripple and Noise (uv rmsg)

10 20
100 30
1000 40

OUTPUT RESISTANCE
Less than 0.0005 ohms or (0.0001E ) ohms, whichever is
greater, at de.

SETTLING TIME _
Within 10 ppm of final output, less than 20 seconds after
a range change.

LINE REGULATION
0,0002% of setting or 10 uv for a 10% line voliage change
from nominal.

LOAD REGULATION
0.0002% of setting or 10 uv for full load change.

1-2

COMMON MODE REJECTION

Better than 140 db from d¢ to 400 Hz up to 700 volts rms
or 1000 volis de. (Qutput voltage changes less than 10°7 of
the applied common mode voltage.)

ISOLATION
Either output terminal may be floated up to 1000 volis de
from chassis.

REMOTE SENSE

Separate terminals are provided for sensing the output volt-
age directly at the load, thus reducing errors due to voltage
drop in the output leads between the instrument and the
load.

METER
(switch selectable) 0-1200 vdc -
0-60 ma

17. ENVIRONMENTAL SPECIFICATIONS

OPERATING TEMPERATURE RANGE
0°C to 50°C,

RELATIVE HUMIDITY
0 to 70%

STORAGE TEMPERATURE RANGE
—40°C to +65°C,

ALTITUDE
10,000 feet operating; 50,000 feet non-operating.

SHOCK
Meets all test requirements of MIL-T-945 A, rigidly mounted
or rack mounted with slides.

18, * MECHANICAL SPECIFICATIONS

MOUNTING
Standard EIA relay rack (tapped for attachment of slides),
resilient feet provided for bench use.

Rev, 1
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19. GENERAL SPECIFICATIONS INPUT POWER :

115/230 volts ac +10%, 50-60 Hz, single phase Appmx;-“
DESIGN ' mately 130 va under full load. :
Solid-state throughout,

FUSES : =
SIZE One power line and one high voltage fuse,

7 inches high by 19 inches wide by 18% inches behind panel, FUNGUS NUTRIENTS
None.

WEIGHT . MERCURIC COMPONENTS
60 pounds, None.

*| 0,452 0.250"

#3-32 ropped mounting
hole (Ipl sach side)

Figure .1-1. MODEL 332B/332D QUTLINE DRAWING
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Section 2

' Operating Instructions

2-1. INTRODUCTION

2.2, 'This section provides instructions for operating the
Model 332B and 332D. Before operating the instrument

for the first time, please read paragraph 1.4, CONTROL,

TERMINALS, AND INDICATORS, and the information
contained in Figure 2.1. Before using the instrument, a few
optional control adjustments and terminal connections,

which enhance the instrument’s performance and provide

safety to external equipment, should be considered. These

adjustments and connections are described in paragraph -
- 28, PRELIMINARY OPERATION, Instructions for oper- .

ating the instrument as a voltage standard are given in pasa-
graph 2-20. Additional applications in combination with
other instruments are given in paragraph 2-22.

2-3, If you encounter any problem in operation of your
instrument, please contact your nearest John Fluke sales
representative or write directly to the John Fluke Mfg. Co.,
with a statement of the problem. Please include the serial
number of the instrument in such correspondence.

24, ' CONTROLS, TERMINALS AND
INDICATORS

2-5. The name and function of the front and rear panel
controls, terminals, and indicators are illustrated and de-
scribed in Figure 2-1. The numbers at the tails of the arrow
callouts correspond to the reference numbers in the chart
immediately following the photographs.

26. INPUT POWER

2-7. ' The power transformer has dual primary windings.
Normally, these primary windings are connected in parallel
for 115 volt operation. Upon request, the primary wind-
ings are connected in series at the factory for 230 volt oper-
ation. Should it become desirable io convert the instru.
ment fram one type of power line operation to the other,

refer to paragraph 4-18, -
28. PR ELiMINAHY_DPEHATIQN
29. General

210, Befors operating the instrument, some prelim-
mary settings and connections should be considered.

Whether you use these settings and connections, or not,
depends upon the degree of equipment safety and accuracy

" required. The following five paragraphs discuss the merits

and procedures for each of the settings and connections.
2-11. Voitage Trip Setting
2-12, Th:e.'VDLTAGE TRIP switch and VERNIER, con-
trol provide protection to external equipment by limiting
the maximum allowable output voltage to the external
ioad. The range of voltage limiting is selected with the
VOLTAGE TRIP switch. Refinement of the value of the
voltage to be limited is accomplished with the VERNIER
control. If no degyee of limiting is required within ‘the
ranges of the instrument, set the VOLTAGE TRIP switch
' 29
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NAME

FUNCTION

POWER switch

Applies line power to the auxiliary power supplies within the instru-
ment, when in the STDBY/RESET pastion. The instrument is com-
pletely energized when the POWER switch is in the OPR position
and the red indicator lamp near the switch is flluminated.

METER Switch

Selects meter indication of either output voltage or output current.

Meter

Indicates either output voltage or output current depending on the
position of the METER switch, The meter voltage range depends on
the setting of the VOLTAGE RANGE switch. The current range is
012 60 milliamperes.

VOLTAGE RANGE
Switch

Selects the output voltage range of 10, 100, or 1000 volts, and changes
the meter to a corresponding range. '

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS {Sheet 1 of 2)
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NAME

FUNCTION

VOLTAGE TRIP Switch
- and VERNIER Contral

voltage in three ranges (10, 100, and 1000 volts} independent of the

The VOLTAGE TRIP switch provides a means of limiting the output

VOLTAGE RANGE switch. The VERNIER control varies the amount
of limiting within the ranges of the VOLTAGE TRIF switch, When an
over-voltage condition exists, the red indicator lamp near the VOLTAGE
TRIP switch will illuminate and the red lamp near the POWER switch
will be extinguished. :

CURRENT LIMIT contral

Provides a means of setting a lirnit on the magnitude of the output
current within 2 range to 0 to G0 milliamperes. An over-current
condition i signified when the indicator lamp, near the CURRENT
LIMIT control, illuminates,

OUTPUT Terminals

Provides a convenient means of connecting the load to the output
cirguit. '

" SENSE Terminals

‘Allows the regulating circuitry to be connected 1o the OUTPUT
‘terminals {7) or directly to the load for optimum regulatian. .

GUARD Terminal

When properly connected, provides a means of eliminating circulating
ground currents through the load.

Power line ground.

Readout Dials

Setect and indicate the output voltage. The recessed numbers directly
above each dial provide in-line readout of the output voltage. When

a dial is set to X" {10}, it represents O with a1 carry-over to the

digit to the immediate left. For example: 10. X X X X X X represents
11111110 volts. '

Decimal Lamps

These lamps indicate the proper decimal point setting when illuminated
and are controlled by the RANGE switch,

Mechanical Zero adjust

Provides a means of setting the meter mechanical zero.  Adjustment
should be made after the instrument has been completely de-energized
for at least 3 minutes,

Fuse, line

A 3 ampere slow-blow fuse for 115 volt power line operation. Usea
1% ampere slow-blow fuse for instruments converted to 230 volt
power line operation.

Fuse, high voltage

A% ampere slow-blow fuse electrically located at the output of the
high valtage rectifier circuit. ‘

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS (Sheet 2 of 2)
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to 1000 and the VERNIER fully clockwise. Should some
degree of limiting be desirable, proceed az follows:

Without any load connected to the OUTPUT termi-
nals and the POWER switch in the STDBY/RESET
position, set the front-panel controls as follows:

RANGE
YOLTAGE TRIP

As desired

To the lowest range that
overlaps the desired trip
voltage

Fully cw

As desired

Voltage

Desired trip voltage

VERNIER
CURRENT LIMIT
METER

Readout Dials

Set the POWER switch from the STDBY/RESET
position to OPR. -

Slowly rotate the VERNIER control counter-clock-
wise until the indicator lamp near the VOLTAGE

TRIP switch illuminates and the red lamp near the
POWER switch is extinguished. The voltage trip is

now seét to the value indicated on the readout dials
and the instrument is tripped to the STDBY mode.

To reset the instrument, set the readout djals to a
value less than the trip voltage and place the POWER
switch in the STDBY/RESET paosition, then to QPR.

2-13. Current Limit Setting

2.4  The CURRENT LIMIT control provides a means

of limiting the amount of output current. If no limiting
within the current range of the instrument is desirable, set
the CURRENT LIMIT control to the fully clockwise
position (60). Should some degree of current limiting
be desirable, proceed as follows:

a. With the POWER switch in the STDBY/RESET
position, set the front panel controls as follows:

RANGE

VOLTAGE TRIP and
VERNIER As desired

VOLTAGE CURRENT LIMIT Fully clockwise

METER Current

Readout Dials 1 volt

As desired

Place a short agross the OUTPUT terminals,

Set the POWER switch to the OPR position.

Adjust the CURRENT LIMIT control until the
current indicated on the meter is the value of the
desired limiting current.

Place the POWER switch in the STDBY/RESET
position, Remove the short, Current limiting is now
set to the desired value for any output voltage.

2-15. Sansza Connections

2-16,  When a load i3 conneeted, there may be an  appre-
ciable voltage drop between the instrument and the load,
depending on the length and gauge of the connecting leads,
The nomograph of Figure 2-2 can be used to determine the

approximate voltage across the connecting wire leads. -

2-17  Using the nomograph of Figure 2-2, lay a straight
edge from the value of the output current, represented on
scale 1, to the gauge of the connecting wires used, repre-
sented on scale 2, The voltage across the connecting
wires, expressed in millivolts per foot, is obtained from
scele 3. To determine the total voltage across the con-
necting wires, multiply the total length in feet by the
value obtaited from scale 3. For example, assume that
two AWG No. 28 wires, each 3 feet long, are used to
connect a load, requiring 50 milliamperes, to the Model

'332B, With a straight edge, connect the known current
on scale 1 (50 ma) and the wire size on scale 2 (No. 28).

The resulting IR drop on scale 3 is approximately 3.2

millivolts per foot. Therefore, the connecting wires develop -

a total voltage of 19.2 millivolts (2 x 3ft x 3.2 mv/fi=
19.2 mv), which is several times the published load regu-

lation at 1000 volts output. To compensate for this, the in.

strument is equipped with remote sensing, which maintains
regulation at the load. Consequently, the voltage across the
connecting wires will have no effect. Determine if the wire
leads used to connect the instrument to the lpad, will cause
2 voltage drop in excess of the load regulation specifica-
tions. If this voltage drop is excessive, remote sensing
should be used. To prepare the instrument for remote sen-
sing, proceed as follows:

With the POWER switch set to OFF, or to STDBY/
RESET, remove the front-panel shorting links be-
tween the SENSE and QUTPUT terminals.

Using a twisted pair of insulated wires, connect the
+8ENSE terminal to the positive side of the load, and
connect the -SENSE terminal to the negative side of
the load.

‘}




CAUTION

Ensure that the SENSE terminals are connected

to the load in the proper polarity. Incorrect

connections will result in loss of regulation and
 possible damage to the instrument,

b C—
bt

:_2-18._ Guard Connestion
2-19, When_the instrument  is connected to another

ingtrurnent (both instnm;ents grounded through their re-
‘spective “power ‘cordt), a potential difference may exist

332B/332D

between the power line grounds of the two instruments.
This potential difference can cause cireulating ground
currents, which could cause errors in the output voltage.
To prevent these errors from occurring, the instrument
is equipped with a guard. This guard, when properly
connected to the load, will provide a separate path for the

_circulating ground currents, thus eliminating possible errors

in the output voltage.” For proper connection, connect the
GUARD terminal directly to the grounded side of the
load, at the load. Figure 2-3 illugtrates the correct GUARD
términal connection and the reqouted circulating ground
eurrent path.

\ -
OPERATING ’ AMERICAN

CURREMNT WIRE GAUGE £
MILLIAMPERES

3
IR DROP I
COMDLCTOR
MV/FOOT

o0

Figure 2-2. NOMOGRAPH OF VOLTAGE DROP ACROSS LOAD WIRES
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WHERE: H1 & C1 Leakage resistange & capacitance
from chassis to guard.
Ry &Gy Laakaoe resistance & capacitance
from guard 1o insTrument case.
[

line graund peints.

E Pgtantial difference between power

Dutput resistance of 332B/3320

Load resistance.

Figure 2-3. GUARD CONNECTION

2-20. Operation

221 Operate the instrument in accordance with the
following procedure:

Set the METER switch to VOLTAGE.

Sct the POWER switch in the STDBY/RESET po-
sition. Allow at least a 10 minute warm-up period, if
the instrument has just been energized.

“Connect the SENSE terminals to the QUTPUT
termninals with the shorting links provided.

Set the CURRENT LIMIT control fully clockwise
(60) or to a predetermined value, using the procedure
of paragraph 2-13.

Sct the RANGE switch to the desired output voltage
range (10, 100, or 1000).

Set the VOLTAGE TRIP and VERNIER controls
fully clockwise or to a predetermined value, using
the procedure of paragraph 2-11.

Sct the readout diais to the value of the output
voltage desired.

- If desired, connect the GUARD terminal to the
grounded side of the load in accordance with para-
graph 2.18. The SENSE terminals may remain
connected to the OUTPUT terminals. Shounld re-
mote sensing be desired, connect the SENSE termi-
nals to the load in accordance with paragraph 2-15.

Connect the load to the DUTPUT terminals.

Set the POWER switch to the OPR position.

The output voltage provided to the load will be the
voitage indicated on the readout dials. Should it be’
desirable to monitor the output current, place the
METER switch in the CURRENT position.

2-22 APPLICATIONS

2-23. The Model 3328 and 332D is designed for appli-
cations requiring a highly stable precision calibrator or re-
ference voltage source. When operated in conjunction with
a precision reference divider and a mul detector, the Model
332B may be set to provide voltages of £10 ppm accuracy,
traceable to the National Bureau of Standards. The uvnit
may also be used as a de differential voltmeter in combina-
tion with the null detector, These applications are described
in the following paragraphs. The Model 332D will provide
the above accuracy without additional equipment.




2-24. Operation as a 10 PPM Calibrator

225, The output voltage of the Model 332 may be
standardized to the known emf of a standard cell by
operating the Model 332 in combination with a Fluke
Model 750A Refetence Divider and a Fluke Model 845AB
Null Detector. * This instrument combination will provide
voltages from 0.1 to 1100 volts with an accuracy of £ 10

ppm and traceability to the National Bureau of Standards.

For proper operation of this instrument combination,
proceed as follows:

2. Set the Model 750A controls as follows:

RESET

INPUT VOLTAGE ADJUST
“controls (COARSE and FINE) midposition

STANDARD CELL CIRCUIT
switch

,STANDARD CELL VOLTAGE

OPEN

value of standard
to be used

OUTPUT VOLTAGE switch as desired

Set the Modﬂ1’332 controls as follows: |

POWER
VOLTAGE RANGE
Readout Dials ag desired
VOLTAGE TRIP and VERNIER as desired
CURRENT LIMIT 2 ma

STDBY/RESET
as desired

Connect the equipment as illustrated in Figure 2-<4.

Ensure that the equipment connections are in the

proper polarity.

Adjust the Model 332 to provide an output voltage
corresponding to the desired input voltage level of the
Model 750A. Set the POWER switch of the Model
332 to OFR.

Set the INPUT VOLTAGE switch of the Model 750A
to the position corresponding to the dialed voltage
of the Mode} 332.

NOTE!

Applied voltage nust be 1.1 volt or greater
to be adjustable to a standard cell,

Place the STANDARD CELL CIRCUIT switch of the
Model 750A to the MOMENTARY position and note
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the indication on the Model 845ARB. Set the RANGE
switch of the Model B45AB to increagingly more
sensitive ranges while adjusting the Model 332 read-
out until a zero indication is obtained on the Model
845AB on the 10 microvolt range.

Calibration voltages of 10 ppm accuracy are now
available at the OUTPUT VOLTAGE terminals of the
Model 750A. The setting of the QUTPUT VOLTAGE
switch should not exceed the input voltage. '

2-26. Operation as a 20 PPM Differential
Voltmeter

2-27. The Model 332, in combination with the Fluke
Model 845AB Null DETECTOR may be operated as a
differential voltmeter, with an accuracy of :1-.20 ppm (+10

microvolts). Proceed as follows:

a.  Connect the equipment as shown in Figwre 2-5.

b. 8zt the RANGE switch on the Model 845A8 to the
approximate value of the voltage to be measured.

Set the Model 332 controls as follows:

POWER
VOLTAGE RANGE

STDBY/RESET

Lowest range which covers
approximate value of the
unknown

Approximate value of the
‘ unknown

METER, VOLTAGE

VOLTAGE TRIP Ag desired

CURRENT LIMIT 2 ma

Readout Dials

Set the POWER switch of the Maodel 332 to OPR.
The Model 845AB should indicate zero volis.

Set the RANGE switch of the Modsl 845AB to
inereased null sensitivity and adjust the readout dials
of the Model 332 for zero indication on the Model
845AB. Final null should be made on the 10 micro-
volt range of the Model 845AB. Accuracy of the
measurement is as follows:

RANGE ACCURACY
10 +20 ppm (+10 uwv)
100 +20 ppm (+20 uv)
1000 420 ppm {(+40 uv)

2-28. Standard Cell Comparison

220, The Model 332, in combination with a Model
B45AB null detectot, may be used as a transfer device for

27
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comparing voltages to 1.0 ppm resolution. An application . Determine the value of the unknown standard cell

is the comparison of saturated and unsaturated standard (Ey) by using the following equations:

eclls.  Connect the equipment as shown in Figure 2-5.

Determine the value of the unknown standard cell as E;-Ej= AE (1)

follows: ‘ Ex=E.+ AE (2)

a. Using the Model 332 /Model B45AB combination
as a differential voltmeter, measure the voltage of the Ey = Value of the reference standard
laboratory reference standard cell. The final null cell, as measured with the 332 /845AB.
should be made on the 10 microvolt range of the .
Model 845AB. Record the readout of the Model Ey = Value of unknown standard cell,
332 and labe] this value Eq. a8 measured with the 332 /845AB.

Measure the value of the standard cell to be compared E, = Certified value of the reference
with the reference standerd. Final null should be standard cell.

made on the 10 microvolt range of the Model 845AE.

Record the readout of the Model 332 and label this By = Calculated value of the unknown
value Ej. standard cell.

Madal
332R/3320
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=

4 0+ UnknowN
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Figure 2-5. OPERATION AS 20 PPM DIFFERENTIAL VOLTMETER
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Section 3

Theory of Operation

31,  INTRODUCTION

32, This section describes the theory of operation of
the Model 332B and 332D, Refer to the functional sche-
matic diagrams in conjunction with the text. The diagrams
are Jocated in the rear of this manual following Section V.,
Persons doing touble shooting should be thoroughly famil-
iar with circuit operation before attempting to trouble
shoot the unit in detal,

33. FUNCTIONAL DESCRIPTION

3~4 Th:s voltage standa:d is 8 series regulated power

supply bas;cally consisting of the voltage control circuitry,
preregulation circuitry, and protection circuitry, The volt-
age control circuits are the main regulation circuits and re-
spond to load, RANGE, and readout dial changes. Figure
3-1 ilustrates a simplified schematic diagram of the voltage
control circuitry. The error amplifier and series pass ele-
ment, illustrated in the shaded portion, together constitute
a dc operational amplifier. The tendency of the operational
amplifier is to maintain the summing point effectively at
*+SENSE potential. In this condition the output voltage of
the voltage standard is equal to the ratio of the sample string
resmtance( READOUT) to the range remstanca( RANGE)
times the reference (“REFERENCE), as illustrated in Fig-
ure 3-1. The constant reference voltage (EREFERENCE)
m combination ‘with the appropriate series resistance
& RANGE), provides a constant current to the sample
string. Due to the constant current, the ou Rut is propor-
tional to the resistance of the sample string ("“READOUT).
Since the tendency of the operational amplifier is to main.
taiti the summing point at +SENSE potential, the output
voltage is equal to the sample string voltage. Changing the
setting of the readout dials (sample string) causes the output

voltage to change cormespondingly. Each change in the
RANGE - switch setting causes the constant current to
change by a factor of 10, thus the output voltage changes
by the same factor. A detailed block diagram is illustrated
in the Functional Block Diagram (332B-1000), following
Bection V. In thiz diagram, the chopper amplifier, differen-
tial amplifier, and series pass driver constitute the error am-
plifier of Figure 3.1,

3-5.  Series regulated power supplies have the inherent
disadvantage of low efficiency. When providing a low level
output, the series pass element of the supply must dissipate
the bulk of the power supplied by the high voltage trans-
former circuit. In this instrament, a unijunction oscillator
circuit monitors the voltage across the series pass element
and provides a voltage level information to a pre-regulation
cirevif, The pre-regulation circuit utilizes this information
to provide full wave control of the input line voltage to the
primary of the high voltage transformer. Thus, the power
supplied by the high voltage tfansformer is controlled to
provide only that amount necessary for the load require-
ments. This in furn increases the overall efficiency of the
instrument. This also accounts for symbolizing the unregy-
lated de¢ voltage, in Figure 3-1, as a variable de voltage,

36. Circuitry, for protection of personnel as well as ex-
temal equipment, is provided. The instrument contains an
interlock system to de-energize the high voltage circuits
‘within the instrument when the covers are removed. A
Limijt may be set for the cutput voltage and/or current.
Whenever the output voltage or cusrent tries to exceed the
set limits, the instrument output js de-energized. Therefors,
sensitive external equipment can be protected from exces-
sive voliage and current.

3T
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READOUT (sample ttring)

% SUMMING
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€ REFERENCE]

- QUTPUT

B UNREGULATED DC

R reApOUT\

E

out ~ E REFERENCE

R RANGE

+ OQUTPUT

+ SEMSE

Figure 3-1. VOLTAGE CONTROL CIRCUITRY

CIRCIMT DESCRIPTIONS
Voltage Control Circuitry

3.9, Reference Circuits, The basic reference voltage
for the instrument is supplied by zeper diode CR1402.
This diode js located in a proportionally controlled oven on
the Master Voltage Reference P/C Assembly (ASAl-Sche-
matic- 332B-1002). Current through the reference zener
diode is maintained constant by a constant current source
consisting of Q1401, CR1401, R1403, and R1. These
compoenents, except for R, are also contained in the oven
assembly for environmental stability.

3-10. A constant temperature js maintained in the
proportionally contrelled oven by the temperature regu-
lating circuitry, located on the Master Voltage Reference
P/C Assembly (A5A1). The temperature regulator circuitry
consists of a differential amplifier (O3 and Q4), a Darling-
ton amplifier (Q1 and Q2) and associated circuitry. One
input to the differential amplifier, the base of Q3, is

conpected to common. Consequently, the output current

from the collector of Q3 is proportional to the current into
the base of (4. The temperature coefficient of R1402 iy
negative. Therefore as temperature decreases, the current
into the base of Q4 increases, which increases the base
drive of Q2. The increased current into the base of Q2
increases the cutrent through the heater (R1401). Because
of the Darlington configuration of Q1 and Q2, a wnall
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change in current into the base of Q2 results in a sig- -

nificant change in current through R1401, thus providing
elose regulation of the oven temperature, ‘

3-11, The constant output voltage from the refersnce
zener diode is applied to the Reference Calibration P/C
Assembly (Ad4-Schematic 332B-1001). This assembly
provides three constant operating currents to the sample
string for the three output ranges. The zener reference
diode provides a constant voltage of a2pproximately 6.3
volts. This voltage is reduced by R1, calibration adjustment
R2, and R3 to 6.02 volts, Resistors RS and R10 provide a
1 milliampere current for the 1000 volt range. Resistors R7
and RS provide a 0.1 milliampere current for the 100 volt
range, Resistors R4, R5, 2nd R6 provide a 0.01 milliampere
current for the 10 volt range. One of the three currents is

selected and supplied to the sample string, depending upon

the position of the RANGE switch,

3-12,  The Sample String P/C Assembly (A2-Schematic
332R-1003) is a resistance string whose vaiuve is controllable
by the front-panel readout dials. The resistance of the
samiple string is such that the constant current through
it develops a voltage equal to the value set on the readout
dials,

3-13. Chopper Amplifier, The voltage at the summing
junction is applied through pin 5 to the junction of R1
and R4 on the Differential Amplifier P/C Assembly

L )




{A5A3-Schematic 332B-1002). One path is provided for
dc changes through R1 and pin 6 to the input of the
Chopper Amplifier P/C Assembly (A5A4-Schematic 3328-
1002). The other path is tor ac changes through the
differential amplifier circuitry to be described later, The
chopper amplifier compares the summing point voltage
to the + sense voltage and provides an amplified dc error
signal proportional to the difference, The + sense voliage
is applied through a divider network; consisting of R7
through R12 located on the Temperature Regulator P/C
Assembly (A5Al-Schematic 332B-1001), at pin 5. This
network provides an internally adjustable dc bias to the
chopper amplifier for compensation of offset voltages
when the Model 332 is set to zero output,

3-14,  The mechanicai chopper, G1, samples the differ-
ence between the summing point voltage and the compen-
sated + sense voltage at 2 60 Hz rate. The resulting wave-
form is applied to the gate of Q1. Transistor Q2 amplifies
the output of Q1. Transistors Q3 and Q4 are direct
coupled amplifiers, with negative feedback applied from
the collector of Q4 to the emitter of Q3. Transistor Q5 iz a

para-phase amplifier, which provides two essentially identi-

cal waveforms differing in phase by 1809. The two wave-
forms are demodulated by chopper G1 and filtered by R24,
R25,C14, and C15. This amplified dc error signal is then
applied to one input of the Differential Amplifier F/C
Assembly (A5A3) at pin 3.

3-15.  Differential Amplifier. Error signals in the form
of ac changes are applied to the differential amplifier
through Cl to the gate of Field Effect Transistor (FET)
Q2. . Error signals appearing as dc changes are applied to
the chopper amplifier at the base of Q6. Using a separate
path for ac changes allows rapid regulation of the output
voltage for rapid changes in load requirements. The
Differential Amplifier P/C Assembly provides an output
that js proportional to the amplified dc ervor signal from
the Chopper Amplifier P/C Assembly.

3.16.  Use of a Field Effect Transistor for Q2 provides
high input jmpedance and low noise. Transistor Q8 is a
current source for one stage of the differential amplifier.
Use of the current source provides high gain and good
common mode rejection at the input of the amplifier.
The compound configuration of Q4-05 and Q6-Q7 pro-
vides high input -impedance and minjmizes temperature
effects. The output signal from the collector of Q9 is
applied to the base of the common collector amplifier Q11.

Transistor Q1) provides impedance matching between the -

high output impedance of Q9 and the low input impedance
of the series pass diver circuit.

332B/332D

%17. Seties Pass Driver. The Seties Pass Driver P/C -
Assembly (ASA2-Schematic 332B-1001), accomplishes two -
functions. One function is to de-energize the output in the -
case of an overvoltage or overcurrent condition, which wil? .
be described Jater. The other function is to provide
sufficient drive current for error signals to the series pass -
element, Transistors Q5, 06, Q7 and associated circuitry
constitute the driver portion. Transistor Q7 is a commeon-
base amplifier which provides part of the voltage gain
necessary for control of the series pass element. Current
gain is provided by eommon collector amplifiers Q6 and Q5.
The output of Q5 is applied to the main series pass tran- .
gistor 8, on the Series Pass Element P/C Assembly (A7A1-
Schematic 332B-1001), :

3-18. Secries Pass Element. The series connection of
trangistors Q1 through Q8 constitute the series pass
element, This ¢lement is located on the Series Pass P/C -
Assembly (A7Al-Schematic 332B-1001). Transistors Q1 .
through Q7 are normally saturated by the base voltage
supplied by the 150 volt power supply. Consequently, the
entire voltage drop required for regl.ilatiun is across Q8.
Should the QUTPUT terminals be shorted or should the
itgtrument be rapidly down-anged, the voltage across Q8
may exceed 150 volts. Should this oecur, transistors Q1
through Q7 will come out of saturation to share the
voltage drop, The pre-regulator circuitry (paragraph 3-23);
sensing the increased voltage across QB decreases the
unregulated supply voltage As soon as the v:;xltage across
Q8 decreases below 150 volts, Q1 thmugh Q7 become
biased to saturation and Q8 absorbs the entire reg‘u!,atmn
voltage.

3-19.  Power Supplies. Operating voltages for the temp-
erature regulating circuit, zener reference circuit, choppar,
amplifier, and differential amphf'er are prov:ded by thc
Auxiliaty Power Supply P/C Assembly (ASAS»Schematxc
332B-1004). The suxiliary power supply consists of the .
25 volt supply and -15 volt supply circuits, The auxiliary .
supply reference element is located in the 25 volt. supply..
The output of the 25 volt supply is then used as the refer-
ence for regulation of the -15 volt supply.

3-20,  In the 25 volt supply, CR1 through CR4, C2, R4,

and C3 provide unregulated dc voltage to the regulation -
circuitry consisting of Q2 through Q6. Transistors Q5 and -
Q6 constitute a differential amplifier. The base of Q6 s
held at a constanit voltage by zener diode CR6,  The base'of
Q5 is connected to s voltage divider, consisting of R8,R9,
and R10, referenced to the output of the s-upply "Viris
ations in the +25 volt output of the supply are sensed at the

. base of Q5. Any difference between the base voltages of Q5
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Appendix A

Federal Supply Code for Manufacturers

A-1. CODE TO NAME

A2, The following five-digit code numbers are listed
in pumerical sequence along with the manufactures’s

name and address to which the code has been assigned.
The Federal Supply Code has been taken from Cataloging
Handbook H 4-2, Code to Name.,

Gage Electronics Corp.
Rochester, New York

Walwyp Internatipnal, ing.
Weatlake, Ohio

Agrovox Corp.
New Bedlord, Magsachusstle

AMP Ing,
Harrisherg, Pennsylvania

Allan-Bradioy Co,
Milwahkan, Wiasongin

TRW Semiconductors
Lawndale, Calllornia

Teuas Ingtrumenta, Inc.
femiconductor & is Div.

Drallas, Tesas

RCL Flectronics Inc,
Manchester, New Hampshire

Delgted

Dearbora Elecironies Tnc,
Orlandq, Floride

Fetroxcubs Corp,
Gmugertice, New York

Replaced by 15801

Amphanol-Borg Elect. Corp.
Broadview, Ilinsls

Arco Capacitors, Ing,
Los Angeles, Calilornla

Replaced by T1400
Repiaced by 44833

Eldema Cotp,
Compton, California

Tranaitron Elecirunie Corp,
Wakelleld, Massachusetts

Pyrofilai Resister Co., Ing,
Cedar Knolle, New Jerary

Cisirex Corp,
Naw York, Mew York

Mul rhead Instrumentn, Ine,
Mountainaids, Naw Jerary

Arcow Harl and Hapemen
Elegtronic Company
Hartford, Connectiout

Replaced by 78134
Heplaced by 81312

Esuax Wira Corp.
Wire & Cable Div.
Apsheim, Cullfornla

Aemto
Div. of Midtex Inc.
Mankato, Minpesote

Replaced by 75376

Motorola Bemigonducior

Products {nc,
Pheenix, Atizona

feplaced by faj34

Jorathan Mfg. Ceo.
Futlerton, Californiz

Wegtiaphouse Electrie Corp.
Semiconductor Dept,
Youngwood, Pennaylvang

Raplaced by §3%43

Unlon Carbide Corp.
Eleetronics Div,
Cleveland, Ohio

Sprague Electric Co
Pacific Div.
Los Angeles, Callfornia

Alac, Ine.
Glendale;, Calllornia

Wakefleld Englneering Ind,
Wakelield, Mansachuseits

Goeneral Electric CompRny

Capacitor Dopartmant
trmo, South Carolina

Heplsced by 83743

. Amphenal Space & Misaslle Sys.

Chataworth, Calliornia

Beede Electrical Instrument Ca.
Pcnacook, New Hampshlra

Electron Corg.,
Littletown, Colorade

Clevite Corp.
Clevaland, Ohlg

Semcor Div., Componerts
Phosnix, Arizana

Ciould Natlonal Batteriea Inc.
City of Industry, Calilornta

Entel ~MeCullough, Inc.
San Curlos, Calllornia

Replaced by 14474

Weatinghoupe Electrie Corp.
Elecironie Tube Div.
Elmnita, New York

Fairehiid Semicodbuctar
Tiv, of Fairehlld Camera
& Inmcument Carp.
Muountaln View, Culifornis

Bircher Qo., Inc.
Rochester, New York

Lerma Engineering Corp
HNorthampton, Massachusetis

Conlinental Device Corp.
Hawthorne, California

Reliance Mica Corgn
Broaklyn, New York

¢ BE Electronles Semiconductor
Operations=Div. of CBS Int.
Lawell, Massachugeita

General Electrit Co.
Minlature Lamp Dopt,
Clevaland, Ohio

Nylomatie Corp.
Nortisville, Pennaylvarla

Skottle Eledtronics Ine,
Archbald, Peansylvania

Burndy Corp.
Norwalk, Connecticut

Chicaga Telophone of Callf, fnc,
South Pamadena, Calilornia

CBS Electronies
BGiv. of CBE Inc.
Nowburyport, Maszachusetis

Besl Products Co.
Chigago, fiilnole

Keystone MIg.
Div. of Avig Industrial Coip.
Warren, Michigan

Chicago Rivet & Machine Cu,
Bellwped, RBlinola

Mational Semiconducior Carp,
Danbutry, Canneetheat

Dicdes, Inc.
Crataworth, California

Philadelphis Handle Co,
Camden, New Joraoy

Fremin Co., Inc.
Ehalton, Connscticut

Freeway Washer L Stamping Co,
Cleveland, Ohic )

Peplaced by TE0AZ

Hamitn Ine,
Lake Mille, Winconsln

Clarostat MIg. Co. -
Daovar, New Hampehire

Jemes Electronlcs
Chigago, Riinois

Micromutals

Sieera Madre, California
Pirkann Electponics Corp,
Scottadale, Arizona

Sprague Etectric Co.
Transiatar Diy.
Concord, New Hampshire

Replaced by 23732

Semtech Coip,
Hewhyry Park, California

California Resistor Corp,
Santa Monica, Calliorals

Amoriean Components, Ine.
Cunshohneken, PERRBYIvARIZ
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and open the negative output path, if an overvoltage or
catastraphic overcurrent condition exists. The trip circuitry
is located on the Series Pass Driver P/C Agsembly (ASA2-
Schematic 332B-1001). Transistor Q3 is a constant current
source for relays A7K1 and A7A2K2. With A7A2K2 (on
the Pre-Regulator P/C Assembly) closed, current is provided
to A7A2K1 which complete: the pitmary circuit for the
high voltage transformner. With relay A7K1 (on the High
Voltage Mother-board P/C Assembly) closed, the negative
output path is completed and power may be supplied to the
load, The current sensing resistor, R22, is effectively
connected through R24 to the base of normally off Q4. In
the event of a catastrophic fajlure, in which the current
limiting circuitry would not function, an excessive current
approaching 120 milliamperes would develop sufficient
voltage across R22 to turn on Q4. Because of the regener-
ative configuration, transistors Q4 and Q2 would become
saturated, With Q2 saturated, the potential at pin 10
becomes nearly the same as the positive buss potential.
This bypasses the current away from the relays, which
causes them to open, With the relays open, the QUTPUT
terminals are de-energized, the input power to the high
voltage transformer is interrupted, and the OPR indicator
lamp goes out. To reset the instrument, the POWER. switch
is placed in the STDBY/RESET position; then to the OPR
position after the cause of the overload has been corracted.
With the POWER switch in the STDRY/RESET position,
the circuit common is connected through a section of the
POWER switch and pin 10 to the emitter of Q2. This
results in turning off both Q2 and Q4, and thus returning
them to their original state,

3-30.  The overvoltage trp element is Q1. The base of
Q1 is connected to RI5 and the appropriate resistor se-

lected by the VOLTAGE TRIP switch. The voltage trip -
point is selected by the VERNIER control (R5), which setsa

reference bias on Q1 (maintaining Q1 cut off). As the
output voltage increases, the voltage at the base of Q1

increases negatively until it exceeds the selected trip.

voltage and cauges ()1 to conduet. The conduction of Q1
saturates Q2 and results in de-energizing the instrument
output terminals, as previously deseribed.

3-31.  Cumrent Limit, The current limit cireuitry, located
on the Current Limiter P/C Assembly (A5A6-Schematic
332B-1002), provides a means of varying the limiting
point of the output current, Current sensing resistor R22,
on the Series Pass Driver P/C Assembly (A5AZ), provides
a voltage to the currént Jimiter circuit that is proportjonal
to the output current. This voltage is applied through pin
10 and CR12 to the base of Q5. The emitter of Q5 is
connected to the wiper of the CURRENT LIMIT control

3328/332D

(R6), which provides 2 variable bias for the base-emitter
junction. Trensistor Q5 is normally off. However, when
the output current exceeds the set limit, Q5 turns on.
Conduction of Q5 causes both Q4 and Q3 to conduct.
Conduction of Q3 causes Q1, on the Dijfferential Amplifier
P/C Assembly, to conduct and bypass some of the sample
string current. This causes the output voltage to be reduced
and consequently the ouiput current is reduced. The
conduction of Q3 also tums on the tegenerative pair, Q6
and Q7, which supply current to the red indicator lamp.

3-32. Interlocks. The Model 332 is equipped with an
interlock circujt for personnel safety, When either the top
or bottom inner covers or printed circuit assemblies ATA2,
A7, ATAL, ASAL, ASA3, ASA4, ASAS, or ASA6 are re-
moved, the ground retum for the A7K1 and A7A2K2 relays
izopened, This resutts in removal of the input power to the
high voltage transformer (T2) and opens the negative out-
put side of the instrument,

3-33. Time Delay. The purpose of the time delay
circuit, located on the Time Delay P/C Assembly (A6-
Schematic 332B-1001}, is to provide a short interval for the
auxiliary voltages to rise to nominal value. This ensures
that the control amplifiers are operating before the high
voltage it available. The time delay circuit momentarily
holds open relays ATK1 and A7AZK2, which prevent the
closure of ATAZK1, The time delay is approximately 3
seconds. Diodes CR? and CR2 provide a full-wave rectified
voltage from a secondary winding of the power transformer
between pins 20 and 22. When the POWER switch is in the
STDBY/RESET position, z snall current flows through
R2001, 8ie, K2001, R2004, and C2001. This current,

-although too small to actuate, K2001, charges C2001.

Capacitor C2001 c¢harges until it reaches the firing poiut of -
Q2001, approximately 2 to 3 seconds. At this point Q2001
conducts, increasing the current through K2001, The relay
actuates and closes contact K2001A (which provides the
current path when the POWER switch is in the OPR
position) and opens contact K2001B. When K2001B
opens, the grounding circuit is removed from the constant
current source supplying A7K1 and ATA2K2, and these
relays are allowed to acturate.

3-34. Miscellanaous Circuitry

335.  Output Circuit Current Source. In addition to the

‘main high voltage bridge rectifier, CR1 through CR10 on

the High Voltage Mother Board P/C Assembly. (A7-
Schematic 332B-1001), there is another high voltage bridge
(CR13 through CR20). This bridge-rectifier is in series with
R27 and R28 and forms a quasi<onstant current source.
This current flows through the series pass transistors and
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acts as @ minimum load to insure that their transconduct-
ance is held above a minimum value. Another purpose of
the quasi<onstant current source is to provide a dquick
discharge path for the output capacitor C1, when down
ranging, This helps to reduce the setting time,

3-36.  Capacitor Switch. The capacitor switch circuitry
it located on the Capacitor Switch P/C Assembly (A3-
Schematic 332B-1001), When down ranging from 1000
volts, capacitor C4 (on the chassis) will tend to charge to a
voltage level proportional to the difference between the
charge on C5 and the parallel combination of the cutput
capacitors C1 and C2, If this difference is too great, C4 will
receive a charge of sufficient magnitude to cause a die-
lectric absorption problem, thus excessive settling time will
result. (Dielectric absorption is the tendency of the die-
lectric material of the capacitor to absorb and retain a
small charge). To prevent this ocourrence, C5 is discharged
through R7 {on A3) when the RANGE switch is down
ranged from 1000 volts to 10 or 100 volts, In doing 2o the
decay rate of C5 and the paralle] combination of C1 and C2
will be equal, thus C4 does not receive an over charge.
After C5 has discharged sufficiently (several seconds), the
K1A contacts {(on A3) close and paralle] the low resistance
of ®6 with R7, This essentially shorts CS and retumns the
loop gain to the required amount. The capacitor switch
circuitry is responsible for allowing a time delay hefore
closing the K1A contacts, When down ranging from 1000
volts, C1 is charged by the +35 wolt supply through R2
and R1. After several saconds, C1 accumulates a sufficient
chatge to cause Q1 to conduct. Conduction of Q1 energizes
relay K1 which closes the K1A contacts.

337. Crowbar Cirenit. If the output volippe were
suddenly turned to zero with a load connecied to the
instrument, the voltage across the filter capacitors C1, C2,
and C3 (located on the High Voltage Mother Board P/C
Assembly, A7) would appear atross the series pass tran-
gistors, This voltage could damage the series pass tran-
sistors. To protect fhe series pass transistors from this kind
of damage, a “crowbar” citcuit is utilized. (The term
“crowbar” is derived from the use of such a deviee to
discharge large capacitor banks in transmitter power sup-
plies). The “‘crowbar™ circuit consists of transistor Q10
and associated circuitry on the Series Pass Element P/C
Assembly, A7A1. It also inculdes relay K2 on the High
Voltage Mother Board P/C Assembly, A7. When the

voltage across the series pass element reaches approximately
225 volts, transistor Q10 conducts. Since relay K2 is in the
collector cirenit of 10, the relay is energized and eloses the
contacts. With the K2A contacts closed, a discharge path
through R15 is provided for the filter capacitors.

338,  Meter Circnit. The front panel metet indicates the
output voltage or output cwrent, depending on the

~ position of the METER switch. When the METER switch is

in the VOLTAGE position, resistors R3 through R6, on the
Series Pass Driver P/C Assembly, and the resistors selected
by the RANGE switch S2f provide the meter with a current
which is proportional to the output voliage. When the
METER switch is in the CURRENT position, resistors Rl
and R2, on the Seties Pass Driver P/C Assembly, provide
the meter with a current which is proportional to the out-
put current.
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Section 4

Maintenance

4-1. INTRODUCTION

42,  Information concerning the maintenance and cali-
bration of the Model 332E and 332D is contained in this
section, Paragraph 4-6, GENERAL MAINTENANCE, cov-
ers unique and miscellanequs maintenance procedutes. A,

geries of checks to determing if the instrument operates pro-

perly plus information to aid in localizing problem aress,
should any of these checks fail, is covered under paragraph
420, PERFORMANCE ‘TESTS. Paragraph 4-36, CALL

BRATION, contains prooeduras for alignment of circuits.

and final accuracy adjustments.
43 SEHVICE INFORMATION

44, Each instrument manufactured by the John Fluke
Manufacturing Company is warranted for a period of ome
year upon delivery to the original purchaser, Complete
warranty information is contained in the Waranty page
located at the front of this manual.

4.5, Factory authorized calibration and repair service
for all Fiuke instruments are gvailable at various world wide
locations. A complete list of factory suthorized service
centers is located at the rear of this manual. Jf requested,
an estimate will be provided to the customer before any
repair work is begun on instruments heyond the warranty
period. ‘

4-6. GENERAL MAINTENANCE
4-7. Maintenance Access

48.  The chassis may be easily removed from the outer
¢ase by unfastening the two Dzus fasteners, locsted at the
réar of the case. To obtain access to the circuitry within the
chasgis, the top andfor bottor inner covers must be remnov-

ed. Removal of the top and/or bottom ¢overs opens one or
both of the interlock switches. To have the instrument fully
operable, with the top and/or bottom covers off, the inter-

locks must be “cheated™,

DANGER

The imner chassis is at +0IJI‘PUT potential
Hnurdnunmltugwmayexistonchm.

49, Located on the left hand side of the instriument,
behind the second bulkhead, is an extender card. This -
board is used as an extender for the plug-in circuit board
assemblies to provide access to adjustments and test points.
Simply remove the plugdn circuit board assembly. to be
investigated, insert the extender card in its place, and plug
the circuit board assembly in the extender card.

4-10. Unigue Maintenance Procedures

411, Cleaning of Bowrds. Certain circuit board as-

. sembiies are ultrasonically cleaned at the factory to prevent

the possibility of electrical leakage caused by contami-
nation from handling during assembly. These. circuit
hoard assemblies include the Sample String P/C Assembly
{A2), and Capacitor P/C Assembly (Al). When com-

ponents are replaced on. these agsernblies that require

soldering, the land pattern side of the board should be
cleaned as described in paragraph 4-13. Should contami-
nation be gugpected on the component side of the cirouit
board, uge Freon TF Degreaser (Mﬂler-Stephenson Chemi-
cal Co.).

412, ShieMed Cspacitors. On the Chopper Amplifier
P/C Agsembly (ASA4), capacitors C1 through C4 are wrap-
ped with adhesive copper foil for shielding purposes.
Should any of these capacitors need replacing, wrap the
new capacitor(s) with the original copper foil (if the ad-

41




3328/3320

hesive needs to be activated, use (GM NAMEPLATE INC.).
If the original copper foil is not salvageable, wrap a new
pivce of copper foil (Permacel-type EE3990 ar Mystik Tape-
type 7420) atound the capacitor. Insure that the copper
foil does not extend beyond the edges of the capacitor and
touch either of the leads. Solder one end of a length of
Mo, 22 buss wire to the copper foil and the other end to the
associated printed circuit board land.

4-13.  Circuit Board Sealant. The land pattern side of all
printed citcuit boards have been coated with epocast (a
polyurzthane resin) to inhibit fungus growth and moisture
absorption, When soldering to a printed circuit land, the
heat from the soldering iron decomposes the epocast resin,
leaving a charred residue. Upon completion of soldering,
the residue should be removed with a solvent, sach as
toluol,

CAUTION!

The following precautions should be adhered
to when using toluol: avoid inhaling the vapors,
avoid excessive contact with the skin, and keep
away from open flames. Insute that plastic
coinponents do not come into contact with
toluol, since it will dissolve most types of
plastics.

After removal of the epocast residue, the affected area
should be recoated with a sealant. A spray can of Circuit
Coat (Furane Plastic Inc,, 4516 Brazil Street, Los Angeles,
California or 16 Spielman Road, Fairfield, New Jersey}
may be used for recoating.

414, Fuse Replacemeant

415, The fuses are contained in bayenet type fuse
holders locatad at the rear of the instrument. Listed be-
low are the correct values for the fuses:

REF. FUNCTION TYFE
DESIG
F1 High Voitage

F2 Line

A, slow blow
3A, slow blow,
115V conn.
134A, slow blow,
230V conn.
Under no citcumstances should replacement fuses with
higher current ratings be installed in the instrument.

4-16. Lamp Replacement

4.17. The indicator lamps are located immediately be-
hind the front panel. The instrument must be partially re-

4-2

moved from the case to gain access to the lamps. The
decimal lamps are easily accessible and removable from the
top of the instrument without the need of any special
tools, To replace either the over cutrent-voltage lamp or
the operate lamp, remove the serew securing the lamp
holder to its mounting, then remove the bayonet base lamp.

418, 115/230V Conversion

4.19. Depending upon the connection of the power
transformers primary windings, the instrument may be
operated from either a 115 or 230 volt ac power line. To
convert the instrument from one type of power line aper-
ation to the othey, use the following procedure:

Disconnect the line cord from the power line.

Remove the instrument from the case and place vp-
side down on a suitzble work space.

Ori¢nt the instrument and perform the appropriate
electrical connections as illustrated in Figure 4-1.

Use the proper fuse corresponding to the selected
conversion, as discussed in paragraph 4-14,

4-20, PERFORMANCE TESTS

4-21, Introduction

4-22.  The following tests are intended for checking the
performance. These tests may be used for incoming inspec- -
tion, periodic ingpections and precalibration checks., It is
recommended that these tests be performed prior to each
calibration,

4.23.  Bach performance test includes an introductory
paragraph which states the purpose of the test and describes
the cireuitry involved. An understanding of the purpose of
each test and the circuitry itvolved should aid a tech-
nician in analyzing a malfunction.

4.24.  During the following tests, it will not be necessary
ta remove the instrument from the case, All external equip-
ment will be connected to the terminals provided on the
instrument. Figure 4-2 lists the equipment needed for
testing and calibrating.

4-25. Theload, lin¢ and ripple checks do not rely op any
calibration adjustments; any major or minor indication
should be investigated by troubleshooting. The remaining
voltage standard checks do rely on proper calibration
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BOTTOM VIEW

Q00
2 11 10

BOTTOM VIEW

b. 230 VAC CONFIGURATION

Figure 4-1. 115/230 VAC CONVERSION

EQUIPMENT REQUIRED

SPECIFICATIONS REQUIRED

Molt/Ohmmeter - .
RCA VoltOhmyst or equivalent

DC Aceuracy of £ 3% and input impedance of 10 M £

Metered Autotransformer - General
Radio Variac WEMT3A, or equivalent

Output of 0 to 130 vac at 3 arnperes.

DC Differential Voltmeter - Fluke
Mode! BB5A or equivatent {quantity
" of 2 required)

DC Accuracy of £0.0025% with 100 uv null detector

RMS Valtmeter - Fluke Model 931B or
equivalant

Accuracy of 1% from 50 Hz to 30 kHz

Preamplifier

Gain of 1000 and bandpass of 10 Hz to 10 kHz
I ‘

Oscilloscope - Tektronix Type 541 or
equivalent '
Preamplifier - Tektronix Type L

General purpose

5 mv / &m sensitivity

Generat Purpose Power Supply

Provide 5.5 volts

DC Milliammeter

0 to 100 milliamperes 5%

Load Resistor Box - Clarostat 240-C

‘Resistance range of 20 to 20,0008 at £5%.
Capable of handling up to 80 watts

Resistor, Composition

100k £ £5%, Yaw

Figura 4-2, TEST AND CALIBRATION EQUIPMENT REQUIRED (Sheat 1 of 2)
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EQUIPMENT REQUIRED

SPECIFICATIONS REQUIRED

l.ead Set

Low-leakage, low-thermal emf

Standard Cell Enclosure- Guildline
Model 9152

Accuracy of £0.0003%

DC Voltage Calibration System - Fluke

- Model 7101 B consisting of the following
equipment, or an equivalent system:
Voltage Standard, Model 332B/332D
Null Detector, Model B45AR
Voltage Dividar, Model 750A
Kelvin-Varley Voltage Divider, Model 720A

Capable of measuring 0.1 to 1100 vde with
b ppm accuracy

_Figure 4-2. TEST AND CALIBRATION EQUIPMENT REQUIRED (Sheet 2 of 2)

adjustments. Should minor out of tolerance indications be
observed during these.checks, calibration will more than
likely correct these problems. However, should the cali-
bration adjustments be ineffectual or at their extreme
limits, you will have to investigate the cause of the problem,

426, In the event that a malfunction is discovered,
complete as many of the performance tests as possible.
Record which tests the instrument does not successfully
pass and any abnormal indications. This will help in ana-
lyzing the problem and lead to more efficient trouble-
shooting.

4-27. DL Qutput

4-28, Line Regulation. The line regulation test deter-
mines whether the ouiput voltage will remain constant,
within specified limits, for a low to high line input power
change.

a. Connect the line cord through an autotransformer
connected to an ac power line, Set the autotransfor-
mer to 115 volts ac.

Set the front panel controls as follows:

POWER STDBY/RESET
METER CURRENT
RANGE 10

READOUT All Zero
VOLTAGE TRIP 1000
VERNIER Clackwize
CURRENT LIMIT Clockwise (60)

Connect the Model 885A to the SENSE Terminals
and the 240-C Load Resistor Box to the QUTPUT
terminals of the Model 332B/332D.

Set the RANGE switch, readout dials, and load box
to the values indicated in the first group of settings in
Figure 4.3, Set the POWER switch to the OPR po-
sition. Note the voltage indicated on the Model
B85A. Set the autotransformer to 103 volts ac. The
output voltage change, indicated on the Model 885A,
showld not exceed the 20 microvolt specification
listed in Figure 4-3. Return the autotransformer
setting to 115 volts ac, - Note the voltage indication
on the Model 885A. Set the autotransformer to 127
volts ac. The voltage change, indicated on the Model
885A, should not exceed the 20 micravolt speci-
fication. Repeat this procedure for each group of
settings in Figure 4-3.

429, Load Regulation. The load regulation test deter-
mines if the output voltage will remain constant, within
specified limits, when the output is subjected to a noJoad
to full-load condition.

Connect the line cord to.an autotransformer connect-
ed to an ac power line. Set the autotransformer to
115 volts ac,

Set the front panel controls as follows:

POWER STDBY/RESET
METER CURRENT
RANGE ’ 10




4-30.

nent

liznits.

.. Connect the preamiplifier to the QUTPUT terminals,
Connect the Model 921 RMS Voltmeter to the output

a.

Readout All Zero
VOLTAGE TRIP 1000
VERNIER Clockwise
CURRENT LIMIT Clockwise (60)

Connect the Model 8854 :'t'c the SENSE terminals.
Set the autotransformer to. 103 volts ac.

Set the RANGE switch anid Readout Dials to the
values indicated in the firgt group of settings listed in
the Figure 44. Set the POWER switch to the OPR
position. Note the voltage indicated on the Model
285A. Connect the 20-0hm load to the QUTPUT
terminals and note output voltage change on the Mo-
del 885A. The change should not exceed the specifi-
cation Jisted in the chart. Repeat the procedure with
the autotransformer set to 127 volts ac. Repeat steps
d and ¢ for each group of’ 36ttings.

Ripple. The ripple test determines if ac compo-
supenmposed on the:d¢: uutput is within specified

 of the preamP].lﬁer

Set the front panel controls as follows:

'CURRENT LIMIT

3328/3320

POWER,

METER

RANGE
Readout
VOLTAGE TRIP
VERNIER

- STDBY/RESET
EUCURRENT
g
Al Zero
i
Clockwise
___Clockwise (60)

With the antotransformer set to nominal line voltage
(115 vac), set the POWER switch:to. OPR. The ripple
output should not exceed 20 microvolts,

NoTE! .
Ripple indication is lvmm_mpﬂ.if‘p&qmplﬁw,

Set the readout dials to 10 V615 The ripple output.
should not exceed 20 microvolts rms.

Comnmect the 200-ohm lodd ¥esistor to the QUTPUT
terminals. The ripple output should not exceed 20
m;crovolts rms. D;scunnect the load resxstor '

Set the madout d:als to zero, and get the RANGE
switch to 100. The Tipple’ output nhould not exoeed‘

‘ 30nncrovoltsﬂns

READOUT

LOAD {50 ma)

10 R 1
10 o 10
100 o 10
100 - 100
1000 ' 100
1000 o 1000

200
20082

2000
200082
200082

20,0008 2.0 mv

s

Figura 4-3. CONTHOL SETTINGS, LOAD REQUIREMENTS, AND LIMITS'#OH LINE REGULATION

RANGE READOUT

'LOAD(SOma) - | . sPEC,

10 . . 1

10 , 10

100 : 10

100 ofine 100
1000 100
1000 1000

2002 10w
20052 ‘ 20 uv
000 : 20w
200082 200 uv
20008 ‘ 200 uv
20,0008 , “_'zunw’

RN

Figure 4-4. CONTROL SETTINGS, LOAD REQUIREMENTS, AND LIMITS FOR LOAD'REGULATION
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Set the readout dials to 100 volts. The ripple output
should not exceed 30 microvolts rms.

Conmnect the 2,000-chm load resistor to the QUTPUT
terminals. The ripple output should not exceed 30
mierovolts rms. Disconnect the load resistor.

Set the readout dials to zero, and set the RANGE
switch to 1000. The ripple output should not ex-
eeed 40 microvolts rms.

Set the readout dials to 400 volts. The ripple output

should not exceed 40 microvolts rms.

Connect the 8,000-0hm load resistor to the QUTPUT
terminals. The ripple output should not exceed 40
microvolts rms. Disconnect the load resistor.

" 431. Voltage Standard Accuracy. If the voltage stand-
ard has successfully passed the line, Ioad, and ripple spegi-
fications, it can be assumed to be operating correctly. The
output voltage can now be checked and compared to the
-specifications. These checks should be accomplished after
“the vnit has warmed up for 1 hour at standard reference

conditions of 239C £1°, up to 70% relative hurnjdity, and .

constant line voltage., One method of checking the instru-
ment accuracy is by comparing the output voltages to a sat-
urated standard cell by means of a reference divider. Use
the equipment and connections shown in Figure 4-13 and
the procedure of paragraph 4-53, disregarding the adjust-
ments.

4-32, Meter and Protection Circuits

4-33. V. Monitor. This procedure checks the output
voliage and current monitor cirevitry associated with the
front panel meter.

a.  With the METER switch in the VOLYAGE position,
" set the RANGE switch and readout dials for 100 volts
output.

The front panel meter should indicate 100 volts £3.0
volts.

Check the meter linearity at the following cardinal
points, Figure 4-3, All meter indications should be
within +3% of full scale.

‘Set the RANGE switch to 10 volts, the readout dials
to 5 volts, the CURRENT LIMIT control maxinum
clockwise, and the METER switch to CURRENT.

. READOUT

10 1.000000
100 10.00000
1000 100.0000
10 10.000000
1000 : 1000.0000

Figure 4-5. CONTROL SETTINGS
FOR V-1 MONITOR TEST

.

Connect a 0 to 100 de milliammeter across the OUT-
PUT terzninals,

Rotate the CURRENT LIMIT control counter-clock-
wise until the external meter indicates 50 milli-
amperes, The front panel meter of the Model 332B
should indicate 50 milliamperes on the red scale,

Set the RANGE switch to 100 volts, then to 1000
volts. The front panel meter should indicate 50
milliamperes in each position of the RANGE switch.

4-34.  Current Limit., This check determines the range of
the CURRENT LIMIT control, which should be from 2 to
60 milliamperes. o

Set the POWER switch to STDBY/RESET, the
RANGE switch to 10 volts, the readout dials to 5
"volts, and the CURRENT LIMIT control maximum
clockwizse. ' ‘

Connect a 0 to 100 dé milliammeter across the out-
put terminals,

Set the POWER. switch to OPR. The external meter
should indicate 60 milliamaperes.

Rotate the CURBENT- LIMIT control maximum
counter-clockwise.  The external meter should in-
dicate 2 milliamperes. :.

4-35. Voltage Trip. This test determines if the trip
circuit will actuate during ap overvoltage condition on each
RANGE setting. :

a.  Set the TRIP VERNIER maximum clockwise. Set
the RANGE VOLTAGE TRIP, and readout dials to
the values indicated in Figure 4-6. In each case,




rotate the VERNIER counter-clockwise from the
maxiroumn clockwise position until the trip circuitry
just actuates. In each case the VERNIER control
should be approximately 309 from the maximum
clockwise position. :

RANGE VOLTAGE TRIF | READOUT DIALS

10 ‘ 10
100 00
1000 1000 .

10.X00000
10X.00000
10X X.X00

Figure 4-6. CONTROL SETTINGS
FOR VOLTAGE TRIP GHECK

Set the output of the instrument for 4 volts on the 10
volt range. Set the VOLTAGE TRIP switch to-the 10
volt position and the VERNIER control to the 12
o’clock position,

Set the RANGE sW:lt;:t_x tu 100 - volts. The trip
eircuit should actuate.

Set the VOLTAGE TRIP svntch to the 100 volt
‘ poa;tmn and reset the mstrument

Set the RANGE switch to the 1000 volt position.
The trip circuit should actuate,

Set the VOLTAGE TRIP switch to the 1000 volt
position and the VERNIER maximum clockwise.
Re-get the instrument,

Set the RANGE sw_i,téh té, 100 volts then to 10 volts.
The trip circuit should.not actuate in either position,

436. CALIBRATION
437, Introduction

4-38.  The following procedures are intended for calibra-
tion. The equipment required is listed in Figure 4-2. Dur-
ing the first portion of the calibration procedure, the chas
sis will have to be removed from the case and the top inner
cover removed from the chassis.. However, upon removal of
the top inner cover it will be necessary to “cheat™ the inter-
lock located at the top right-hand edge of the instrument
chassis,

4-39, Meter Mechanical»lz‘ero

4-40. With the instrument de-energized for at least 3
minutes, adjust the mechanical zero screw (located just
below the front-panel meter-so. that the meter pointer is
over the center scale zero position,

332B/332D

4-41. Auxiliary Power Supply, Manitor -
Circuits and Master Reference

442.  Auxiliary Power Supply. _W;th the POWER switch
in the OFF position, connect the i trument  through an
autotransformer to the pnwer hne. Adjust ..the auto-
transformer for nominal line voltage. Extend the’ Auxiliary
Power Supply P/C Assembly (ASAS) on the extender card
provided. Set the POWER sthch to 'the STDB.YIRESET
position.  Allow appmxu‘nately 10 mlnutes fm' warm-up;
then proceed as Follows:

a. Using the +SENSE ten-num as common, connect a
Model 885A to pin 10 on thc Auxiliary Power Supply
P/C Assembly,

Referring to Figure 4- 7 ad]ust R9 until the Model
8854 md:catas 25 volis, £10 millivolts.

¢.  While varying the line voltage from 100 to 130 volts
ac, the Model 885A md:catmn should not change
more than 20 millivolts, .5 : .

Set the POWER switch on «OFF‘:and disconnect the
Model 885A. Replace thie AuXiliary Power Supply
P/C Assembly. Return:the’ POWER switch to. the
STDBY/RESET pommn L

4-43.  Current Limit. Proceed 'as fol]u\\rs

. ‘ \

Set the front panel controls as follows:

POWER STDBY/RESET

RANGE . 10 .

Readout Dials " 5000000

VOLTAGETRIP ... . 1000

VERNIER . nwmnum clockwme.
© CURRENT LIMIT * maximum clockwise

b.  Connect a 0 to 100 de milliammeter across.the OUT-

PUT terminals. Set the POWER swm:h to OPR.

Referring to Figure 4-7, adjust R23 for a 60 milli-
ampere indication on the external meter,

Rotate the CURRENT LIMIT control maximum
counter-clockwise. Referting to Figure 4.7, adjust
R24 for a 2 milliampere iﬁdi‘cat‘ion" on the external
meter. o

If necessary, re-adjust R23 and R24 until the range of
" the CURRENT LIMIT contro} is. from 2 to 60 milll-
amperes,

47
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AUXILIARY
SUPPLY
ADJUST
RO

1
CURRENT

LIMIT
ADJUST

I
/R23

Figure 4-7. LOCATION OF ADJUSTMENTS




Set the POWER switch to STDHY/RESET and install
the top inner cover.

444. Output Current Monitor. Proceed as follows:

Set the METER switch to CURRENT,

Adjust the CURRENT LIMIT control to obtain a 50
milliampere indication on the external meter.

Rotate the adjustment labeled QOUTPUT CURRENT
METER ADJUST until the front-pane] meter pointer
indicates 50 milliamperes on the red scale.

d.  Set the RANGE switch to 100 volts; then to 1000
volts. The front-panel meter should indicate 50 milli-
amperes in each position of the RANGE switch.

Set the POWER switch to STDBY/RESET and re-
move‘ the external ﬁietpf-*cpbhnections.

445, Output Voltage Momtor  Proceed as follows:

3. Setthe front panel ¢ontmls as follows:
METER VOLTAGE
RANGE 100

Readout Dials D 100.00000

b. Rotate the adjustment labeled OUTPUT VOLT-
METER ADJUST until the front-pane] meter indi-
cates 100 volts £0.5 volts.

Meter linearity may be checked at the cardinal points

listed in Figure 4-8. All meter indications should be

within +3% of full scale, ;.

READOUT DIALS

10 -1.000000
100 10.00000
1000 100.0000
10. 10000000
1000 1000.0000

Figure 4-8. CONTROL SETTINGS FOR VOLTAGE
MONITOR LINEARITY CHECK

332B/332D

4-46. VOLTAGE TRIP. Proceed as follows:

a.  Set the front panel controls as follows:

RANGE 100

Readout Dials 1000000

VOLTAGE TRIPOUT maxjmum counter- -
ADJUST (topcaover) clockwise

VOLTAGE TRIP 100

VERNIER 30° from maximum

Rotate the VOLTAGE TRIPOUT ADYUST until the
output is de-energized, as indicated by the illumi-
nation of the red indicator lamp and the audible’
“oliek” of relays. ‘ ‘

Set the POWER switch to STDBY/RESET Rotate
the VERNIER control to tha maximum clockwise
pasition.

Set the POWER switch to OPR. Set the RANGE-
switch, TRIP switch, and readout dials as listed in
Figure 4.9, Check the trip .actlcm on each range by
rotating the VERNIER control counter-clockwise.
The ttip point should occurin each RANGE switch
position when the VERNIER control it approxi-
mately 300 from the maximum clockwise position.

_READOUT DIALS
- 10.X00000

Figure 4-9. CONTROL SETTING$ FOR TRIP

RANGE CHECK

4-47.  Master Reference. Proceed as ‘fo]lows:

a.  Set the front panel controls as follows:

POWER : ON

RANGE 1000

Feadout Dials 00X.0000
VOLTAGE TRIP 1000

VERENIER Maxirnum cluckwme
CURRENT LIMIT Maximum clockwise

Connect a Model 885A to-the MASTER REFER-
ENCE test points through the top inner.cover.

49
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Adjust CAL 1000, CAL 100 and CAL 10 mechani-
cally to mid-point of travel.

Kotate the MASTER REFERENCE adjustment io
obtain an indication of 6.02 volts (10 vv) on the
Model 885A.

¢.  Set the POWER switch to STDBY/RESET.

4-48, Voltage Standard Output

449,  The voltage standard is calibrated by setting the
zero output and adjusting the sample string resistors and
the range resistors. Adjustment of sample string resistors
determines output voltage ratio accuracy and adjustment
of the range resistors determines absolute voltage acouracy.
The linearization adjustment involves adjusting corre-
sponding rtesistors in adjacent decades so they are in eXact
ten-to-one ratio of each other.

450, The instrument should he warmed up for at least
four hours at standard reference conditions of 239 £19C,
up to 70% relative humidity and constant line voltage be-
fore adjustments arc made. The instrument must be oper-
ated in its case with the RANGE switch and readout dials
set for 100 volts output,

451, Zero Output Adjustments. Proceed as follows:

a.  Slide the instrument chassis out of the case just far
enough to reach the ZERQ OUTPUT adjustment
holes {10V, 100V, 1000V) in the cover.

Connect a Model 885A differential voltmeter or a
Model 845AR pull detector across the QUTPUT
terminals, Set the voltage standard dial readout to all
zerps and the POWER. switch to OPR.

At each RANGE switch position, vary the corre-
sponding ZERO OUTPUT ADJUST (10V, 100V,
1000V) for a null indication (+1 mictrovolt) on the
voltmeter.

Slide the chassis back into the case and re-check the
zero output adjustments. Refine the adjustments if
necessary.

4-52.  Sample String Linearization. The following proce-
dure describes linearization. The stable reference source in
this procedure is a standard cell. To linearize, perform the
following steps:

a.  Belf-calibrate the Model 720A using the procedure
contained in its Instruction Manual,

Make the equipment connections illustrated in Figure
4-10.

Slide the instrument out of its case just far epough to
gain access to the SAMPLE STRING ADJUST (DECK

A AND B) access holes. Maintenance access in-
structions are contained in patagraph 4-7.

Set the front panel controls to the following positions:
Meter Controls Voltage Monitor
VOLTAGE TRIP. 100
VERNIER Midrange
CURRENT LIMIT  Midrange
RANGE : 1000
Voltage Dials 00X 0000
POWER OFR.

Set the Model 720A dials to 1/10 the value of the
standard cell,

Set the Model 8345AR ZERO/OPR control to OPR,
and adjust the Model 720A dials for 2 null indication
on the Model 845AR 10 microvolt range. Record
the exact null detector indication.

CAUTION!

To prevent abusing the standard cefl, set the
Model 845AR ZERO/OPR control to ZERO
when changing the Model 720A dial settings.
Null adjustments should be performed initially
at reduced null detector sensitivity. Increase
the null detector sensjtivity as the fianl null is
approached.

Set the Model 845AR ZERO/OPR control to ZERO
and the voltage dials to 010.000,

Set the Model 845AR ZERO/OPR control to OPR
and adjust the DECK B adjustment 1 for the null de-
tector indication recorded in step f.

Perform the DECK B adjustments contained in Figure
4-11 steps c through 1, observing flagnotes 1 and 2
which set limits for setting of decades six and seven,

Set the RANGE switch to 100 and perform the DECK
A adjustments of Figure 4-12,

Range Calibration. Proceed as follows:

Connect the equipment as shown in Figure 4-13. Use
low-thermal (copper) leads with spade lugs; the leads
should be as short as possible.

Connect the OUTPUT and the SENSE terminals to-
gether and connect the OUTPUT terminals to the
QUTPRUT terminalz on the Model 750A. Connect the
GUARD terminal to the shield of the output cable.

Set the front panel controls as follows:
METER | VOLTAGE
RANGE 1000
TRIP 1000
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PCA - 0138

PCA - 0636

PCA - 0536

1290 - ¥4

VOILTAGE STANDARD
UNDER CALIBHATION

© HULL
DETECTOR

O go cELL

Figure 410, CONNECTIONS FOR SAMPLE STRING LINEARIZATION USING éTANDARD CELL
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IStop

Initly. Set
Yoltage Standard] 500, :u STD

Instructi
Dial Satting Diviced By nstructions

Vottogo Seandre] 5 - Sat

. y Instructions
Dial Setting Divided By

00X 0000 10 Adjust 720A for an B45AR

nullwithin £1 microvolt,

0X.00000 10 Adjust 720A for an B4BAR

nul within £1 microvolt, |

010.0000 Rotate adjustment 1 for an
B4GAR null within £1 micro-

volt of step a (£0.5uv 3320)

Rotate adjustment 1 for an
B45AR indication within £1
microvalt of step a{+0.5uv
332D)

10.00000

01X.0000 Adiust 720A for an B45AR

null within £2 micravort,

1X.00000

Adjust 720A for an BAGAR
aull within 2 microvolt,

20,0000 Rotate adjustment 2 for an
245AR null within £1

microvolt of step ¢,

20.00000 Rotate adjustrmant 2 for an
B4EAR null within £1

microvolt of step ¢.

Ad]ust 7204 for an 84EAR
nul within 14 microvolt.

Adjugt 7204 for an B45AR
nuli within +4 microvolt,

Rotate adjustrment 4 for an
BASAR null within 0.5
microvolt of step e,

Rotate adlustment 4 for an
B45AR null within +0.5
micravalt of step e,

05X.0000 Adjust 720A for an 845AR

null within £6 microvolt,

Adjust 720A for an B45AR
null within £8 microvolt.

060.6000 Rotate adjustment & for
an 845AR null within

+{0.2 microvolt of stap g.

Rotate adjustment & for an
B845AR null within £0.2
microvolt of step g.

Adjust 720A for an BASAR
null within £8 micravolt.

Adijust 7204 for an BAEAR
nufl within £8 microvoit,

Reotate adjustmant & for
an 846AR nul! within £0,2
microvelt of step |,

Hotate adjustrment & for an
845AH null within £0.2
microvalt of step i.

Adjust 720A for an B45AR
null within £10 microvait.

Adjust 720A for an B45AR
nufl within £10 microvolt.

Rotate adjiustment X for an
B4bAR indigation within
+0.2 microvolt of step k.,

Rotats adiustment 10 for an
B4ASAR null within +0.1

microvolt of step k.

The setting of the sevanth dial may be any position 0 - X,

The setting of the sixth diat may be 0 ar 1, The satting of
the saventh diol may be any position 0 - X,

The setting of the sixth dial may be D or 1. The setting of
the sevanth dial may ba any position @ through X.

The setting of the fifth and sixth dla! ray be O or 1. The
satting of the seventh diat may be any position Q - X,

Figure 4-11. DECK B LINEARIZATION
USING STANDARD CELL

TRIF VERNIER
CURRENT LIMIT

Maximum clockwise
Approx, 10° from
maximuim counter-
clockwise
1000.0000
STDBY/RESET-

On the Model 750A, connect the standard cefl to the
STANDARD CELL terminals and the NULL DE-
TECTOR to the NULL DETECTOR terminals. Set
the Model B45AR. for reduced sensitivity. Set the
Model 750A contrdls as follows:

Readout Dials
POWER

OUTPUT VOLTAGE 1000
STANDARD CELL OPEN
CIRCIIT

Figure 4-12. DECK A LINEARIZATION
USING STANDARD CELL

STANDARD CELL
VOLTAGE
INPUT VOLTAGE

Voltage of cell in use
RESET

Slide the instrument chassis out of the case just far
enough to reach the CAL adjustment holes (10V,
100V, 1000V) in the top cover.

' Set the POWER switch to OPR. Set the Model 7504

STANDARD CELL CIRCUIT switch to MOMENT-
ARY and note the deflection on the Model B45AR.

Adjust the CAL 1000V, increasing null dectector sen-
gitivity until zero volts (1.0 microvolt) indication is
obtained on the Model B45AR..
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Figure 4-13.

CONNECTIONS FOR RANGE CALIERATION
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h.  Repeat the adjustments for the 100 and 10 volt ranges .
according to. Fxgure 4-14,

" 'CAUTION!

The ovmnltage protechon feature of the Model
750A is nullificd when the voltage is applied
to the OUTPUT VOLTAGE terminals. Always
reduce the applied voltage before reducing
the Model 750A QUTPUT VOLTAGE switch
setting,

Slide the chassls back into the case and check the
~accuracy of output at the RANGE and dial readout
settings listed in Figure 4-14, The indication on the
Model 845AR should be withiri the given tolerance.

454 THQUBLESHQQTING
455, A thorough ‘understanding of the principles of

operation is abso]tlfél}‘ff ;iécessary to efficiently trouble- - '

shoot the instrument. It is recommended that you re-
view Section 111 before attcmpthg to troubleshoot the unit
in detail. R .

4-56. The following troubleshooting procedure is in such
sequence that it can be applied to any unit, including one in
which the trouble s totally unknown and there is doubt
whether power can bie applied without causing damage. If
the unit is operable, -the Resistance Measurement and the
Standby Power Check; Paragraphs 4-57 and 4-39 may be
omitted. The checkout. follows the guidelines listed below,
and is intended to logalize the trouble to an assembly which
may be tested individually.
a.  Remove the Pre-Regulator P/C Assernbly.

Check all auxiliary supplies and the reference voltage.

Check the Control Amplifier to ensure that it
operates properly when provided with an error signal.

Verify that the Pre-Regulator is being turned on and
off by the Unijjunction Oscillator,

When it can be verified that the Pre-Regulator is controlling
power to the High Voltage Rectifier, the POWER switch
may be set to the OPR pusmun and the Series Pasz Element
checked.
"WARNING!
The inner ¢hassis is at the same potential as the
+OUTPUT terminal. Avoid contact with the
innet . chassis: and<iexposed parts. The Pre-
Regulator circnitry is at line voltage above
- ground. When changing P/C boards, use the
‘POWER switch OFF position and wait a few
© seconds after removing power to allow ca-
"’ pacitors to discharge. When changing the Pre-
Regulator Assenibly, set the POWER switch to
OFF.

4-57. RESISTANCE MEASUREMENTS

4-58.  These checks verify correct output resistance of
auxiliary voltage supplies, A check of the sample string may
reveal an open resistor, which is sometimes a causs of loss
of regulation. An ohmmeter (RCA VoltOhmyst or equi-
valent) is required for this test.

a.  Disconnect the instrument power plug from ac power,
‘Disengage the chassis from the case by loosening the
two Dzus fasteners on the rear of the instrument.
Slide the unit out of the case and remove the top
irmer cover. This will open the interlock.

Remove the Pre-Regula,tof P/C Assembly. Set the
mstrument POWER. switch to OFF and set the read-
out dials to all zeros. - ‘

Measure the res,istai‘uﬁe bé,tween the following test
points and the +SENSE temminal, Connect the
assembly to the mother board by using the extender
card,

RESISTANCE
(Approx.)
9,0 kilohms -
. 2.2 kilohms

ASSEMBLY PIN

Auxiliary Power Supply 9

Auxiliary Power Supply 10
. Current Limiter 1 5.0 kilohms

Current Limiter ‘ 3 3.0 kilohms

Disconnect the shorting links between the SENSE
and OUTPUT terminals. ~Remove the Differential
Amplifier Assembly and connect an chmmeter be:
tween pin 5 of the Differential Amplifier socket and
the SENSE terminal. - The ohmmeter should in-
dicate less than 0.5 ohm. Step each dial through its
range; the resistance should increase according to the
following table. Return each dial to zero after check-
out. SR
| NOTE! _

This check detects gross.errors only, such as an
open resistor, Resistors are factory selected for
accuracy and temiperature coefficient.

READOUT DIAL - /' ““RESISTANCE INCREASE
OHMS PER STEP

Seventh 0.1
Sixth 1.0
Fifth 10
Fourth ' 100
Third 1000
Second o 10,000
First - 100,000
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MOQDEL 332B/332D

MODEL 750A MODEL 848A

READQUT

ADJUSTMENT

QUTPUT TOLERANCE {uv)

Adjustrments 1000.0000
100.00000

10.000000

CAL 1000V 1000 L 10 +0.5
CAL 100V 100 +£1.0 £0.5
CAL 10V 10 £1.0 £0.5

o=t 3320

50.00000
100.00000
005.0000

1000.0000
10X0.0000

ki ARG TR P

Figure 4-14. CONTROL SETTINGS AND TOLERANCES FOR RANGE CALIERATION

Reconnect the links between the SENSE and OUT-
PUT terminals and replace the Differential Amplifier
Assembly.

4-59. Standby Power

460, This check measures power consumption in the
STDBY/RESET mode. It reveals possible gross fauits
such as wiring errors or shorted components in the auxil-
jary power supply, voltage control circuitry and protection
circoitry. A metered Variac and differential voltmeter are
required for this test.

Remove the top inner cover and the Pre-Regulator
Assembly if not already accomplished.,

Connect the instrument through a Variac to a 115
volt, 60 Hz, power line with a wattrneter or ammeter
in series between the Variac and the instrument. Set
the Variac output to zero. Set the front panel con-
trols as follows:

POWER

VYOLTAGE RANGE
VOLTAGE TRIP
VERNIER
CURRENT LIMIT
Readout Bials

OFF

100

1000

maximum clockwise
maximum clockwise
50.00000

Set the POWER switch to STDBY/RESET and sowly
increase the output of the Variac to 115 volts. The
CURRENT LIMIT and center decimal lights should
come on and the time delay relay (A6-K2001) should
operate. The wattmeter should indicate 30 to 40
watts power drain.

4-81, Auxiliary Supply Voltages

462, This procedure checks out the bias voltages, mas-

ter reference voltage and the series pass element voltage.

Using the Model 885A differential voltmeter, measure
the voltage between the test points listed in Figure
4-15 and the +SENSE terminal, which is commen.

Where indicated, perform the adjustment to determine
that it can be made. These should be rechecked
during calibration of the instrument.

4-63. Unijunction Oscillator and Control
Amplifier :

4-64. This check verifies operation of the unfunetion
oscillator and the flow of error signal through the chopper
amplifier, differential amplifier and series pass driver. An
oscilloscope and a gencral-purpose power supply are re-
quired for this test.

415
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~ ASSEMBLY

VOLTS DC

Auxiliary Power:Supply 10

Auxiliary Power Supply 9

Current Limiter-2  papn: 1

Current Limjter o 3

Reference Calubrannn'v - Test Points
Master Flaference b oef ' Collector Q1
Series Pass ' Collector 08

Rear butkhead power . Yellow lead
resistor, 100 kilohms

23 t0 27
1410 -16
-33 to »39
331039
5910 6.1

26 to 35
Approx, 140
660

[I=  Adjustable to 26 voits £10 mv with R9
[Z= Adiustable 106.02 volts £10 uv with R2

[_‘_33=- - Approximately 1 volt at turn-on, rising to 26 to 35 volts after 10 minute warm up.

O sy

"Figure 4-15, REFERENCE ANQ AUXILIARY VOLTAGES

Connect the oseilloscope with a 10X isolation probe 4-65. Pre-Regulator™ " ~

between pins ‘14 {common) and 15 (input) of the

Series Pass P/C Assembly. Set the oscilloscope . 4-66.

This cheek verifies operation of the Pre-Regulator

sweep speed’ to' 2 milliseconds/cm and vertmal sengi- circuitry Q1 through Q8. An oscilloscope and a power line
tivity to 30 millivolts/cm. . . isolation adapter are required for this test.

Set the POWER switch to STDBY/RESET. Positive
going pulses 'of 0.7 to 2.5 volts peak-to-peak should
be observed. ‘

Set the POWER .switch to ON. The pulses should,
. disappear,

Connect a genﬁa‘l‘-purpose power sopply, set for 5.5
volts output, to-the OUTPUT terminals: positive tc
positive and negative 1o negative.

Set the RANGE: switch to 10 and the readout dials to
5.000000; unijunction pulses should appear on the
oscilloscope. Set the readout dials to 6.000000; the
‘wnijunction pulses should disappear. These results
verify cotrect control amplifier operation.

To check out the additional RANGE switch circuitry,
set the RANGE gng'_readout dials as follows:

RANGE  ~ READOUT UNLJUNCTION
' " DIALS PULSES

100 - 05,00000 - thould appear
100 - 0600000 should disappear
1000 - 0050000 should appear
1000 006.0000 should disappear

Set the POWER switch to OFF, Instail the Pre-
Regulator P/C Assembly.

Set the instrument front panel controls as follows:

POWER, ‘ OFF
RANGE ‘ 1000
VOLTAGETRIP .. ... 1000
VERNIER maximum clockwise

CURRENT LIMIT . maximum clockwise

Connect the oscilloscope power plug to the ac line via
a line isolator (two-to-three wire adapter). The
oscilloscope must be operated ungrounded when ob-
serving pre-tegulator waveforms,

Connect the oscilldscope common to thé ‘emitter
(blue) of Q1 and comnect the input to the base

. (yellow), (Q1 is the stud-mounted power transistor.)

Set the vertical inpiit to DC, sweep speed to 2 milli-
secondfcm and the vertical sensitivity to 1.0 volt/em,

Set the POWER switch to STDBY/RESET. The
oscilloscope waveform should appear as shown in

. Fipgure 4-16.




2 MS/CM

1.0 V/CM

Figure 416, PRE-REGULATOR Q1, WAVEFORM
ON STDBY/HESET

Set the POWER switch to OPR. The waveform
thould appear a2 shown in Figure 4.17.

2 MS/CM

50 MV/CM

Figure 4-17. PRE-REGULATOR Q1, WAVEFORM
- ON OPR

4-67. Serias Pass Element

" If the procedure has been completed aatisfactorily
thus far, the main parts of the voltage control eircuitry have
been checked out excluding the Series Pass P/C Assembly.
A simple check of the series pass. function is to measure ac
power consumption in OPR| mode ‘with 1000 volts de out-
put. A metered Variae, a dlfferential voltmeter and aload
resistor box are required f’ur thzs test.

Set the instrument frti)ﬁt panel controls as follows:

METER VOLTAGE
POWER . .. STDBY/RESET
RANGE 1000

BANGE REARQUT LINE

10
10
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VOLTAGE TRIP 1000

VERNIER . maximum clockwise
CURRENT LIMIT emaximum clockwise
Readout Dials .. All zeros

Closze the interlock switches. Sef'the POWER switch
to OPR and step the first voltage dial from 0 to 10.
The wattmeter indication at-1000 volts output should
be 60 to 70 watts, If the md:catlon is 30 watts or
greater, it is possible that the series pass function is
faulty, assuming that any trouble in the pre-regulatur
was detected by the preceding check

The capability of the series pass element to regulate
may be checked by measuring - the voltage drop ac-
ross the series pass transistors. Connect a-de ‘high-
impedance voltmeter between pins 11 (positive) and
5 (common). Set the RANGE switch to 10'and the
readout dials to all zeros. Adjust the line voltage to
100 volts. The voltmeter indication should be less
than 85 volts.

Connect the voltmeter between the collector of Q8
and pin 5. Measure the. voltage across. Q8 at the
following control settings, and;line voltages. The
voltage should be within the given limits.

VOLTAGE LIMITS -

ACROSS QB
PIALS - VOLTAGE MINIMUM  MAXIMUM

All zaros 100 7 0o
All zaros 130 313 100

Set the POWER switch to “STDBY/RESET and con-

" nect the Load Resistor Box, set for 18.3 kilohms (60 -

RANGE READOUT LINE

ma load), to the OUTPUT terminals. Set the POWER
switch to OPR and measure the voltage across Q8 at
the following control settmgs and line voltages.
 VOLTAGE LIMITS

ACROSE Q8

DIALS VOLTAGE.” MINIMUM  MAXIMUM

10060 0X0.4000 100 - 40 g6
1000 10%0.0000 130 . 40 58

Set the POWER switch to STDBY/RESET and dis-
connect the Load Resistor Box. On the 1000 volt
RANGE, set the readout dials for output voltages of

100, 500, and 1100. At each output connect a short-
ing jumper across the OUTPUT terminals. Observe the
panel meter and remove the shorting jumper. The out-
put should return to normal on removal of the short.

If the voltage standard successfully passes the fore-
going checks, the Performance Test should be per-
formed to determine if any specnf‘ cation is out of
tolerance.
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4-68. Preventive Maintenance Instructions
4-69. Scope of Maintenance

4-70. The maintenance duties azsipned to the opera-
tor and organizational repairman of this equipment
are listed below with a reference to the paragraphs
covering the specific maintenance functions. The
preventive maintenance procedures require no spec-
1al tools or test equipment.

a. Daily preventive maintenance checks and ser-

vices (paragraph 4-76).
b. Weekly preventive maintenance checks and ser-
vices {paragraph 4-77).
¢. Monthly preventive maintenance checks and ser-
vices (paragraph 4-78).
d Quarterly preventive maintenance checks and
servicez (paragraph 4-281).
e, Cleaning (paragraph 4-84).
J Touchup painting instructions (paragraph 4-86).

4-71. Materials Required for Maintenance
. Trichoroethone (Federal stock No. 6810-292-9625).

WARNING

The fumes of trichloroethane are toxic. Pro-
vide thorough ventilation whenever used.
DO NOT uze near an open flame. Trichloroe-
thane is not flammable, but exposure of
the fumes to an open flame converts the
fumes to highly toxie, dangerous gases.

b, Cleaning cloth.

¢. Fine sandpaper.

d. Touchup paint,

4-72, Preventive Maintenance

4-73. Preventive maintenance is the systematic care, -

servieing, and inapection of equipment to prevent the

ocenrrence of trouble, to reduce downtime, and to
assure that the equipment is serviceable.

a. Systematic Care. The procedure given in para-

graphs 4-76 through 4-87 epvers routine systematic
care and cleaning essentizl to proper upkeep and
operation of the equipment. ‘

h. Preventive Maintenance Checks and Services.
The maintenance checks and services charts outline
functions to be performed at specific intervala.
These checks and services are to maintain equip-
ment in a combat servieeable condition; that is, in
good general (physical) condition and in good operat-
ing condition. To assist eperators in maintaining
combat serviceahility, the charts indicate what to
check, and the normal conditions. The reference col-
umn lists the paragraphs that contain additional
information. If the defect cannot be found by per-
forming the corrective action indicated, higher eate-
gory of maintepance ¢r repair is required. Records
and reports of these checks and services must he
made in accordance with the requirements set forth
in TM 38-750.

4-74. Preventive Maintenance Checks and Ser-
vices Periods

4-75. Preventive maintenance checks and services
of this equipment are required daily, weekly, month-
ly, and guarterly. Dailly maintenance checks and
services are specified in paragraph 4-76. Paragraph
4-77 apecifies. checks and services that must be per-

formed weekly. If the equipment is maintained in a

standby condition, the daily and weekly checks
should be aceomplished at the same time. The main-

tenance checks and services that are acecomplished

monthly are specified in paragraph 4-72. Quarterly
maintenance cheeks and services are specified in
paragraph 4-81.

4-76, Daily Preventive Maintenance Checks and Bervices Chart

Hequencs Fema to be
'N},(u. Sm;ﬂeﬁ i Procedure Ruference

Appendix D
Paragraph 4-84

See that the equipment, is complete.

Exterior of equipment must be clean znd dry, free of
fungus, dirt, dust, or grease.

Operational Check Check the operational efficiency. .
Controla See that controls operate smoothly and are faztened
in place securely,

Completeness
Cleanliness

4-77. Weekly Preventive Maintenance and Services Charts

Bequency Ttem to be
o inupeoted Procedure

Cables Inspect cards and cables for chixfed, eracked, or frayed
insulation. Kepiace connectors that are broken, stripped,
OF WQIn.

Thapect exposed metal surface for rust and corrosion.

Clean and touch up with paint ag required. and 4-86 I

Metal surfaces Paragraphs 4-24




4-"3"8. Monthly Maintenance

4-79, Perform the maintenance functions indicated .
in the monthly preventive maintenanece checks and

services chart {paragraph 4-80) once each month.
Periodic daily (paragraph 4-76) and weekly (para-
graph 4-77) services constitute a part of the monthly
checks,

4-80, .Monthly' Preventive Maintenance Checks and Services Chart

Hem o bo
ingpeoted

Ss%uzm

Procedure

1 Terminations

2 Control panel

Inspect for loose connections apd cracked or broken in-
sulation,
Clean pane! theroughly and check all surfaces for chips,

cracks, or abnormal wear.

3 Hardware

Inspect all hardware for possible damage.

4-81. Quarterly Maintenance

4-82, Quarterly preventive maintenance checks and
services are required for this equipment. Periodic
daily, weekly, and monthly services constitute a

part of the quarterly preventive maintenance checks

and services and must be performed concurrently.
All deficiencies or shortcomings will he recorded

in accordance with the requirements of TM 38-750,

Perform all the checks and services listed in the
quarterly preventivé maintenance checks and ser-

vices chart (paragraph 4-83) in the sequence listed.

Adjustment of the maintenance inierval must be

made to compensate for any unusual operating con-

ditions. '

4-83. Quarterly Preventive Maintenance Checkﬂ and Services Chart

S

Trema to be
napeotad

Procadure Referenes

1 FPublieations
currént.
Modifications

See that all publications are complete, serviceable, and

Check DA Pam 310-7 to determine whether new ébpli-
© eable MW0's have been published. All URGENT MWO's

DA Pam 310-4

TM 86-750 and -
DA Pam 310-7

must be applied immediately. All NORMAL MWOs

musgt be scheduled,

4-84. Cleaning

4-85. Inspect the exterior surfaces., The surfaees '

must be free of dust, dirt, grease, and fungus.

¢. Remove dust and loose dirt with a clean, soft
cloth.

b. Rempve grease, fungus, and ground-in dirt. Use
a damp ¢loth (not wet) with trichloroethane to clean
terminatipns. If dirt on the bhody of the unit is
difficult to pemove, use mild soap and water.

¢. Remove dust or dirt from the jacks and plags |
with a brush.

4=86. Touchup Painﬁng Instructions

4-87. Remove dust and corrogion from metal surfaces
by lightly sanding them with fine sandpaper. Brush
two thin coats of paint on the bare metal to protect
it from further corrosion. Refer to applicable clean-

.ing and refinishing practices specified in TB 746-10.
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Section 5

List of Replaceable Parts

5-1. INTRODUCTION

5-2. This section contains complete descriptions of
those parts one might normally expect to replace during
the life of the instrument, The first listing is a break-
down of all of the major assemblies in' the instrument.
Subsequent listings itemize the components in each as-
sembly. Every listing is accompanied by an illustration
identifying each component in the listing. Assemblies
and subassemblies are identified by a reference desig-
nation beginning with the letter A, (e. ‘2. Al, etc),
Components are identified by the schematic diagram
reference designation (e. g. R1, C107, DS1). Parts not
appearing on the schematic diagram are numbered con-
secutively throughout the parts list with a whole number
‘in arrow call-out illustrations and are identified by index
number only in grid fllustrations. Flagnotes are used
throughout the parts list and refer to ordering explanations.
The flagnote explanations appear at the end of the parts
list in which they are listed.

5-3. COLUMNMNAR INFORMATION

a. The REF DESIG column indexes the item description
to the associated iliustration. In general the refer-
ence designations are listed under each assembly
in alpha-numeric order. Sub-assemblies of minor
proportions are sometimes listed with the assembly
of which they are a part. In this case, the reference
designations for the components of the sub-assembly
may appear out of order.

The INDEX NO. column lsts co-ordinates which
locate the designated part on the associated illus-
trations, :

The DESCRIPTION column describes the salient
characteristics of the component, Indention of the
description indicates the relationship to other as-
semblies, components, ete. In many cases it is
necessary to abbreviate in this column. For abbre-
viations and symbols used, see Appendix B.

The ten-digit part number by which the item is
identified at the John Fluke Mfg. Co. it listed in
the STOCK NO. column. Use this number when
ordering parts from the factory or authorized rep-
resentatives,

The Federal Supply Code for the item manufacturer
is listed in the MFR column. An abbreviated list
of Federat Supply Codes is included in the Appendix.

The part number which uniquely identifies the item

“to the origina! manufacturer is lsted in the MFR

PART NO column. If a component must be ordered .
by description, the type number is listed,

The TOT QTY column lists the total quantity of the

“jtem used in the instrument. Second and subseduent

listing of the same item are referenced to the first
listing with the abbreviation REF. In the case of
optional sub-assemblies, plug ins, eto. that are not
always part of the instrument, the TOT QTY column
lists the total quantity of the jtem in that particular
assembly,

Entries in the REC OTY column indicate the recom-
mended number of spare parts necessary to support
one to five instruments for 2 period of two years.
This list presumes an availability of common elec-
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tronic parts at the maintenance site, For mainte- 6-7. SERIAL NUMBER EFFECTIVITY

nunce for one year or more at an isolated site, it is

recommended that at least one of every part in the 58 A Use Code column is provided to identify cer-

instrument be stocked. tain parts that have been added, deleted, or modified
during production of the Model 332B/332D. Each part for

‘The USE CODE column identifies certain parts which which a use code has been assigned may be identified
have been added, deleted or modified during the pro- with a particular instrument serial number by consult-
duction of the instrument. Each part for which a ing the Use Code Effectivity List below. All parts with
Use Code has been assigned may be identified with a no code are used on all instruments with serial numbers
particular instrurment serial number by consulting the above 123.

Serial Number Effectivity List in paragraph 5-7.

As Use Code: are added to the list, the TOT USE

QTY column listings are changed to reflect the most CODE EFFECTIVITY
current information, Sometimes when a part is
changed, the new part can and should be used as a
replacement for the original part. In this event a
parenthetical note is added in the DESCRIPTION
column,

None Model 332B & 332D serial number 123 and on.

A Model 332B serial number 123 thru 131, 1386,
138, 140, 141, 144, and 145,

Model 3328 & 332D serial number 132 thra 135,
137,139,142, 143 and 146 and on,

54. HOW TO OBTAIN PARTS

5-5, Refer to page 16 of addena above. Model 332B serial number 123 thru 147.
Model 332B serial number 148 thru 178,
Meodel 3328 & 332D serial number 179 and on,
Model 332B serial number 123 thru 177.

Model 332B & 332D serial number 178 and on.

Model 3328 serial pumber 3123 thru 187,

5.6, Deleted.

Model 332B serial number 188 thrm 307, 309,
311,314, 316,317, 319,320, 322-324, 330, 331,
335,

Madel 332B serial number 123 theu 207,

Mode] 332B & 332D serial number 208 and on.
Model 337R serial number 123 thru 365,

Madel 332B & 332D serial number 366 and on.
Model 332B & 332D serial number 270, 273, 283,
284, 287 thm 296, 298, 300 thru 302, 305, 306,
and on. ‘

Model 332B serial nuimber 123 thru 305.

Model 332B & 332D serial number 306 and on.




USE

Q

R

CODE ~ ' BFFECTIVITY :

Model 332B serial mumber 123 thru 355.

Model 3328 & 332D serial number 356 and on.

Model 332B serial number 123 thru 355, 357,
359 thru 367 and 370 thru 375.

Model 332B & 332D serial number 356, 358, 368,
369 and 376 and on,

Model,lBBZB serial npmbcr 123 thru 415.

Model 3328 & 332D serial number 416 and on.

Model 332B serial number 123 thre 465 and 471

and on.’

 Model 332B & 332D serial number 466 thru 470,

332B/332D
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DESIG| NO

REF |INDEX

DESCRIPTICN

S5TOCK
NO

MFR
PARY NO

DC VOLTAGE STANDARD

Figure 5-1

Capacitor P/C Assembly (See
Figure 5-2)

Sample String P/C Assembly (See
Figure 5-3)

Capacitor Switch P/C Assembly
(See Figure 5-4)

Reference Calibratlon P/C Agsembly
(Soe Figure 5-5)

Main Mother Board P/C Agsembly
{See Figure 5-6)

Master Voltage Reference P/C
Aggembly (See Figure 5-7)

Seriles Pass Driver P/C Asgembly
{See Figure 5-8)

Differential Amplifier P/C
Assembly (See Figure 5-9)

Chopper Amplifier P/C Assembly
(See Figure 5-10)

Auxiliary Power Supply P/C
Asgembly (See Figure 5-11}

Current Limiter P/C Assembly
(See Figure 5-12)

Time Delay P/C Aasembly
(See Figure 5-13)

High Voltage Mother Board P/C
Assembly (See Figure 5-14)

Series Pass Element P/C
Assemhly (See Figure §-15)

Praregulator F/C Assembly
{See Figure 5-16)

Extender P/C Board

Cap, ofl, 4 uf £10%, 1,200v

Cap, cer, 0.01 of, gmv, 1, 600v
(located on C1)

Cap, cer, 0.005 uf +20%, 3, 000v

Cap, plste, 0.1 of x10%, 1,500v

332B

1702239343
{332B-4055)

1702-227603
(335A-4092)

1702-219113
(335A-4052)

1702-218228
(335A-4064)

1702-298653
(33544101

1702-210154
(335A-4056)

1702-219162
(335A-4057)

1702-210170
(335A-4058)

1702219188
(335A-4059)

1702-219196
(335A-4060)

1702-192260
(332A-420)

1702-2398350
{332B~4056)

1702-219204
(335A-4061)

1702-222000
(335A-4082)

1702-187344
(332A-415)

1505-183541
1501-106930

1501-188003

1507-234260

89536

89536
89536
89536
89536
89536
89536
89536
89536
89536
89536
89536
89536
89536
89536

01884
71590

71580
Q673

1702-239343

1702-227603

1702-219113

1702-219238

1702-298653

1702-219154

1702-219162

1702-219110

1702-219188

1702-219196

1702-192660

1702-239350

1702-219204

1702-222000

1702-187344

ICMLE405K12
DI6-103

DD30-502
C-60232A
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DESCRIPTION STOCK | yep |  MFR |REC| USE |

NO PART NO QY |coDE
Cap, plate, 0,1 uf £10%, 1,500v 1507-234260{06733  [C-602324

Cap, cer, 0.1 uf +80/-20%, 500v 1507-105684 |56280 |41C02
Cap, cer, 0.1 uf +80/-20%, 500v 1501-105684 56288 [41C02
Dicde, silicon, 1 amp, 100 piv 4802-116111{05277 |1N4817
Diode, silicon, 1 amp, sod plv | 4802-112383|05277 | 1N4822
Diode, silicon, 1amp, 800 plv 4802.112383 05277 |1N4g22
Lamp, incandeacent, 28y | 3801175265 | 89730 | 757 |
Lamp, incandescent, 28v ' 3901.175265] 86730 75'f
Lamp, incandescent, 28y 3901-175265|89730 |757
Lamp, incandescent, 28v 3801-175205|89730 [ 767

| Lamp, incandescent,28v - | 3801-175265)|88730 | 757

¥use, Type MDL, siow blow, 5101-166308) 71400 | Type MDL
1/4 amp, 250v ‘

Fuse, Type MDA, slow blow, 5101-109280] 71400 | Type MDA
3 amp, 250v (For 115v gperation)

Fuse, Type MDX, slow blow, 1-1/2 | 5101-109231| 71400 |Type MDX
amp, 260v (For 230v operation)

Binding post, red, OUTPUT 2811149856/ 58474 | BHB10208G22 .
Binding post, black, OUTPUT 3811-149864| 56474 | BHB10208G21{
" Bluding post, red, SENSE 2811-149856| 58474 | BHB10208G22
Binding post, black, SENSE 2811-149864 58474 | BHB10208G21
Binding post, GROUND 2811-155911[ 56474 | GPIONC '
Binding post, blue, GUARD 2811.233833| 58474 |DF31BLC
Relay, armature, 115 vac, dpdt 4504-196675{ 89536 | 4504-196875

. Relay, armature, 115 vac, dpdt 4504-148940| 739408 | A410-080713-
: Eh

Meter, 0-100 ua, 3250 2001-225490| 89536 . | 2001-225490

Res, met flm, 100k +1%, 1/2w £705-151316| 75042 Type CEC-TO|
{wounted on 33) ‘ '

Res, met flm, 1M x1%, 1/2w 4'705-161075| 75042 Typa CEC-TO| .
{mounted on 83) .

Res, car flm, 5M 1%, 1w 4703-107458| 75042 | Type C13

Res, car flm, 5M 1%, 1w 4703-107458| 75042 | Type C13
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REF
DESIG

INDEX
NO

DESCRIPTION

STOCK
NO

MFR
PART NO

RS

RE
R7
R
R

Res, var, ww, 5k +10%, 5w
(mounted on 53)

Res, var, ww, 3000 +10%, 5w
Res, comp, 1k £10%, 1/2w
Res, ww, 5008 £5%, 25w
Res, ww, 100k +1%, 10w

Res, ww, 100k +1%, 10w

Switch, POWER, 3TDBY/RESET wafer

Bwitch, POWER, OPR wafar
Switch, VOLTAGE RANGE, rotary
Switeh, VOLTAGE TRIP, rotary
Bwitch, METER, rotary

Switch, interloclk

Switch, interlock

Transformer, power
Transformer, high voltage

Line cord

Holder, lamp

Holder, lamp

Holder, fuse

Coupler, dial

Coupler, RS to 53

Coupler, Digit Switches to detents
Coupler, Digit Switches, 51,84, R6
Coupler, 33

Coupler, 51 shaft to 81 wafer
Cover (not illustrated)

Detent, 51

Detent, Digit Switches

4'702-219758

4'702-219741
4704-108563
1706183533

4706-177121
4706-177121

5107-187864
5107-187872

5105-237305
5105-240739
5105-187146
5104-187708
5104-187708
5602-222315
5602-222307

6005-102822

2110-100131

2110-103523

2102-160846
3153-130252
2402-193557
3153-226779

2402-104505

~[3153-246058

2402-200592
1402-228809
R108-240895
5108-240887

Type AW

Type AW
EB1021
Type MC250
Type 5P1127
Type S5P1127

Type HC
248214HC

5105-237305
5105-240739
5105-187146
V3L-78

ViL-T78

5602-222315
5602-222307

6005-102822

7-14

7-08

342004

3153-1302562

2402—193557
3153-226779
2402-104505
3153-246058
2402200592
1402-228809
5108-240895
5108-240887
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC
ary

USE
CODE

Dial, 0-10

Dial, 0-X

Foot, rubber (not illustrated)
Handle, chrome plated brass
Knob, CURRENT LIMIT
Knob, DIGITS 1.7

Knob, METER, POWER, VOLTAGE
RANGE.

Enob, VOLTAGE TRIP
- Concentric

vernier

trim disc
Lens, decimal, clear

Lens, decimal, red

Link, shorting, caopper

.Panei, front

* Shaft, 83 (not illustrated)

Shaft, 53 to imh’c panal

Shaft, S1 ”

Shaft, Digit Switches, 81, 54, R6

2500-236084
2608-236876
2819-103309
2404-101717
2405-190245
2405-158949

2405 162347
2405-24101 8
2405-236050
13155-222596
3155-228056
2811-190728

1406-228775

13103227272

3103-240879
3103..239.1392
3103-226928

24051584956

2506-236084
2566- 238976
9102w

807
2405-160248

2405-158949

2405-158956

2405-162347
2405.241018
2405-236950
8155-222506
3155-228056
938LG

1406-228775
3103-227273
3103-240879
3103-239392

3103-226928
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CR3 CR2

c6

Figure 5-1. DC VOLTAGE STANDARD (Sheet 1 of 3}
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4 25 Xp3s 5 23 1 4 25
D55 (7 places)

Figure 5-1. DCVOLTAGE STANDARD (Sheet 2 of 3)
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R3RA 253

11 18 5
10 {6 places) {3 places) (7 placas)

J5 44 20 J2

Figure 5-1. DC VOLTAGE STANDARD (Sheet 3 of 3)
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DESCRIPTION

STOCK
NG

MFR
PART NO

REC
QTy

CAPACITOR P/C ASSEMBLY
Figure 5~2

Cap, plate, 1 uf +20%, 250v
Cap, plate, 1 uf +20%, 250v
Diode, silicon, 1 amp, 100 piv

Diode, silicon, 1 amp, 100 piv

1702-239343
(332R-4003)

1507-190330
1507-190330
4802-116111
4802-116111

1702-238343

C2B0AE/ Pl
C2B0AE/P)
1N4817
1N4817

Figure 52, CAPACITOR P/C ASSEMBLY
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REF
DESIG| S
A2 ; ~ SAMPLE STRING P/C ASSEMBLY

’ k Figure 5-3 . )
R1 , Res, ww, 99. 955k, matched =

MFR

DESCRIPT!DH PART NO

R2 Res, ww, 99,955k, matched =
R ~ Res, met fim, 2008 +20%, 3/4w] 4701-186213 TBPR200
Re " Res, met flm, 2008 +20%, 3/4:] 4701-186213 78PR200
RS : Res, 99. 955k, matched =
R6 . Res, 99. 955k, matched -
RT Res, ww, 99.955k, matched [1:.-:- o

R8 ‘ Res, 99, 955k, matched = |

R9 | . ‘ Res, met flm, 200§ £20%, 3/4w] 4701-186213 ‘| 7T8PR200
" Res, met fim, 2008 £20%, 3/4:] 4701-186213 | | 78PR200

Res, 99, 955k, matched | - !
Res, 99, 955k, matched
Res, 99, 955k, matched

Reg, 99. 655k, matched

Res, var, met flm, 2000 +20%, 3/4:] 4701-186213|. | 718PR200 |

Res, met flm, 1002 £20%, 3/4w 4701-150889 TEPRIO0 |
Res, ww, 99, 955k, matched I | ‘
Res, 19. 991k, matched o= | |
Res, met flm, 200 +30%, 3/4w | 4701-186197 | 7spRe0
Res, var, met flmn, 2002 30%, 3/4w | 4701-18617 18PR20

Res, ww, 19,901k, matched | [T
Res, ww, 19,991k, matched :‘ = ‘
Res, met flm, 208 £30%, ' 4701-186197 T8PR20
Res, met flm, 200 +30%, 4701-186197 “78PR20
Res, ww, 19,991k, matched [
Res, ww, 19,9801k, matched o [E=
Res, var, met flm, 208 *30%, 4701-186197 | 7BPR20
Res, var, met flm, 108 ﬂO%:, 4701186205 18 PR1O

ww, 19,991k, ‘matched ; B o
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MFR Toﬂntc USE
PART NO aTY 0TY|CODE

DESCRIPTION

E ‘Res, ww, 19991k, matched ] . o -:‘ L .‘."f‘.?u:‘*' Y
Res, ww, 2k, matched ' .
Res, ww, 2k, matched
Res, ww, 2k, matched
Res, ww, 2k, matched
Res, WW, e, matched
Res, ww, lk matched

 Res, ww, 20082, matched
- Res, ww, 2000, matched
" Res, ww, 2002, matched .
Res, ww; 20022, matched
; Res ww, 200(2 matched
‘ f.Res WW, 10082, matched
§ '?Res, WW 208; matched
Res, ww, 2082, matched
Res, ww, 2082, matched
Res, ww, 2052, matched
Res, ww, 205), matched
Res, ww, 1082, matched
Res, ww, 282, matched
‘Res, ww, 282, matched
Res, ww, 280, matched
Res, ww, 200, matched
Res, ww, 22, matched
Res, ww, 182, matched
Res, ww, 0.282, matched
Resistance wire, 0.182 (See 57)
Res, ww, 0.2, matched -
Resistance wire, 0.1$2 (See 57)
Res, ww, 0.252, matched
Resistance wire, 0.1L2 (See §7)
Res, ww, 0.20, matched
Resistance wire, 0.102 (See 57)
Res, ww, 0.2€2, matched
Resistance wire, 0.12 (See 87)
Res, ww, 0,182, matched
Resistance wire, 0.182 (Ses 87)

_ Resistance wire, 0.152 (See 57)

eET e eE e e T TN s DRI ST T T

< €
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M N p Q R g T u \4
1lziz]alsiatz]alalsizlzlal4is]]213]4l5]12is]aisl1]21314]l5l1]2al4(s]s]2(3l4)5)1]23]415]

S/N 416 AND ON

3/N 122 THRU 415

Figure 5-3. " SAMPLE STRING P/C ASSEMELY
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DESCRIPTION

STOCK
NO

MFR
PART NO

8Switch, DIGIT 1, rotary,
2 sect

Switeh, DIGIT 2, rotary,
2 gect

Switch, DIGIT 3, rotary,
2 sect

Switch, DIGIT 4, rotary,
2 sect

Switch, DIGIT 5, rotary,
2 sect

Switeh, DIGIT 6, rotary,
2 sect

Switch, DIGIT 7, rotary,
2 sect

Switch, DIGIT 7 rotary

11 poa,
11 pos,
11 pos,
11 pos,
11 pos,
11 pos,

11 pos,

(Includez R55 thru Red, 0.10

resistance wire. For replacement
of resistance wire, order a new 857

digit switch.)

9105-240697
$105-240697
5105-240697
5105-240697
5105-240697
5105-240697
5105-240607

5110-291021

5305-240897
5105-240697
5105-240607
5105-240697
5105-240697
5105-240697
5105-240697

5110-291021

Factory matched for reaistance accuracy and temperature coefficient. -
When ordering, include all information stamped on the resistor (if not
legible include information on adjacent resistors) in addition to the in-

formation requested in paragraph 5-6.
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INDEX
. NO

DESCRIPTION

STOCK
NO

MFR
PART NO

CAPACITOR SWITCH P/C ASSEMBLY
Figure 5-4

Cap,

elect, 400 uf +50/-10%, 28v

Digde, silicon, 1 amp, 100 piv

Relay, reed, 1,000v

Coil,

reed relay, 24v

Tstr, silicon, NPN

Reg,
Res,
Res,
Res,
Res,
Res,

Reg,

comp, 1000 £10%, 1/2w
comp, 15k £10%, 1/2w
comp, 4709 £109%, 1/%w
comp, 10k £10%, 1/2w
comp, 1k £10%, 1/2w
comp, 1008 £10%, 1/2w

¢omp, 39k +5%, 1w

1702-227603 |

(335A-4092)
1502-168153
4802-116111

5103-233916
1802-186155

4805-203489
4704-108100
4T704-108530
4704-108415
4704-108118
4704-108563
4704-108100
4704-236729

1702-227603

C437TARF400
IN481Y

Type DRR-5
Sp-24-P

CDQL0656
EEBI011
EB1531
EB4T11
EB1031
ER1021
ER1011
GB3935

G H I J K L M N P
]ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂHHNMHHMHHHHNN4WUWHHﬁ

314j5

3[4{5]1}2

o

[
3jals)1j2]3]4l5]1]2

B

A

1[2l3l4]5)1)2|3|4]5]1)2]

Figure 54, CAPACITOR SWITCH P/C ASSEMBLY
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC| USE
OTY|CODE

D1-il
D3.G4
Cz2-Jt
[]-H3
C3-11
DI-K]
D1-K4
DI1.L3
D2-M1
D2-M4
D2-M4
D2.N2
D2.N4
D2.N4
C2-N4
C2-M4
D3-J3
D3-15

REFERENCE CALIBRATION F/C

ASSEMBLY - Figure 5-5

Cap, plste, 0.1 uf £10%, 200v
Dicde, silicon, 1 amp, 100 piv

Res, ww, Factory selected

Res, var, ww, 50082 5%, 3/4w
Res, ww, lactory selecled

Res, var, met flm, 500§2+£20%, 3/4w
Res, ww, 30085k, matched

Res, ww, 300,85k, matched

Res, var met flm, 500 £ 20%, 3/4w
Res, ww, 60,17k, matched

Res, ww, 30b.085k, matched

Res, var, met (Im, 1082 £30%, 3/4w
Res, ww, 60135k, matched

Res, ww, 3 0075k, matched

Res, ww, 3.0075k, matched

Res, ww, 30 085k, matched

Test point, red

Test point, black

1702219113
(335A-4052)

1507-106013
4302-116111

[
4702-187740
4701-159897

2109-170480
2109-149112

74970
74970

1702-219113

192P10492
IN4817

Type T6JA-3
78PR3500

75PRS0
78PR10

1050752
105-0753

1

Factory Selected. If replacement is required, include all information stamped on the resistor  (if not legible
include all information on the zeper oven decal) in addjtion to the information requested in paragraph 5.6.

[__I‘_‘;)- Factory matchad for resistance accuracy and temperature coefficient, When ordering, include all information
stamped on the resistor (if not legible include information on adjacent resistors) in sddition to the information

requested in paragraph 5-6,

G H 1 J K L M N B
[1 2] 8l4] sj1}2|3]a]5]1]2]3]4]5]1|2]3]4]5]1|2]3]4{5]1]2]a]4]5]1|2|3]4]5}1]2]3]4]5] |28 }4]5
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 Figure 55, REFERENCE CALIBRATION P/C ASSEMBLY
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INDEX
NO

DESCRIPTION

STOCK
NO

MFR
PART NO

MAIN MOTHER BOARD
P/C ASSEMBLY Figure 5-6

Master Voltage Reference B/C
Agsembly (See Figure 5-T)

Series Pass Driver P/C Assembly
(See Figure 5-8} :

Differential Amplifier P/C Aszembly
(See Figure 5-9)

Chopper Amplifier P/C Asgembly
(See Figure 5-10}

Auxliary Power Supply F/C
Assembly (See Figure 5-11)

Current Limiter F/C Assembly
{See Figure 5-12)

Cap, plste, 0,) uf £20%, 200v

Lamp, neon

Lamp, neun

Res, met flm,
ﬁea, met flm,
' Res, met flm,
.Res, met flm,
Res, car flm,

Res, car flm,

" Res, car flm,

" Res, comp, 1k +10%, 1w

.. Res, comp, 4700 +10%, 1w

Cornector, female, 16 contact

Connector,
Connector,
Connector,

Connector,

Connector,

female, 1€ contact
female, 16 contact

female, 16 contact

23.7k +1%, 1/2w
25,5k £1%, 1/2w
267k £1%, 1/2w

274k +1%, 1/2w

1. 82M %1%, 1/%w
1. 82M £1%, 1/2w
1.82M 1%, 1/0w

feraale, 16 contact

female, 16 contact

1702-219238
(335A-4064)

1702-208653
(335A-4101)

1702-2191%4
(335A-4066)

1702-219162
(335A-4057)

1702-219170
(335A-4058)

1702-219188
(335A -4058)

1702-218108
(335A-4060)

1507-106435
3902-185017
3902-185017
4705-;69333
4705-219008
4705-218990

4705-218982

4703-219089

4703-219089
4703-219089
4704-108371
4704-108710
2107-187732

2107-187732

2107-187732
2107-187732

2107-187732

2107-187732

1702-219238
1702-298653
1702-219i54
1702-218162
1702-218170
1702-2191#3
1702-219196

192P10402
NE-T7
NE-T

Type CEC-TO
|Type cEC-TO
|Type CEC-TO

|Type cEC-TO

Type C12
Type C12
Type C12
GB1021
GB4711

- p0-5009-016-

153-001

00-5009-016-
153-001

D0-5000-016-
153-001

PO-5009-016-
153-001

P0-5009-016-
153-001

[}0-5000-016-
153-001
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Figure 5-6. MAIN MOTHER BOARD P/C ASSEMBLY
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DESCRIPTION

STOCK .
NO

~ MFR
PART NO

Y|lavy

REC

CR1401
CR1402

1401
R1401
R1402
R1403

MASTER VOLTAGE REFERENCE
P/C ASSEMBLY - Figure 5-7
Diode, silicon, 1 amp, 100 piv

Connector,

Cap, rica, 470 pf £5%, 500v
Tstr, silicon, NPN

Tgtr, silicon, NPN

Tstr, silicon, NPN

Tstr, silicon, NPN |

Res, ww, factory selected

Res, comp, 10k +10%, 1/2w
Res, comp, 75k £5%, 1/2w

Res, comp, 33k x10%, 1/2w
Res, met flm, 75k 1%, 1/2w
Res, comp, 24k +5%, 1/2w
Res, var, ww, 10k £10%, 1-1/4w

male, 16 contact

met fim, 6. 04k +1%, 1/2w
var, ww, 10k 210%, 1-1/4w
, ‘met flm, 6.04k +1%, 1/2w
var, ww, 10k £10%, 1-1/4w

met flm, 6. 04k 1%, 1/2w

Tharmostat gnap acting

(nut illustrated)

Heat sink

Oven Assembly

'Diode, zener, matched
Diode, zener, matched
' Tsﬁ';‘sillcon, PNP
Res, ww, 1109 £5% .
'Thermlstor, 500k at 25°C
H Res,. met flm, selected

'2816-187724

4705-162586
4702195164

1702-298653
(335A-4101)

4802-116111

1504-148429
4805-183004

4805-203480
4805-203489
4805-203489
e
4704-108118
4704-108928
4704-178541
4705-193961
4704-108654
4'102-195164

4705-162586
4702-195164

4705162586

5301-228999

4804-186759

=
e

4805-190389
4707-183830
4708-185975

[Z==

Type CEC-TQ,

| Type CEC-TO

~1702-208653 |

1N4817
02-016-013
5-200
CD19F4713
40250
CDQ10656
CDQ10658
CDQ10656

EB1031
EB7535
EB3331

| EB2435

Type 115
apegial

Type CEC-TQ)

Type 115
special
Type CEC-TO
Type 115
- special

9700L-21-11

4806-188759

§M4144
4707-183630
GA55P2

(=

Factory Selected, ”If"répla::ement is required, include 2ll information stamped onthe reslstor (if ‘r'mt'
legible please Include all information on the zZener gven dacal) in addition to the information requested

in paragraph 5-6.

CR1401 and CR1402 compriee a gpecially matched zener reference set,
Magter Voltage Reference Assembly are selected and/or matched to the characteristics of these refer-
Consequenily, should either or both of these units require replacing, it is recommended
that the complete Master Voltage Reference Assembly (A5A1), part mumber 1702-298653, be replaced,

ence elements,

Many of the resistors on the

A4R1 and A4R3 must also be replaced and are included under this part number,

521
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DESIG| NO

REF [INDEX

DESCRIPTION

STOCK
NOQ

MFR
PART NO

ABAZ

<l

<2
L
C4
o

SERIES PASS DRIVER P/C
ASSEMBLY - Figure 5-8

Cap, plste, 0.47 uf 2208, 250v

Cap, Ta, 2.2 uof £10%, 20v
Cap, pistc, 0.1 uf +20%, 200v
Cap, plste, 0. 22 uf £10%, 80v
Cap, Ta, 15 of £10%, 20v
Diode, silicon, 150 ma, 6 plv
Diode, silicon, 200 ma, 25 piv
‘Dlode, silicon, 1 amp, 100 piv
Diode, sllicon, 150 ma, 6 piv
Dicde, silicon, 200 ma, 25 piv
Diode, silicon, 1 amp, 100 piv
Diode, zener, 10v

Diode, silicon, 1 amp, 100 piv
Digde, zener, 1l0v

Diode, silicon, 1 amp, 100 piv
Diode, gilicon, 1 amp, 100 plv
Digde, silicon, 1 amp, 100 piv
Diode, allicon, 1 amp, 100 piv

Diode, germanlum, 75 ma, 125piv
Diode, silicon, 150 ma, 6 piv

Diode, silicon, 150 ma, 6 piv
Diode, silicon, 150 ma, & piv
Diode, sillcon, 1 amp, 100 piv
Diode, zener, 4. 3v

Diode, silicon, 1 amp, 100 piv

Connector, male, 16 contact

Tatr, tested, silicon, PNP

Tstr, silicon, NPN

1702-219154
(335A-4058)

1507-184360

1508-160226
1507-106435
1507 -158392
1508-153056
4502-113308
4802190272
4802-116111
4802-113308
4802-190272
4802-116111
4803-113324
4802-116111
4803-113324
4802-116111
4802-116111
4802-116111
4302-116111

4802-150342
4802-113308

4502-113308

4802-113308

4802-116111

4803-180455

4302-116111

2816-187724

4805-159481
4805-203489

1702-219154
C280AE/P470
K
KIR2C20K
192P10402
1925224978
K15C20K
CD13161
IN456A
1N4817
CD13161
IN456A
1N4817
1N961A
1N4817
1NO61A
1N4817
1N4817
IN4B17
1N4817

C|1N277

CD13161
CD13161

lepasie

1N4817

INT49A

1N4817

102-016-013-

5-200
4805-159491
CDO10656
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC| USE
QIYICODE

Tstr,
Tstr,
Tatr,
Tatr,

Tsatr,

gilicon, NPN
tested, silicon, PNP
gilicon, NPN
tested, silicon, PNP

silicon, NPN

‘Tatr, tested, silicon, PNP

Res,
Res,
Resa,
Res,
RES,.
Res,
: Res,.
Res,
ﬁes:
Rea,
Res;:
Reés,’
Res,
Res,
Res;-

Res,

Res,

Resg,
Rea,
Res,
Res,
Res,
Res,
Res,
 Res,

Reas,

met flin, 4.02k +1%, 1/2w

var, ww, 2% £10%, 1-1/4w

comp, 2.7k 10%, 1w
met flm, 4.02k +1%, 1/2w
var, ww, 3k +20%,. 1-1/4w
;nét flm, 5.62k £1%, 1/2w
comp, 100k x10%, 1/2w
comp, 2. dk 45%, 1/2w

‘comp, 4790 £10%, 2w

comp, 47 £10%, 2w
cump, Bdk +5%, 1/2w
var, ww, 3k +20%, 1-1/4w
met flm, 1k 21%, 1/2w
met flm, 221k 1%, 1/%w
tomp, 3.9k +10%, 1/2w
comp, 20k £5%, 1/2w
comp, 16k 5%, 1/2w
Co;np, 10k +10%, 1/2w
comp, 27k 5%, L/2w
‘cmﬁp, 2208 +5%, 1/2w
comp, 27 £5%, 1/%w
met flm, 109 +1%, 1/2w
comp, 4Tk £5%, 1/2w
comp, 8208 £5%, 1/2w
Eomp, 47k £5%, 1/2w

4805-183004
4805-158401
4805-2034489
4805-158491

4805-203489

4805-159481

4705-167478
4702-198416
4704109496
4705-167478
4702149781

4705-210014
4704-108126 |

4704-108902 |

4704-144362
4704-144352
47041850891

4702-1492781

4705-151324 |
| 4705-182527

4704-161406
4704-109041
4704-1596832
4704~-108118
4704-186023
4704-186031

4704-260084
4705-151043

4704-108738

4704-108704
4704-108738
4704-155457

40250
4805-159491
CDQ10656
4805-159491
CDQL065E

4805-168491

Type 110
GB2121

. [Type CEC-TO

Type 110
[Type CEC-TO
Eﬁio&l
EB2425
HEA4AT01
BB4T01
EB3635 .
T#E 119

Type CEC-TO]
Type CEC-TO|.

EE3921
EB2035
EB163%
EB1031
EB2735
EB2215
EBR2705
Type CEC-TO
‘EB4735
EBG215
EB4735

HB1811 |

Type CEC-TO

comp, 18082 £10%, 2w
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DESCRIPHON

STOCK -
NO

MR |

- MFR
PART NO

aty

REC

USE
CODE|

Res, comp, 2k +5%, 1/%w
Res, comp, 8.2k 5%, 1/2w

Heat sink

4704-169854
4704147777
4806-186759

01121 | EB2025: .

o112t | EBs226
89G36 | 4806-186759
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REF

DESIG}

NO

INDEX|

DESCRIPTION

STOCK
NO

MFR
PART NO

TOT
oty

Lr:ec USE
TY

A3SA3

c1
C2
C3
c4
Cs
CRI

CR3

CRS

DIFFERENTIAL AMPLIFIER

P/C ASSEMBLY - Figure 5-9
Cap, plste, 0.1 uf £10%, 50v
Cap, mica, 510 pf £5%, 500v
Cap, Ta, 15 uf £10%, 20v

Cap, elect, 250 uf +50/-10%, 40v
Cap, mica, 27 pf £5%, 500v
Picde, sflicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Dvode, silicon, 1 amp, 100 piv
Diode, siticon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Dicde, silicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
bBiode, silicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
Diode, zener, 10v

‘Diode, silicon, 1 amp, 100 piv

thneetoz, male, 16 contact

~ Tstr, silicon, NPN

Tstr, FET, siticon N-channel
Tstr, silicon PNP

Tstr, tested, silicon, NPN
Tstr, silicon, NFN

Tstr, silicon, PNP

Tstr, tested, sﬂicdn, NPN
Tstr, silicon, NPN

Tstr, silicon, PNP

Tstr, silicon, NPN

1702-219162
(335A-4057)

1507-150318
1504-148411
1508-153050
1502-178616
1504-177998
4802-116111
4802-116111
4802-116111
4802-116111
4802-116111
4802-116111
4302-116111
4802-116111
4802-116111
4302-116111
4802-116111
4802-116111
4802-116111
4803-113324
4302-116111
2816-187724

4803-177105
4805-166223
4805-190358
4803198812
4805168716
4305-190389
4803-158812
4805-168716
4805-190389
4805-203489

1702-219162

194P1049R5
CDI19F511]
K15C20K
C43TARG250
CDASEZT0N
1N4817
1N4817

IN4817

IN4817
1IN4817
1N4817
IN4817
1N4817

1N4817

1N4817
IN4817
IN4817
IN4817
IN9G1A
IN4817

02-016-013-
5-200

IN3565
U.1249

M4 144
4805-198812
§19254
SMd144
4805-198812
$19254
M4144
CDQ10656

REF
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC

USE
CODE

Tatr,
Tatr,
Tatr,

Tstr,

Rea,
Hes,
Res,
' Res,
Res,

'Rgﬂ,

gilieon, PNF

aflicon, PNP

gilicon, PNP

uﬁicon, NPN

comp, 22k +5%, 1/2w
cﬁmp, 1002 +5%, 1/2w
comp, 1008 +5%, 1/2w
ww, 10k 20.2%, 1/dw
comp, 1002 +5%,1 /2w
comp, 1002 +5%, 1/2w
comp, 1k +5%, 1/2w
comp, 3,3k 6%, 1/2w

, comp, 3k 25%, 1/2w

eomp, 5100 5%, 1/2w
coriip, 22M £10%, 1/2w
¢omp, 6,2k +5%, 1/2w
comp, 2, 2k +5%, 1/2w
goﬁﬁp, 1.2k +10%, 1/2w
met flm, 100k £1%, lﬂw‘
met M, 221k +1%, 1/2w
met‘ﬂm, 40. 2k +1%, 1/2w
met flm, 758 +1%, 1/2w
met flm, 752 +1%, 1/2w
met {lm, 221k 1%, 1/2w
met fim, 40,2k +1%, 1/2w

met flm, 6, 04k £1%, 1/2w

met flm, 42,2k +1%, 1/2w
met flm, 9,00k x1%, 1/2w
met flm, 15k £1%, 1/2w

met flm, 1.58 +1%, 1/2w

et flm, 1,58k +1%, 1/2w

4805.183558
4805-183558
4805183558
4805-177105
4704-186064
4704.188508
4704-188508
4707-1121'17
4704-188508
4704-188508
4704-108597
4704-165761
4704109090
4704108951
4704108293
4704-108621
4704-108506
4704108803
4705.151316
4705-182527
4705-161069

la705-150870

4705150870
4705-182527
4705-161058
4705-183586
4705-182501
4705-151258
4705.151408
4705-182543
4705-182543

. |Type CEC-TO|REF

2N3250 -
2N3250

2N3250

23565
EB2235
EB1015
EB1015
47071121717
EB1015-
EB1015 - -
EB1025
EB3325
EB3025
EB5115
'EB2261
EB6225
EB2225 | 2
EP1221 1
Type CEC-TO|REF

Type CEC-TOREF |

Type CEC-TO| 2 .
Type CEC.TO| 2

~ |Type CEC-TO{REF

Type CEC.TOIREF
Type CEC-TO|REF

|Type CEC-TO|REF

‘Type CEC-TO| 1
Type CEC-TO| 1
Type CEC-TOQ| 1
Type CEC.TO| 2

Qry.
1
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STOCK MFR REC! USE.

DESCRIPTION NG PART NO QTY|cODE]

Res, met flm, 9, 76k 1%, 1/2w 705;182485, | Type CEC-TC
Res, comp, 10k £5%, 1/2w 704-169165 | EBL035
Ree, comp, 1k 5%, 1/2w 704-108507 | Emdzs
Res, comp, 1,5k +10%, 1/2w  |704-108159. EB1521

Res, comp, 2k +5%, 1/2w 4704-169854 EB2025
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REF (INDEX STOCK MFR
pesic| No DESCRIPTION NO MFR 1 parT NO

AbA4 CHOPPER AMPLIFIER P/C 1702-219170 | 89536 | 1702-219170
ASSEMBLY — Figure 5-10 (335A-4058)
c1 Cap, plste, 0.033 of £10%, 200v | 1507-106062 | 56289 [192P33392

(==

cz Cap, plate, 0.033 uf £10%, 200v | 1507-106062 | 56289 |192P33392

(A==

c3 Cap, platc, 0.1 uf +20%, 200v 1507-106435 | 56289 | 192P10402

=

C4 Cap, plate, 0,01 uf #20%, 100v | 1507-235380 | 84411 | Type 663UW

==

Ccs ' Cap, cer, 0.01 uf +20%, 100v 1501-149153 | 56289 |CO23B101F-
103M

cé Cap, elect, 100 uf +75/-10%, 25v |1502-106518 | 56289 |30D107G025-
DH4

c7 Cap, elect, 20 uf +75/-10%, 50v |1502-106229 | 80183 | TE1305
o | Cap, cer, 0.0012 uf +10%, 500v | 1501-106732 | 71580 | CP-122

co Cap, elect, 100 uf +75/-10%, 25v | 1502-106518 | 56289 |30D107G025-
DH4

Cap, elect, 20 uf +75/-10%, S0v |1502-106228 | 80183 | TE1305

Cap, cer, 0,01 uf +20%, 100v 1501-149153 | 56289 |CO23B101F-
103M

Cap, elect, 20 uf +75/-10%, 50v |1502-106229 | 80183 | TE1305
Cap, elect, 20 uf +75/-10%, 50v |1502-106229 | 80183 | TE1305
Cap, Ta, 330 uf +10%, 6v 1508-193011 | 05397 | K3soseK
Cap, Ta, 330 uf £10%, 6v 1508-193011 | 05397 | K330J6K
Diode, silicon, 1 amp, 100 piv | 4802-116111 ] 05277 | 1N4817
Diode, silicon, 1 amp, 100 ply | 4802-116111 | 05277 | 1N4817
Diode, silicon, 1 amp, 100 piv | 4802-116111 | 05277 | 134817
Diode, silicon, 1 amp, 100 plv | 4802116111 | 05277 | 184617
Chopper, mechanical, dpdt, 10v {5901-104349 | 80640 jCHMlS

Connector, male, 16 contact 2816-187724 | 91682 |04-016-013-
5-200

Tstr, FET, ailicon N-channel 4805-166223 | 15818 | U-1249
I'str, silicon, PNP 4805-190389 | 04713 | aM4144

Tstr, silicon, PNP 4805-218388 | 07263 | 2N3645

Tatr, silicon, NPN 4805177105 | 07263 | 2N3565
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DESCRIPTION

STOCK
NO

MFR
PART NO

REC
QTyY

USE |
CODE

Tatr, saflicon, NPN

Tatr, ailicon, NPN

Res,
Res,
Res,

Reas,

comp, 22k +5%, 1/2w
comp, 2. %k 5%, 1/2w
met flm, 604k £1%, 1/2w
met flm, 604k x1%, 1/2w
met flm, 750k 1%, 1/2w
comp, 10% £10%, 1/2w
comp, 120 +10%, 1/2w
comp, 3. 3M +10%, 1/2w
comp, 16k x5%, 1/2w
comp,. 2000 5%, 1/26 \
comp, 360R +5%, 1/2w
comp, iﬁk 110%, 1/2w
comp, 6. 2k 5%, 1/2w
comp, 15k £10%, 1/2.w'
met flm, 1500 +1%,.1/2w
comp, 120k £10%, 1/2w
comp, 47Tk +10%, 1/2w
comp, 15k tlﬂ%; 1/2w
met flm, 23.7k 1%, 1/2w
gomp, 10k £10%, 1/2w
comp, 30k +5%, 1/2w
comp, 15k :l:-ld%, 1/2w
met flm, 3,01k 1%, 1/2w
met flm, 3,01k +1%, 1/2w
met fira, 9. 76k 1%, 1/2w
met flm, 8. 76k +1%, 1/2w
comp, 36k x5%, 1/2w
comp, 20k +5%, 1/2w

4805-177105
4805-177105
4704-186064
4704-108506
4705-182493
4705-182493
4705-155192
4704-108092
4704187831
4704-108282
4704-159632
4704169835
4704-102559
4704-108530
4704-108621
4704-108530
4705~185550
4704-108779

4704-108480|
4704-108530(

4705-169283
4704-108118
4704-186015
4704-108530
4705-196700
4705-198709
4705-182485
4705182485
4704-185981
4704-109041

2N3685
IN3565
EB2235
EB2225
[Type CEC-TQ
Type CEC-TO
Type CEC-TD
EB1001
ER1201
EB3351
EB1635
EB2015
EB3615
EB1531
EB8215
EB1531
Type CEC-TO
EB1241
EB4A731
EB1531
Type CEC-TO
EB1031
EB3055
EB1531
Type CEC-T2
Type CEC~T2
Type CEC-TO
Type CEC-TO
EB3635
EBBOQE
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STOCK MEFR MFR REC: USE |
NO PART NO QlY|CODE

Socket, chopper, 9 contact 2112-104351 01662 |40083EG-3/32

DESCRIPTION

Cap, chopper 2103-103234] 80640 | 252-05
Cover, front {nat illustrated) 3156-186800| 89536 | 3156-186809

Cover, rear (not illustrated) 3156~186817] 88536 | 3156-186817

EE-‘:’- See Section4-12 for replacement instructions.




332B/3320

REF
DESIG

INDEX
NO

DESCRIPTION

5TOCK
NO

MFR
PART NO

ABASG

C1
c2
c3
o4

ch
C6
c7
ca
co

AUXILIARY POWER SUPPLY P/C

ASSE
Cap,
Cap,
Cap,

Cap,

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

Cap,
Cap,

MBLY - Figurae 5-11
Ta, 68 uf +10%, 15v
elect, 250 uf +50/-10%, 64v
elect, 50 uf +75/-10%, 90v

cer, 220 pf +10%, 500v

plste, 2 uf +20%, 100v
plate, 0.1 uf £20%, 200v
elect, 20 uf +75/-10%, 50v
elect, 50 uf +75/-10%, 50v
plste, 0.00¥2 uf +10%, 200v
plate, 2 uf £20%, 100v

elect, 20 uf +75/-10%, 50v
plste, 0.1 uf +20%, 200v

Diode, silicon, 1 amp, 100 piv

DMode, silicon, 1 amp, 100 piv

Diode, silicon, 1 amp, 100 piv

Diode, silicon, 1 amp, 100 piv

Diode, zener, 3. 9v

Diode, zener, B. 3v

Digde, silicon, 1 amp, 100 piv

Diode, silicon, 1 amp, 100 piv

Diode, =ilicon, 1 amp, 100 piv

Diode, silicon, 1 amp, 100 piv

1702-219138
(3354 -4059)

1508-182824
1502-185%850
1502-1056122
1501105528

1507-106963
1507-106435
1502-106229
1502-105122
1507-106088
1507-106953
1502-106229
1607-106435
4802-116111
4802-116111
4802-116111
4802-116111
4803-113316
4803-172148
4502-116111
4802-116111
4802-116111

4802-116111

2816-187724

1702-219188

K68C15K
C43TARH250
TEL307

315-024X5UD-|
21K

Type X663IFR
182P10402
TE1305
TE1307
192P12292

IType XE68IFR

TE1305

192P10402

1N4817
1N4817
1N4817
1N4817
1NT48

1N3406
1N4817
1N4817
1N4817
1N4817

02-016-013-

Connector, male, 18 contact
5-200

Silicon controlled rectifier, 4805-192567 C-6F

1.6 amp, 50v
4803-15949]

Taty, selected, silicon, PNP 4805-158481

Tstr,
Tastr,
Tatr,

Tatr,

silicon, NEFN
stlicon, NPN
gilicon, NPN

silicon, NPN

4505203489
4805-183004
4805-203489

4305-203480

CDQ10658
40250

CDQ10656
CDQ10656




332B/332D

DESCRIPTION

STOCK
NO

MFR
PART NO

TOT
QryY

REC| USE
QTY|CODE

Tstr,

gilicon, NPN

Tstr, silicon, NEN

Tstr, silicon, NPN

Rea,
Res,
Res,
Res,
Res,
Hes,
Res,
Res,
Res,
Res,
. Res,
Res,
Res,
Res,
‘Res,
Res,
Res,
Res,
Res,
Res,

comp, 10k £5%, 1/2w

cowp, 3905 5%, 1/2w
comp, 5,6k £5%, 1/2w
comp, 150 £10%, 2w
comp, 15k +10%, 1/2w
comp, 3k £5%, 1/2w
comp, 33k £10%, 1/2w
met flm, 7. 15k 1%, 1/2w
var, ww, 1k =209, 1-1/4w
met flm, 2.55k +1%, 1/2w
comp, 6, 2k £5%, 1/2w
met flm, 2, 37k £1%, 1/2w
comp, 12k x10%, 1/2w
comp, 828 +10%, 2w
comp, 8.2k £5%, 1/2w
comp, 3. 3k +10%, 1/2w
comb, 4. Tk £10%, 1/2w
met flm, 8,46k 1%, 1/2w
met flm, 4, 99k =1%, 1/2w

comp, 2., Ok 5%, 1/2w

4805-183004
4805-203489
4805-203489
4704109165

| 4704-109082

4704-187880
4704-155549
4704-108530
4704-109090
4704-178541
4705-186072
4702113266
#105-176362
4704-108821
4705-182518
4105108977
4704-110239
4704-147717
4704-108373
4704-108381
4705155475
4705-148890

4704-169854

40250
CDQ10656
CDR10656
EB1035
EB3915
EB5825
HB1501
EB1531
EB3025
EB3331
Type CEC-TO
Type 110
Type CEC-TO
EE6225
Type CEC-TO
EB1231
HBS201
EBg225
EB3321
EB4721
Type CEC-TO
Type CEC-TO

EB2025

REF
REF
REF
REF

1
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Figure B-11, AUXILIARY POWER SUPPLY P/C ASSEMBLY




332B/332D

DESCRIPTION

STOCK
NO -

MFR

MFR
PART NO

REC
Ty

USE
CODE

CURRENT LIMITER P/C
ASSEMBLY - Figure 5-12

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

Diode,
Diode,
Diode,
Diode,
Dic;de,
Diodé,
Diode,
Diode,
Dicde,
Diode,
Diade ’

elect, 250 uf +50/-10%, 64v
elect, 20 uf +75/-10%, 50v
elect, 20 uf +75/-10%; S0v
elect, 250 uf +50/-10%, 64v
elect, 20 uf +75/-10%, 50v |
elect, 250 uf +60/-10%; Bdv
plste, 0.047 uf 20%, 100v
elect, 2 uf +75/-10%, 50v
elect, 160 uf +50/-10%, 64v
silicon, 1 amp, Boomjfaiv'
gilicon, 1 amp, 600 plv
silicon, 1 amp, 600 piv
silicon, 1 amp, 800 piy
zenér, 36v - ' '
zenér, 3.8v

zener, 36y

éilicon, 1 atﬁﬁ; 800 piv

zener, 132y

sllicon, 1 amp, 100 piv

silicon, 1 amp, 100 piv

Diode, silleon, 150 ma, 6 piv

Connector, wmale, 16 contact

Tstr, silicon, NPN

Tstr, germanium, PNP

Tstr, selected, silicon,

PNP

Tatr, silicon, NPN

Tatr, selected, silicon,

‘Tstr, selacted, sillcon,

1702-219106] 89536

(335A-4080)
1502185650
1502-106229

1502-108329
1602-186850
1502-106229
1502-185850
1507108096
1602-105187
1502-170274
4802-112383
4802-112383
4802-112383
4802-112383
4803-196163
4803-113316
4803-237354
4802-112383

4803-159780
4802-116111

4802-116111
4802-113308
2816-187724

4805-183004
4805-152868
4805-159401

73445
80183
80183

73445

80183
13445
72928
80183
73445
05277
05277
05271
05277

07910

07910
04713

08277
07910°

05277
05277
07810
gi662

#5303
895303
89536

4805-203489] 07210

4805-100491
4805-159401

89538
88536

1702-210186

C43TARMH250
TE1306
TE1305
C437ARH250
TE1305
c43¢ARH250
335B47IM
TE1301

Ca37aRH160 |

1N4822
1N4822
1N4822
1N4822
'1né74B
1N748
1IN3033A
1N4822
INT59
1N4817
LN4817
CD13161

2-016-013-
5200

40250
2N2869
4805-159481
CDhQ10656
4805-159491
4805-159401

IREF

REF

REF
1
REF
REF
REF
REF




132B/332D

REF
DESIG

INDEX
NO

DESCRIPTION

STOCK
NO

MFR
PART NO

Ql
Rl
R2
R3
R4
RS
Ro
R1
R
Ro

E4-P5
ES-U2
H2-T3
D3-T1
F3-u2
15-R3

P3-F2
H5-R1
F5-R4
EL-T1
E2-Q1
Fi-F3
D3-N4d
D3-N1
D3-NZ
13-P1

G2-N4
H4-P1
G2-N3
G2-Q5
F4-P3
F21-P3
Ja3-Pl

J5~N2.
J4-U3

E3-T2
E2-R4
F5-82

H4-V1

Tstr,

Res,
Res,
Res,
Res,
Res,
Rea,
Res,
Res,
Res,
Resg,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

silicon, NPN

corap, 1082 £10%, 2w
comp, 3.3k +5%, 1/2w
comp, 1508 5%, 2w
comp, 108 £10%, 2w
comp, 3. 3k +5%, 1/2w
comp, 7.5k 5%, 1/2w
comp, 100k +10%, 1/2w
comp, 1200 £10%, Zw
camp, 1208 £10%, 2w
comyp, 4. Tk+10%, 1/2w
comp, 10k x10%, 1/2w
comp, 10k £10%, 1/2w
comp, 18k 25%, 1/2w
comp, ik £10%, 1/2w
comp, 2.2k +10%, 1/2w
comp, 100k £10%, 1/2w
comp, 36k =5%, 1/%w
comp, 330k £5%, 1/2w
comp, 1.5k £5%, 1/2w
comp, 7.5k +5%, 1/2w
comp, 1k +10%, 1/2w
met flm, 12 1k £1%, 1/2w
var, ww, 10k +10%, 1-1/4w
var, ww, 1500 £10%, 1-1/4w
comp, 1200 +10%, 2w

comp, 1202 £10%, 2w

Heat aink

Heat sink

4805-203489
4704-110163
4704-165761
4704-235182
4704-110163
4704-185761
4704-108910
4704-108126
4704-155531
4704-155%31
4704-108381
4704-108118
4704-108118
4704-159632
4704-108563
4704-108605
4704-108126
4704-185991
4704-150201
4704-108810
4704-108810
4704-108563
4705-182535
4702-162115
4702-113092
4704-155531
4704-155531
4B06-186759
4806-186742

CDQ10656
HE1001
EB3325
HB1515
HB1001
EB2325
EBT7525
EB1041
HB1211
HB1211
EB472]
ER1031
EE1031
EB163%
EB1021

EB2221

ER1041
EB3635
EB3345
EBRT52%
EBT525
EB1021
Type CEC-TO
Type 110
Type 110
HB1211
HB1211
4806-186759
4808-186742
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Figure 8-12. CURRENT LIMITER P/C ASSEMBLY




3328/332D

DESIG

REF JINDEX

NO

DESCRIPTION

STOCK
NO

MFR
PART NO

AB

C2001
CR2001
CR2002
cr2003|
K2001
Q2001

R2001
R2002
R2003
R2004

E1-J3
C4-13
Ci-I5
G8-11

ca-M2
E4~M2

AS-K5

E3-E3
F2-L3

D4-K§

TIME DELAY P/C ASSEMBLY
Figure 5-13

Cap, elect, 400 uf +50/-10%, 40v
Dlode, silicon, 1 amp, 100 plv
Diode, sllicon, 1 amp, 100 piv
Diode, silicon, 1 amp, 100 piv
BRelay, armature, 12 vde, dpdt

Silicon controlled rectifier, 1.6 amp,
S0v

Res, comp, 2. 2k +10%, 2w
Res, comp,5, 6k=10%, 1/2w
Res, comp, 3900 +10%, 1/2w
Res, comp, 10k £10%, 1,/2w

1702-192260
(832A-420)

1502-185868
4802-116111
4802-116111
4802-116111
4504-176347
4805-192587

4704-109067
4704-103324
4704-108365
4704-108118

1702-192260

C43TARG400
IN4317
1N4817
AN481T
§2-7T60
C-6F

HB2221
ER5621
EBR3911

EB1031

G K I J K L M N P
[1] 21 3{4[5}1]2]|3]4]511]2]3]4|501]2|3]4}5]1]2]34]|501|213]4|5]1)2]8]4|5[2{2]3]4]5]) |21 |4|5

Figure 5-13. TIME DELAY P/C ASSEMBLY




332B/3320

DESCRIPTION

STOCK
NO

MFR

MFR
PART NO

TOT
Qry

REC

USE
CODE

HIGH VOLTAGE MOTHER BOARD

"P/C

ASSEMBLY - Figure 5-14

Beries Pags Element P/C Assembly
{See Figure 5-15)

Preregulator P/C Assembly
(See Figure 5-16)

Cap,
Cap,
Cap,
Cap,

Cap,

Cap,
Cap,
Cap,
Cap,
Cap,

Diode, silicon, 1 amp,
mode,
Diode,
Diode,
Dicde,
Diode,
Dicde,
Diode,
Diode,

elect, 1256 uf +50/-10%, 450v
elect, 125 uf +50/-10%, 450\!
elect, 125 wf +50/-10%, 450v

elect, 8 uf +50/-10%, 450v

elect,

8 uf +50/-10%, 450v

plste, 1uf +20%, 200y ~
elect, 50 uf +75/-10%, 50v
cer, 0.001 uf +20%, $ kv
cer, 0,01 uf, g, 1600v
oll, 3 uf £20%, 230v

600 piv
silicon,

1 amp, 600 piv

sllicon, 1 amp, 600 piv

gilicon, 1 amp, 600 piv
600 piv '
600 piv

600 piv

sil.lccm, 1 amp,
ailicon, 1 amp,

asllicon, 1 amp,

gilicon, 1 amp, 600 piv

gilicon, 1 amp, 600 piv
600 piv

600 plv

sllicon, 1 amp,

gilicon, 1 amp,

silicon, 1 amp, 600 piv

silicon, 1 amp, 600 piv

gilicon, 1 amp, 600 piv'

ailicon, 1 amp, 600 piv

1702-239350
{332B-4056)

1702-219204
(335A-4061)

1702-222000
(335A-4082)

1502-106336
1502-106336
1502-106336
1602-194068

1602-194068

1507-106450
1502-105122
1501-105635
1501-108630
1505-185026

| 4802-112383

4802-112383
4802-112383
4802-112383
4802-112383
4802-112383
4802-112983
4802-112383
4802-112383
4802-112383
4802-112383
4802-112383
4802212388
4802-112383
4802112383

89536

80536

RO536

56280
56280
bG28o
56288

56289

84411
80183
80183
71500
56289
05277

05277
05277
05277

05277
06277
05277
052377

05277 .

05277
05277
05277
05277

052717

05277

1702-230350
1702+219204
1702-222000

Type 66D
Type 66D
Type 66D
E4

E4

‘T'ype X663F

TE1307
200300

DD16-103

20071640
1N4822
1N4822
1N4622
1N4822

1aN4822

1N4822
1N4822
1N4822
1N4322
1M4822
1N4822
1N4822
1N4822
IN4822
iN&azB

8D805 F450H-

9DBO5F450H-| R

RE
REF]

REF

Qry
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Figure 5-14. HIGH VOLTAGE MOTHER BOARD P/C ASSEMBLY




3228/332D

STOCK MFR REC| USE
NO PART NO QTY|CODE

Diode, silicon, 1 amp, 600 piv 4802-112383 IN4822

DESCRIPTION

Diode, silicon, 1 amp, 600 piy ~ |4802-112383 1N4822
Diode, silicon, 1 amp, 600 piv 4802-112383 1N4822
Diode, silicon, 1 amp, 600 piv  |4802-112383 1N4822
Diode, silicon, 1 amp, 600 plv 4802112383 1N4822
Diode, silicon, 1 amp, 100 piv 4802-116111 1N4817
Diode, silicon, 1 amp, 100 piv 4802-116111 1N4817
Relay, reed, 5,000v 5103-184440 DRVT-1
Coil, reed relay, 24v -~ - |1802-186155 8P-24-P
Relay, reed, 5,000v \ 5103-184440 DRVT-1
Coil, reed relay, Z4v . |1802-186155 §P-24.1
Res, comp, 220k +10%, 2w 4704-110197 | HB2241
Res, comp, 220k +10%, %w |4704-110187 | HB2241

Res, comp, 220k x10%, 2w 4704-110197 . | HB2241

Res, comp, 470k +5%, 1w . 4704-109819 GB4745

" Res, comp, 470k 5%, 1w 4704-109819 GB4T45
‘Res, comp, 100 :10%, 2w . 4704-116163 Hﬁloﬂl
" Res, comp, 4700 £10%, 1/2w 4704-108415 | EB4TL1
Res, comp, 5 10 +5%, 1w 4104-219071 GB51G5
Res, comp, 108 £10%, 2w 4704110163 HB1001
Res, comp, 2700 £10%, 2w 4704-110189 HB2711
Res, comp, 2, %k +10%, 2w 4704-109967 HB222]
Res, comp, 220k +10%, 2w 4704-120197 HB2241
Res, comp, 220k +10%, 2w 4704-110187 HBE2241
Res, comp, 220k £10%, 2w 4704-110197 HB2241
Res, ww, 7k £5%, 10w 4706-165418 Type 10F
Transformer, pulse 5600-185827 5600185827

Connector, female, 16 contact 2107-187732 00-5000-016-
S 7 153-001

Connector, female, 16 contact 2107-187732 00-5000-016-
153-001




332B/332D

“REF |INDEX . STOCK MFR
DESIG| NO DESCRIPTION NO PART NO

ATAlL SERIES PASS ELEMENT P/C 1702219204 1702-219204
ASSEMBLY » Figure 5-15 {3354 -4061)

Cl Cap, cer, 0.05 uf +80/-10%, S00v 1501-105676 33C5H8B

ce Cap, elect, 8 uf +50/-10%, 450v | 1502-194068 19DIB05 F450-
HE4

c3 Cap, cer, 0.05 uf +80/-10%, 500v| 1501-105676 33C58B

C4 Cap, plstc, 0.068 uf £10%, 100v 1507-182170| . DMF1568
c5 ‘Cap, plste, 0.047 uf +10%, 80v | 1507-195009 192 P4739R8
Diode, silicon, 1 amp, 600 piv 4802-112383 1N4822
Diode, silicon, 1 atwp, 600 piv 4802-112383 1N4822
IMode, silicon, 1 amp, 600 plv 4802-112383 154822
Diode, ailicon, 1 amp, 500 piv | 4802-112383 1N4822
Dicde, silicon, 1 amp, 600 piv | 4802-112383 1N4822
Diode, zener, 6. 8v 4803-187185 CD36554
Diode, silicon, 1 amp, 600 piv 4802-112383 1N4822
Diode, silicon, 1 amp, 600 piv 4802-112383 1N4822
Diode, silicon, 1 amp, 600 piv | 4802-112383 1N4822
Diode, gilicon, 1 amp, 600 piv | 4802-112383 1N4822
Dicde, silicon, 1amp, 600 piv | 4802-112383 1N4822
Diode, gilicon, 1 amp, 600 piv 4802-112383 1N4822
Diode, silicon, 1 amp, 600 piv 4802-112383 14822
Dicde, silicon, 1 amp, 600 piv | 4802-112383 1N4822
Diode, silicon, 1 amp, 600 piv | 4802-112383 1N4822
Diode, silicon, 1 amp, 600 piv | 4802-112383 1N4822
Diode, ailicon, 1 amp, 600 piv | 4802-112383 1N4822
Dinde, zener, 20v 4803-113340 LN9G0A
Diode, zener, 36v 4803-186163 1NO74B
Diode, silicon, 1 amp, 4802-116111 1N4817
Diode, gilicon, 1 amp, 4802-116111 1N4817
Diode, zener, 6. 2Zv 4803-180497 1N753
Diode, zener, 200v 4803-217422 1N3051A

Diode, zener, 200v 4803-217422 1N3051A




3378/2320

D

ESCRIPTION

STOCK
NO

MFR
PART NO

REC| USE

Diode, ze:ier, 200v

Diode,

zener, 200v

Diode, zener, 200v

Diode,

zener, 200v

Mode, zener, 200v

Diode,
Diodge,
Diode,

zener, 200v

gilicon, I amp, 600 piv

silicon, 1-amp, 100 piv

- Gonnector, male, 16 contact

Tatr,

'silicon, NPN

pilicon, NPN

ailicon, NPN

gllicon, NPN

ﬂihéoﬁ, NPN
sil.lcqf_:, ﬁPN
Hiucﬁn, NPN
silicon, NPN

silicon, untjunction

silicon,

comp,
comp,

comp,

1.
1.

1.

NPN

8k £10%, 2w
8k +10%, 2w
8k £10%, 2w

v

¢

A

O

4803-217422
4803~217422
4803-217422
4803-217422
4803217422
4803-217422

- |4802-112383

4802-116111
2816-187724

4805-117176

4805203489
4704-185983
4704-185983
4704-185089

1 1930514

- 002~016-013-

1N3051A
INSO051A
iIN3051A
1N3051A
iIN30S1A

1N4822
1N4817

5-200

IN1671A
CDQ10858
HB1821
HB1821
HB1821

QTYICODE|

EB3615
EB6235
HE2741
HB1041
EB5635

4704-102559
4704-108522
4704-110023
4704158659
4704-219048

comp,. 3600 +5%, 1/2w
comp, 62k +5%, 1/2w
comp, 270k £10%, 2w
comp, 100k 210%, 2w
comp, 56k 5%, 1/2w
EB1025

, comp, 1k £5%, 1/%w ‘l4704-108507

comp, 62k x5%, 1/2w
comp,' 1k £5%, 1/2w

 [4704-108522 EB6235

4704-108597 EB1025

comp, 88k +5%, 1/%w 4704-158624 EB6835

comp, 1k +5%, 1/2w 4704-108597 EB1025




3328/332D

REF

INDEX

DESIG| NO

DESCRIPTION

STOCK
NO

MFR
PART NO

R1Z
R13
R14
R15
K16
R17
R18
R19
R20
R21
R22
R23
K24
R2%

RZ6
| R2T
R28
R29
R3O
R3l
Ra2
R33
R34
R35
R36G
R3?
R38
R39

R4O

H2-Rd
H2-R2
H2-85

H3-85

H2-T5
H2-T3
H5-U4
H3-U4
C4-US
H2-Nb
H2-P4
H2-Q5
H2-82

H5-85

G5-U4
H2-U4
G1-P3
G4-Q3
F5-Q3
G2-85

F5-85

F4-U3
G1-U3
F3-Q5
F5-R3
E1-N2
D4-P5
El1-M5

H2-N2

Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Hes,
Res,
Res,
Rea,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

Res,

comp,
comp,
comp,
comp,
comp,
comp,
cotmp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
comp,
CoImp,
comp,
comp,
comp,
comp,
comp,
cotnp,

COME,

75k £5%, 1/2w
1k 5%, 1/2w
82k +5%, 1/2w
1k £5%, 1/2w
91k +£5%, 1/2w
1k 25%, 1/2w
100k £5%, 1/2w
1k £5%, 1/2w
1,18 5%, 1/2w
100k +5%, 1/2w
100k 5%, 1/%w
100k +5%, 1/2w
100k +5%, 1/2w
100k 5%, 1/2w
100k +5%, 1/2w
100k +5%, 1/2w
220 +10%,

22k +£10%,

22k +10%,

22k £10%,

22k +10%,

22k +£10%,

22k £10%, 2w
75k £6%, L/2w
15k £5%, 1/2w
36k +5%, 1/2w
1800 +5%, 1/2w

1000 +5%, 1/2w

100k £5%, 1/2w

4704-1080828
4704-108597
4704-195966
4704-108597
4704-219030
4704-1085697
4104-168054
4704-108597
4704-163717
4704-168054
4704-168054
4704-168054
4704-168054
4794-168054
4704-168054
4704-168054
4704-109975
4704-1094975
4704-109975
4704-109975
4704-100975
4704-109975
4704-109975
4'704-108928
4704-108928
4704-185391
4704-108944

4704-188508
4704-168054

EB7535
EB1025
EB8235
EB1025
EB9135
EB1025
EB1045
ED1025
EB11G5
EB1045
EB1045
EB1045
EB1045
EB1045
EB1045
EB1045
HB2231
HB2231
HB2231
HB2231
HB2231
HB2281
HB2231
EB7535
EB7535
EB3635
EB1815
EB1015

EB1045

4705-192500 Type CEC-TO

R41 E3-N5 Res, met flm, 4,75k +1%, 1/2w




3328/3320

STOCK MFR
DESCRIPTION NG PART NO

REC| USE
QTY|CODE

Res, met flm, 4.75k £1%, 1/2w | 4705-192500
Heat aink

[Fype CEC-TO
4806-192245 4806-192245

8

[5}' Q1 thru Q8 may ba Fluke Part No. 4805-190710, Mir 04713, Mr Part No. 2N3730;

or Fluke Part No, 4605-225573 , Mir 95303, Mfr Part No, 2N4299. It is necessary,
however, that all eight muat be the same type, Example; if all eight are 2N4289, a
replacement of one or mora should be a4 2N4288, .
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Figure 5-15. SERIES PASS ELEMENT P/C ASSEMBLY




3328/332D

DESCRIPTION STOCK | pmpg | MR REC| USE

NO PART NO QTY|CODE

PREREGULATOR P/C ASSEMBLY | 1702-222000] 89536 |1702-222000
Figure 5-16 (335A-4082)

Cap, cer, 0.05 uf +80/-10%, soo] 1501-105676} 56289 | 330588
Cap, cer, 0.05 uf +80/-10%, 500

1501-105676] 56289 | 33C58B
" Cap, plste, 1 uf £20%, 200v 1507-106450] 84411 | Type X6863F
Cap, elect, 1,000 uf +50/-10%, | 1502-193896|73445 |C437AREL000

16v
Cap, cer, 0.05 uf +80/-10%, 5004 1501-1056768| 56288 |33C58B

Cap, cer, 0.05 uf +80/-10%, 500y 1501-105676}56289 |33C58B
Cap, cer, 0.01 uf +80/-20%, 500y 1501-105668| 60183 |20C8RS
Cap, mica, 510 pf +5%, 500v 1504-148411| 88418 | CD19F511y
Diode, silicon, 1amp, 100 piv | 4802-116111)05277 |1iN4817
Diode, silicon, 3 amp, 200 piv | 4802-187716|04713 |MR1032B
Diode, silicon, 1 amp, 100 piv | 4802-116111§05277 |[1N4817

Diode, silicon, 3 amp, 200 plv | 4802-187716]04713 | MR1032B

Diode, silicon, 3 amp, 200 piv | 4802-187716| 04713 |MR1032B
Diode, stlicon, 1 amp, 600 piv | 4802-112383| 05277 |1w4822
Dicde, silicon, 1 amp, 600 plv 4802-112383]| 05277 1N4822
Diode, silicon, 1 amp, 600 plv | 4802-112383| 05217 |1N4822-
Dicde, silicon, 1 amp, 600 piv | 4802-112383( 05277 |1N4822
Dicde, silicon, 3 amp, 200 piv 4802-187716] 04713 |MR1032B
Diode, silicon, 3 amp, 200 piv 4802-1877168| 04713 |[MRI1032B
Diode, silicon, 3 amp, 200 piv | 4802-187716| 04713 MRldazB
Diode, silicon, 3 amp, 200 plv | 4802-187716| 04713 |MR1082B
Diode, zener, 200v 4803-187617 04713 | 1N3350RA

Dicde, silicon, 1 amp, 100 piv 4802-116111] 05277 | 1N48)7

Diode, eflicon, 1 amp, 100 plv | 4802-116111] 05277 | 1N4817
Relay, armature, 115 vac, dpdt | 4501-106864| 16332 |100-5ADPDT

Relay, reed, 500v 5103-136630[ 12617 [Type DRG-1
Coll, reed relay, 24v 1802-18681551 71707 |SP-24-P
Inducter, 1,000 uh, 140 ma 1801-147819] 72550 |WEE-1, 000
Inductor, 220 uh, 280 ma 1801-147835| 72659 |WEE-220

Connector, male, 16 contact 2816-187724| 01662 pP2-016-013-
' 5-200
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REF
DESIG

INDEX
NO

DESCRIPTION

STOCK
NO

MFR

MFR
PART NO

REC| USE
QTY|CODE

Ql
Q2
Q3
Q4
Q3
Q6
Q7
Ri
R2
R4
)
R6
R7

H3-N3
H1-P3
[4-R4
G2-T1
Hi-R1
F1.Q3
F2-P4
b5-P4
-R1
J3-V1
[4-p4
El-U}
Dl-U1
12-03
12-03
101
F5-N:
[2-81
H2-T1
H3-52
G1P3
G181

G3-R5
H2-5)
D4-T1
FL.NI{

E5-NS |

Tstr, silicon, NPN

Tstr, siticon, NPN

Tstr, tested, silicon, PNP
Tstr, tested, silicon, PNP
Tstr, silicon, NPN

Tstr, tested, silicon, PNP
Tstr, silicon, NEN

Res, comp, 688+ 10%, 2w
Res, ww, 01920 £ 1%, 3w
Res, ww, 2k £5%, 5w

Res, comp, 22k £5%, 1/2w
Res, ww, 108 £10%, 5w
Res, ww, 1082 £10%, 5w
Res, comp, 43082 £5%, 1/2w
Res, comp, 5600 £5%, 1/2w
Res, comp, 36082 +5%, 1/2w
Res, comp, 20k £5%, 1/2w
Res, comp, 1008 5%, 1/2w
Res, comp, Ik 5%, 1/2w
Res, comp, 27082 £5%, 1/2w
Res, comp, 1308 5%, 1/2w
Ros, comp, 4.7k £5%, 1/2w
Res, comp, 3.3k £5%, 1/2w
Res, comp, 27082 £5%, 1/2w
Res, comp, 6208 5%, /2w
Heat sink

Heat sink

4805-193953
4805-183004
4803-159491
4805-139491
4805-203489
4805-15949]
4305-203489
4704-110205
4707-238741

4706-113506

4704-186064
4706-1 12300
4706-112300
4704-109058
4704-109124
4704-192559
4704-109041
4704-188508
4704-108597
4704-159616
4704-108944
4704-108856
4704-165761
4704-159616
4704-108704
3156-227256
4806-186767

05277
95303
89536
80536
07910
89566
07910
01121
89536
06136
01121
06136
06136
01121
01121
0121
01121t
0142
01121
01121t
01121
01121
0121
021
0112]
89536
89536

F20C034H31
40230
4305-159491
4805-159491
CDO10656
4805-159491
CDQL0G656
HB6BO1
4707-238741
Type 5F
ER2235
Type 10F
Type 10F
EB4315
EB36is
EB3G615
EB2035
EB1015
ER1025
ERB2715
ERI1815
EB4725
EB3325
EB2713
EBG215
3156-227256
4806-186767
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Appendix A

Federal Supply Code for Manufacturers

A-1. CODE TO NAME

A2, The following five-digit code numbers are listed
in pumerical sequence along with the manufactures’s

Gage Electronics Corp.
Rochester, New York

Walwyp Internatipnal, ing.
Weatlake, Ohio

Agrovox Corp.
New Bedlord, Magsachusstle

AMP Ing,
Harrisherg, Pennsylvania

Allan-Bradioy Co,
Milwahkan, Wiasongin

TRW Semiconductors
Lawndale, Calllornia

Teuas Ingtrumenta, Inc.
femiconductor & is Div.

Drallas, Tesas

RCL Flectronics Inc,
Manchester, New Hampshire

Delgted

Dearbora Elecironies Tnc,
Orlandq, Floride

Fetroxcubs Corp,
Gmugertice, New York

Replaced by 15801

Amphanol-Borg Elect. Corp.
Broadview, Ilinsls

Arco Capacitors, Ing,
Los Angeles, Calilornla

Replaced by T1400
Repiaced by 44833

Eldema Cotp,
Compton, California

Tranaitron Elecirunie Corp,
Wakelleld, Massachusetts

Pyrofilai Resister Co., Ing,
Cedar Knolle, New Jerary

Cisirex Corp,
Naw York, Mew York

Mul rhead Instrumentn, Ine,
Mountainaids, Naw Jerary

name and address to which the code has been assigned.

Arcow Harl and Hapemen
Elegtronic Company
Hartford, Connectiout

Replaced by 78134
Heplaced by 81312

Esuax Wira Corp.
Wire & Cable Div.
Apsheim, Cullfornla

Aemto
Div. of Midtex Inc.
Mankato, Minpesote

Replaced by 75376

Motorola Bemigonducior

Products {nc,
Pheenix, Atizona

feplaced by faj34

Jorathan Mfg. Ceo.
Futlerton, Californiz

Wegtiaphouse Electrie Corp.
Semiconductor Dept,
Youngwood, Pennaylvang

Raplaced by §3%43

Unlon Carbide Corp.
Electronics Div,
Cleveland, Ohic

Sprague Electric Co
Pacific Div.
Los Angeles, Callfornia

Alac, Ine.
Glendale;, Calllornia

Wakefleld Englneering Ind,
Wakelield, Mansachuseits

Goneral Electric CompRay
Capacitor Dopartmant
trmo, South Carolina

0doga
Heplsced by 83743

. Amphenal Space & Misaslle Sys. [13:3: 4

Chataworth, Calliornia

Beede Electrical Instrument Co. 112¥
Pcnacook, New Hampshlra

Electron Corg.,
Littletown, Colorade

Clevite Corp.
Clevaland, Ohlg

Semcor Div., Componerts
Phosnix, Arizana

Ciould Natlonal Batteriea Inc.
City of Industry, Calilornta

Entel ~MeCullough, Inc.
San Curlos, Calllornia

Replaced by 14474

Weatinghoupe Electrie Corp.
Elecironie Tube Div.
Elmnita, New York

Fairehiid Semicodbuctar
Tiv, of Fairehlld Camera
& Inmcument Carp.
Muountaln View, Culifornis

Bircher Qo., Inc.
Rochester, New York

Lerma Engineering Corp
HNorthampton, Massachusetis

Caonlinental Davice Corp.
Hawthorne, California

Reliance Mica Corgn
Broaklyn, New York

¢ BE Electronles Semiconductor
Operations=Div. of CBS Int.
Lawell, Massachugeita

General Electrit Co.
Minlature Lamp Dopt,
Cleveland, Ohio

Nylomatie Corp.
Nortisville, Pennaylvarla

Skottle Eledtronics Ine,
Archbald, Peansylvania

Burndy Corp.
Norwalk, Connecticut

Chicaga Telophone of Callf, fnc,
South Pamadena, Calilornia

The Federal Supply Code has been taken from Cataloging
Handbook H 4-2, Code to Name.,

CBS Electronics
BGiv. of CBE Inc.
Nowburyport, Maszachusetis

Besl Products Co.
Chigago, fifilnole

Keystone MIE.
Div. of Avig Industrial Coip.
Warren, Michigan

Chicago Rivet & Machine Cu,
Bellwped, RBlinola

Mational Semiconducior Carp,
Danbutry, Canneetheat

Dicdes, Inc.
Crataworth, California

Phitadelphis Handle Co,
Camdan, New Joraoy

Fremin Co., Inc.
Ehelton, Connscticut

Freeway Washer L Stamping Co,
Cleveland, Ohic )

Peplaced by TE0AZ

Hamitn Inz,
Laks Mille, Winconsln

Clarostat MIZ. Co. -
Davar, New Hampehire

James Electronlcs
Chigago, Riinois

Micromutals

Sieera Madre, California
Pirkann Electponics Corp,
Scottadale, Arizona

Sprague Etectric Co.
Transiatar Diy.
Concord, New Hampshire

Replaced by 23732

Semtech Coip,
Hewhyry Park, California

Cajifornia Resistor Corp,
Santa Monica, Calliorals

Amoriean Components, Ine.
Cunghohneken, PERRBYIvARIZ

A1




14752

19869

15636

1380}

15018

15849

15809
16532

16473

18742

73R

18083
18198

16736

19420

16451

18701

20444

29767

23732

24248

26478

L

0323

33i71

Cornall-Tehilier Electronies
Newark, New Jergoy

Corniig Glass Works
Corang, Mew York

Etegtrn Cubse Int,
San Gabriel, Catiforpia

Repiaced by DEE5S)

Eloe-Trol Ing,
Northeldgs, Calliarnis

Fenwa!l Elcelronics Ing,
¥ramingham, Massachusecits

Amelea Semleondugiar
Div. of Teledyne Inc.
Mauntain View, Califorrua

Vseda, Inc,
Mt. Vernan, Now York

Replaged by 17670
Replaced by 28478

Cambridge Seientine Tnd, Inc.
Cambridge, Maryland

Faramount Plastics
Dirwney, Calilornia

Delgn Radig
v, of General Matoreg
Koknmao, Indiana

Cirgwt Stredtures Lab,
Upland, Calitarala

Siliconix, Inc.
Sunnyvale, Chli{ornia

Daven-Div. of Thomas A, Edlaan
Ind, --McGraw-Edison Co.
Manghiater, Now Hampshire

Duluted

Vacter Inc.
Maryland Helghts, Missoun

voltranies Corp,
Hunover, New Jerpey

Mantronies, Ine.
Satiie, Washington

Perine Machingry & Supply Co.
Seattle, Washingion

Elratra Mip, Co.
Independence, Kansas

Engchs Mip. Co.
Indisnapatis, Indianz

ITT Semiconduciors
O, of ITT
Pato Alte, Califernia

Tracur
Rackville, Miaryland

Suuthco
v, of Bouth Chester Coep,
Lester, Peansylvana

General Rodia Co,
Went Concard, Massachusetis

Ampirey Electronic Carp
Semloondudtor & Recelving
Tube Civialyn

Slatersville, Rhode [sland

Deltrol Qontroly Carp.
Milwaukee, Wigconsin

Heyinan Mg, Co.
Kenlwarth, New Jersey

Nlanes Tool Weorks Ing,
Chicagn, IHinms

Coperal Elvetric Co.
Tube Daopt,
Qwenaliorg, Kentucky

Malloey, P, R, & Co, Ine.
Indianapnlia, Indiana

44650

48671

40956

53021

LGO2E

620G

58474

Gusoy

62460
63743

84834

65082

T200%

T2062

12136

72200

T2454
12619

12643

Honeywell Inc.
Procigion Mater Doy,
Mancheater, New Hampshire

Matienal Company
Melrose, Massachusetts

Nylrondes Ing.
Transformer Co. Div.
Alpha, Mew Jersey

Qhmile M, Ci
Skok:e, Llnnolg

HRadio Corp. of Ameriea
New York, New York

Rayrhean Company
Lexington, Maine

Sanpamn Eleciric Co,
Springiield, 1linnis

Stmpanh Elestrio Company
Chicago, lilnos

Sprague Eleetrle Co.
Korth Adams, Massachusetts

Superioy Eloetric Co.
Briatal, Connecticul

Torrington Mig. Ca.
‘Torrington, Connecleut

Deleted

Wward Leonard Electrig Co,
Mount Vernon, New York

Wt Mfg, Co,
Ban Franclaco, Caliinrpia

Weston Instruments Inc.
Newark, Now Jersey

Winslow Tele-Tronics Inc.
Asbury Fask, New Jergey

Amperite Company
Union City, New Jersey

Belden Mip. Co.
Chitapon, Nlinoas

Eirnhach Radio Co,, Ing,
MNew York, New York

Duszmann Mip,
Dly, of MaGraw-Fdison Co.
5t. Louls, Missourl

CTS Corp.
Elkhart, Indias

ITT Cannon Electric Inc.
Lo Angeles, California

Clare, € P. & Co.
Chicago, Ilkincls

Centralab
Div. of Glabe Unien Ine.
Milwaukee, Wisconsin

Cata Codl Tar,, Thg,
Peovidangs, Rhode Taland

Chirago Mimature Lamp Warks
Chicagn, Blinois

Cingh Mig, o, & Howard
B Janes Div. -
Chicage, Hlinms

Drver, Wilber B., Ca,
Newark, New Jersey

Replaced hy 06980

Elr-otre Motbve Mig, Co.
Witlimantie, Conpircticut

Nytronies Inc.

Brrkeley Hinghts, New Jersey
Deleted

Dialight Corp

Broaklyn, Mew Yark

G. €. Eleciranicn
Rockford, Nlirlg

TG

Te)Re

Repraced by 80303

Dzup Fastency Co,, Ing,
West 15lip, Mew York

Gudethan Lo,
Chicagn, llinois

Erie Tech, Products Inc.
Erie, Pennsylvania

Beckman Lngtruments Ine.
Helipol Division
Fullerton, Callforma

Huphes Alpcrall Co,
Elegtrom Dynamica Div,
Mewport Beach, Calitorma

Amperex Electranle Carp,
Hicksvilie, New York

Carling Electric Ing.
Hartford, Coennecticul

Circle ¥ Industrics
Trenton, New Jersey

Federal Seeew Products, Ind,
Chiraga, [llnots

Fischer Special Mig. Co.
Cinelamatl, Ohio

JAFD} Elegivonica Co,
Brooklyn, New Yark

Guardian Electric Miz. Co.
Chicapes, Hlinols

Quan Nichels Cu.
Chicipeo, Hlinois

Radie Switeh Cirp.
Marlinre, New Jersey

Signalite Tag,
Neptune, New Jerscy

Piezn Crysta) Cu,
Carlixle-, Peansylvania

Hrwt Elect, Insir. Works
Pinagrak, Mew Himpshice

Jabhnsen, E, F,, Co,
Waseca, Minncgata

IRC Inr.
Philadelphia, Ponsgylvania

Kurx-Kasch, Inc.
Dayton, QOhiao

Kulka Electric Corp.
Mt Vernon, New York

Littieluse Ine,
Des Plaines, Tinois

Qak Miy, Cn,
Crysatal Lake, I)]tnois

Potler & Brumiicld

Div, of Awmer, Machkine & Faundry

Pringelem, Indiana

Rubheroralt Corp. of Cald. LTD.
Turranéé, Calilorma

Shakeprool
D, of Jllinoie Tonl Works
Elpein, Ilhinos

Sirmd Ingt cuments, [8€,
Soulh Araintrer, Masgachuactta

Stackpale Carban Cn,
&t. Marys, Prasgylvanla

Tintcrman Produtia
Cleveland, Ohin

Waldes Kohinour Inc.
Long Ixland City, New York

Western Rublier Company
Gushen, Indiana

Taorick Mg, Corp.
New Anchelle, New York

Mapen
I, f Seasiona Chock Co.
Marriatown, Mrw Jersey

L

BT004

[LISE]
HAHE)
85316

RATIO

0201

WG

APl Inatruments Ca,
Chesterland, Ohto

Sprague Products
North Adams, Massachusctts

Baourng 1ng,
Riverside, Califoraia

Hapmarlund Co., Inc.
Mars Hill, North Caraling

Stevens, Arnold Ine.
Boston, Massachuseits

Grayhll Ing,
La Grange, Nlinolz

Winchigter Electronics
Div, of Littyn Tndagtpiog
Oakviile, Connceticut

Therm«O«Dine Ine.
Manslield, Ohio

tnternational Rectiliey Corp.
E! Scpunda, Caliiornia

Kurry Mig. Co.
Seatile, Washingion

Deleted

Switchcrafl inc.
Chicapo, Ilinois

Price Elentrie Corp,
Frederick, Maryland

Raanwgll Corp,
New ¥Ynork, New York

Ratrap Mbg, Cu,, Inc.
Wondstock, New Yark

[TT Wire & Cable Div.
Pawtuekiet, Rhode Tslamd

Vara Ine,
Carland, Texaad

Buerdix Corp.
Elogtrie Powey Division
Eatuntawa, New Jeroey

Smiih, Herman H., Inc.
Bronkdyn, New York

Rubbererall Corp, of America

New Haven, Connnglyeut

Burroughs Corp.
Elegtenaig Crmpaonerta Div,
Plainfield, New Jrrsey

Usien Carlide Corp.
Congumor Products Ty,
Xew York, Kew York

Avvg Electromes, Inr.
Grent Keek, Mew York

TRW
Gheailala, Nebraska

Frecimon Metal Products
Stoncham, Massachusciis

Radies Cotp, of America
Elrgtronln Compnnaem p &

Drvicey
Harrson, New Joracy
Deleted

Marca-Gak Ing.
Anaheimy, Calitnrnia

Uni 14fih5
Replaced by b4217

Fluke, Jihe M G, bne
Erattli, WarkinAon

Re-plas ed by OBROF

Mallory Capasitar Co
Tobianapnlie, Indiana

ikt Stabye & M-, o
Kdifinan 11y, Misaun




Square D Co.
Chleage, Tllacia

Mallory Battery Co.
Tarpytown, New York

Johansou Mig, Co,
Boonton, New Jersey

Replaced by 38474

Bale Elactrenics Inc,
Colymbuy, Nabragka

Eleo Cobp.
Willow Grove, Pamsylvania

Gremar Mg, Co., Inc
Wakelield, Masgachvaetis

Incugtrial Davicea, Int,
Edgewater, Now Jarsay

King's Eléctronics
Tugkahog, New York

Himeywell Ing,
Micro Gwitch Div.
Freeport, fiinoly

Miller Electric Co., Inc.
Fawtuckat, Rhode [zland

Sylvania Electiie Pruducts
Semiconductor Products Div,
Wabuin, Missichusetts

Replaced by 48956

Tumg-Sol
Div. of Wapner Electete Corp.
Nowark, Now Jeraey

Alce Electronlcs Productg Inc.
Lawrence, Massachugetts

Leecrafl Mip,, Co,

Loap laland City, New York
Replaced ny 95278
vitramon Ine.

Bridgepurt, Connecticut

Radio Carp, of America
Solid State & Recelving Tube Dlv.
Cineinnati, Ohio

Methode Mig, Corp.
Rotling Meadows, lllinois

Daje Electic Co., Ine.
FrankJin, indiana

Weekesser Co., Int.
Chicago, Ilinoia

San Feroando Electric Mig, Co.
San Fernando, California

Ruatrak Ingtrumant Co,
Manchester, New Hampahleg

Thomson Industries, Inc.
Manbaszet, New York

Master Mobile Mounts
Div. of Whitshall Electronies Corp,
Los Angeles, Cailfornia

Industzial Eltectronie Hiware Corp,
Maw Yark, New York

White, & & Co.
Plastics THy.
New York, New York

Replagoed by ) 1338
Replaced by 49058

Microdot Inc,
Pagadena, Celiforela

Sealectro Corp.

Conhex Div

Mamarenagk, Wew York
Atcurate Rubbeyr & Plastica
Culver Clty, Calilpraln
Reptaced by 12749

Deleted

Plagtic Capacitory, Inc.
Chicago, Llinola,

- Southern Electroniea Corp.

Durbank, Calllorala

Marshall Industries
Capacitor Div.
Monrevia, Galifornia

Ravized August 1, 1968
Using Hd-1 and H4-2
Dated Juna, 1968
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Appendi'x B

List of Abbreviations

ampara
amplifior

altarnating currant
amtarnbly

binary coded dacimal
capacitor

carbon

contimater
centigrade

ceramic

clockwise

common mode rejection ratio _

composition
sounterelockwins
sannactor

cathode ray tuba

cycles par sscond
decibal

digital voltmeter

diract currant }
doubla-pole, doublethrow
double-pole, singla-throw
slactrolytic

axtarngl

fahrenheit

farad

finld affeer transistor
filrry

garmaniym

giga or 10¥

ground

gusrantesd minimum value
gunrd

hanry

hertz

high frequancy
intagrated circuit
intermediata fraquancy
nternal

kilocycle

kil (10%}

fow frequency
magacycle

meg or mega (105}
matal )
matal axide silicon
micro or 105

milli or 10"
millimatar

nena or 10°°
negative

ohm

oscilloscope

parts per million
peak inverse voltage
pesk to peak

pico or 10°12
plastic

plus ar minug
pniitivo

pulzes par second
printed circuit board
quantity

radio frequency
radio frequency interference.
recommended
reference

relative humidity -
ragigtor

root mean squarg
rotary

second

section

serial number

stlicon .
silicon controlled rectifier

singla-pole, doubie-throw
singla-pole, singla-throw
switch

tantalum

temperatura coefficiant
tera or 1032

transformar

transigtor

transigtor voltmetar

ultrg high frequency
vacuum tube voltmaeter
variable

very high frequency

very low fraquency

volt

voltege controlled oscillator
watt

wire wound




APPENDIX C
MAINTENANCE ALLOCATION

Section I. INTRODUCTION

C-1, General

This appendix provides a summary of the mainte-
nance operations covered in the equipment literature
for the JF 332B/AF. It authorizes categories of
maintenance for specific maintepance functions on
repairable items and components and the tools and
equipment required to perform each function. Thig

appendix may be vsed as an aid in planning mainte-

nance operations.
C-2, Maintenance Functions
Maintenance functions will be limited to and defined
as follows:

a. INSPECT, - To determine serviceability of an
item by comparing its physical, mechanical, and

electrical characteristies with established standards, -
b. TEST. To verify serviceability and to detect

incipient electrical or mechanical failure by use of

special equipment such as gages, meters, ete. This

is accomplished with external test eguipment and
does not include operation of the equipment and
operator type tests using internal meters or in-
dicating devices,

¢. SERVICE. To clean, to preserve, to charge, andf

to add fuel, lubrieants, cooling agents, and air.
If it is desired that elements, such as peinting and

lubricating, be defined separately, they may be 30

hated

d. ADJUST. To rectify to the extent necessary to’

bring into proper operating range.

e, ALIGN. To adjust two or more components or
assemblies of an electrical or mechanieal system
80 that their functions are properly synchronized.
This does not include setting the frequency control

knob of radio receivers or transmitters to the de-

sired frequency.

f. CALIBRATE. To determine the corrections to
he made in the readings of instruments or test equip-
ment used in precise measurement. Consists of the
comparison of two instruments, one of which is a
“certified standard of known accuracy, to detect and
adjust any discrepancy in the accuracy of the instru-

ment being compared with the certified standard.
g- INSTALL. To set up for use in an operational .

environment such as an encampment, site, or vehicle.
h. REPLACE. To replace unserviceable items with
serviceable like items.

t. REPAIR. To restore an item to serviceable .

condition through correction of a specific failure
or unserviceable condition. This function includes,

but is not limited to welding, grinding, riveting,
straightening, and replacement of parts other than
the trial and error replacement of running spare
type items such as fuses, lamps, or electron tubes.

i. OVERHAUL. Normally, the highest degree of
maintenance performed by the Army in order to
minimize time work in process is consistent with
quality and economy of operation. It consists of that
maintenance necessary to restore an item to com-
pletely serviceable eondition as prescribed by mainte-
nance standards in technical publications for each
item of equipment. Qverhaul normally does not re-
turn an item to like new, zero mileage, or zero hour
condition.

k. REBUILD, The highest degree of materiel main-
tenance. It consists of restoring equipment as nearly

‘a8 possible to new condition in aceordance with

original manufacturing standards. Rebuild is per-
formed only when required by operational considera-
tions or other paramount factors and then only at
the depot maintenance category. Rebuild reduces
to zero the hours or miles the equipment, or com-
ponent thereof, has been in use.

l. SYMBOLS. The uppercase letter placed in the
appropriate column indicates the lowest level at
which that particular maintenance function is to be
performed. :
C-3. Explanations of Format

a. Column I, GGroup Number. Indentifies compo-
nents, assemblies, sul-assemblies, and mednles with
the next higher assembly.

b. Column 2, Functional Group. Column 2 ligts the
noun names of components, assemblies, subasg-
semblies, and modules on which maintenance is
authorized,

¢. Column 8, Maintenance Functions. Column 3
lists the maintenance category at which performance
of the specific maintenanee function is authorized.
Authorization to perform a function at any eategory
also includes authorization to perform that function
at higher categories:

The codes used represent the various maintenance
categories as follows:
Monufacture's namo

Operator/crew
Organizational maintenance
Directs supgiort maintenance
Greneral support maintenance
Depot maintenance .
d. Column 4, Tools and Equipment. Column 4

specifies, by code, those tools and test equipment

C-1




required to perform the designation funetion. The
numbers appearing in this column refer to specific
tools and test equipment which are identified in

section IIL
¢, Colwmn 5, Remarks. Self-explanatory.

C.4. Explanation of Format of Section III, Tool
and Test Equipment Requirements

The columns in Section III, Tool and Test Equip-
ment Requirements, are as follows:

¢, Tools and Eguipment. The numbers in this
column coincide with the numbers used in the tools
and equipment column of the Maintenance Alloca-
tion Chart. The numbers indieate the applicable
“tpol for the maintenance funetion.

b, Muintenance Category. The codes in this -
column indicate the maintenance category normally
alloeated the facility.

¢. Nomenclature. This columnn lists tools, test, and
maintenance equipment required to perform the
maintenance functions.

d. Federal Stock Number. This column lists the
Federal stock number of the specific tool or tfest
equipment.

Note
The subasgemblies listed in Section II, re-
quiring Depot Repair, are the plug-in boards
that have been put into the “exchange
board program.” Repair of these boards are
to be repaired by the depot/s responsible
for this funetion,




‘SECTION II
MAINTENANCE ALLOCATION CHART
FOR _DC WLTAGE smﬂbnkn, JF =332B/AF

CHART NUMBER 332B/aF
MA,

MAINTENANGE® FUNCT 10NS
clalel #1s Tt i T4

FUNCTIONAL GROUP

TOOL REGD.

= | CAL IBRATE

= |REPLACE

= |REPAIR
= |REBUILE

[
1

-

B

Ol STANDARD DC VOLTAGE

LAPACITOR E/C ASSEMBLY

SAMPLE STRING P/C ASSEMBLY

CAPACITOR SWITCH B/C ASSEMBLY

RANGE CALIERATOR F/C ASSEMBLY

MAIN MOTHER BCARD

TIME DELAY FP/C ASSEMBLY

HIGH VOLTAGE MOTHER BOARD F/C ASSEMBLY

DIFFERENTIAL AMELIFIER P/C ASSEMBLY

CHOPEER AMPLIFLER ASSEMBLY

AUXILIARY POWER SUPFLY P/C ASSPMELY

CURRENT LIMITER B/C ASSEMBLY

SFRIES PASS ELEMENT P/C ASSEMBLY

EREREGULATOR P/C ASSEMBLY

REFERENCE SUPFLY F/C ASSEMBLY

SERIES BASS DRIVER P/C ASSEMBLY
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APPENDIX D
BASIC ISSUE ITEMS LIST

Section [. INTRODUCTION

D-1. Scape ,

This appendix lists items which accompany the
JF 332B/Af, and are required for installation,
operation, or operator’s maintenance.
D-2. General

This Basic Issue Items List is divided into the
following sections:

a, Bosic Issue Items—Section IL A list of items
which accompany the JF 332B/AF and are required
by the operator/erew for installation, operation,
or maintenanece.

b, Muaintenance and Operating Supplies—Section
IIT. Not applicable.

D-3. Explanation of Columns
The following provides ap explanation of columns
in the tabular list of Basie Issue Items, Section II.

a. Source, Maintenance, and Recoverability Codes
{SMR), Column 1.

{1) Source code indicates the selection status
and source for the listed item. Source codes are—

Corder Exphuaﬁgn_
P— Repair parts which are stocked in or supplied from the

GSA/DSA, or Army supply syatem, and aupthorized

for use at indicated maintenanee categories.

P2— Repair parts which are procured and stocked for in-
surance purposes hecause the combat or military
essentiality of the end item dictates that =z
minimum quantity be available in the supply system.

Arsigned to items which are N3A design controlled:
unique repair parts, special tools, test. measuring
and diagnostic equipment, which are stocked and
supplied by the Army COMSEC logistic ayatem, and
which are not subject to the provisions of AR
38041,

Aszigned to items which are NSA designed controlled:
special tools, test, measuring and diagnostic equip-
ment for COMBEC support, which are accountable
under the provisions of AR 380-i1, and which are
stoeked and supplied by the Army COMBEC logistic
system.

Repair parts whieh are not procured or stoeked, but
are to be manufactured in indicated maintenance
levels.

Assemblies which are not procured or stocked as such,
but are made up or two or more units, Such compo-
nent units carry individual stock numbers and de-
seriptions, are procured and stocked separately, and
can bhe assembled to form the required assembly
at indicated maintenance categories,

Partz and assemblies which are not procured or stocked
and the mortality of which normally is below that
of the applicable end item or component, The fail-
ure of such part or assembly should result in retire-
ment of the end item frorm the supply syatem,

Code Erplenation

Xl— Repair parts which are not procured or stocked. The
requirement for sueh items will be filled by nse
of the next higher assembly or component,

Repair parts which are not stoeked. The indicated
maintenance category requiring such repair parts
will attempt to obtain same through ecannibaliza-
tion, requirements will be reguisitioned with
accompanying justification through normal supply
chapnels,

Repair parts
Where such

authorized for local proeurcment.
repair  parts  are’ not  obtainable
from local procurement, requirements will he
requisitioned  through normal supply channels
accompanied by a supporting statement of non-
availahility from local procurement.

Major assemblies that are procured with PEMA funds
for initial izsue only as exchange assemblies at DSU
and GSU level. These assemblies witl not he stocked
above DB and GS level or returned to depot supply
level, ‘

(2) Maintenance code indicates the lowest cate-
gory of maintenance authorized to install the listed
item. The maintenanee level codes are—

Explanatton
Operator/erew
e e e e e Drganizational maintenance

(3) Recoverability code indicates whether un-
serviceable items should be returned for recovery or
salvage. [tems not coded are expendable. Recover-

ability codes are—
Crnle Eirplumestiem

R— Repair parts and assemblies that are ceonomically re-
parable at DSU and GSU activities and are nermally
furnished by supply on an exchange bagis,

85— Repair parts and assemblies which are ecopomieally
repairable at D31 and GSU activities and which nor-
mally are furnished by supply on  an  ex-
change basis. When items are determined by 3 G3U
to be uneeonomically repairable, they will be evaguat-
ed to a depot for evaluation and analysis before final
dizposition.

High dellar value recoverable repair parts which are
sizhject to special handling and are issued on an ex-
change basis. Such repair parts normally are repaired
or overhanled at depot maintenance aetivities.

Repair parts specifically selected for salvage by recla-
mation units because of precious metal content, erit-
ical materials, or high dollar value reusable casings
or castings.

b. Federal Stock Number, Colymn 2. This column
indicates the Federal stoek number assigned to the
item and will be used for requisitioning purposes.

¢. Deseription, Column 3. This column indicates
the Federal item name and any additional deserip-
tion of the item required. A part number of other

D-1




reference number is followed by the applicable five-
digit Federal supply code for manufacturers in paren-
theses,

d. Unit of Measure (U/M). Column 4. A 2character -

alphabetic abbreviation indicating the amount or
quantity of the item upon which the allowances are
based; e.g., ft, ea, pr, ete.

e. Quantity Incorporated in Unit, Column 5. This

column indicates the guantity of the item used in
the JF 332B/AF. A “V” appearing in this eolumn
in lieu of a quantity indicates that a definite quantity

" cannot be indicated (e.g., shims, gpacers, ete.).

F Quantity Furnished With Equipment, Column 8.
This column indicates the guantity of an item fur-
nighed with the equipment.

g. Hiustration, Column 7. Not applicable.

SECTION 11
BASIC ISSUE ITEMS

18 )

Federal Depriplion
atock

number

Refcrenae Number & Mir. Code

7
Tustration

Uzable on Code

1702.187344,

Board, Extender: FSC 89536 MFG Part No.
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