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LIMITED WARRANTY

Tha JOHN FLUKE MFG, CQ., INGC,, warrants each instrument it manufactures to be free from defects in material and workmanship undar
normal use and service for the period of one year from date of purchase. This warranty extends only 1o the ariginal purchaser. This
warranty shall not apply to fuses, disposable batteries (rechargeabls type balteries are warranted for 80 days), or any product or parts
which have baen subjact to misusa, neglect, accident or abnormal conditions of operations.

in the event of failure of a product coverad by this warranty, John Fluke Mfg. Co., Inc., will repair and calibrate an instrument returned to
an authorlzed Service Facility within one year of the original purchase; provided the warrantor's examination discloses to its satisfaction
that the product was defective. The warrantor may, at its option, replace the product In lieu of repair. With repard to any instrument
returned within one year of the original purchase, said repairs or replacement will be made without charge, 1f the fault has been ¢causad by
misuse, neglect, ascident or abnormal conditions of operations, rapairs will be bllled at a nominal cost. In such case, an estimate will be
submitted before work is started, if requested.

ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS SHALL BE LIMITED TO A FERIOD OF
TWELVE MONTHS FROM THE DATE OF PURCHASE. THE FOREGOING WARRANTY IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TC ANY IMPLIED
WARRANTY OF MERCHANTABILITY, FITNESS QR ADEQUAGY FOR ANY PARTICULAR PURPOSE OR
USE. JOHN FLUKE MFG. CO., INC, SHALL NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, WHETHER 1N CONTRACT, TORT OR OTHERWISE.

NOTE: Some states do notallow limitations on how long an implied warranty lasts, or the exclusion or limitation
of ingidantal or consequential damages, 5o the above limitations or exclusion may not apply to you. This
warranty gives you specific tegal rights, and you may also have other rights which vary from state to state.

if any fault develops, the following steps should be taken:

1. Notify the John Fluke Mfg, Co., Ing, or nearest Service facility, giving full details of the difficulty, and include the Model numbaer,
type number, and serial number. On receipt of this information, service data or shipping instructions will be forwarded to you.

2. On receipt of the éhipﬁihg instructions, forward the instrument, transportation prepaid. Repairs will be mada at the Service
Facility and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of John Fluke Mfg. Co., Inc., instruments should be made via United Parcet Service or “BestWay"” prepaid. The instrument
should be shipped in the original packing cartom: or if itis not avallable, use any suitable container that is rigid and of adequata size. If 2
substitute contalnar is used, the Instrument should be wrapped in paper and surrounded with at Jeast four inches of excelsior or similar
shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be tharoughly inspected immediately upon original delivery to purchaser. All material in the container should be
chacked against the enclosed packing list. The manufacturer will not be responsible for shortages against the packing sheet unless
notified immediately. If the instrument iz damaged in any way, a claim should be filad with the carrierimmediately. (To obtain a quotation
to repair shipment damage, contact the nearest Fluke Technical Center.) Final claim and negotiations with the cartier must be completed
by the customer,

The John Fluke Mig. Co., Inc. will be happy to answer all application or use questions, which will enhance your use of this instrument.
Ploase address your reguests of correspondence to: JOHN FLUKE MFG. CO., INC., P.O. Box 43210, MOUNTLAKE TERRACE,
WASHINGTON 980453, Atten: Sales Dept. For European CGustomers: FLUKE (Nederland) B.V., Zevenheuvelenweg 53, Tilburg, The
Netherlands,

" For Europaan customers, Air Freight prepaid,
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Section 1

Introduction & Specifications

1-1. INTRODUCTION

1-2. The Model 332B DC Voltage Standard provides dc
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 inline decade switches.
Separate terminals are provided for sensing the output volt-
age directly at the load, thereby eliminating errors due to
voltage drop in connecting wires between the instrument
and foad.

1-3.  Protection againsi possible equipment failures or
operator errors, which might damage expensive instru-
ments, are incorporated. The VOLTAGE TRIP and VER-
NIER controls provide a means of limiting the output volt-

age within the selected range. Should the output voltage
exceed a preset limit, the QUTPUT terminals are de-ener-
gized. A current limiting circuit limits the available current
to a 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 outside cover. When propetly connected, the
guard bypasses any circulating ground currents which may
cause error.

1-5. Most of the instrument circuitry is mounted on
modular plug-in cards. An extender card is provided asan
accessory to aid in the maintenance and adjustment of the
instrument,
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1-6. SPECIFICATIONS

QUTPUT VOLTAGI: Ote 1111.1¢H10 VDC,

VOLTAGE RANGES:
as follows:
0to 11.115110 (1 uv steps)
0to 11111110 (10 uv steps)
0to 1111.1110 (100 uv steps)

13, 100, and 1000V ranges with outputs

RESOLUTION: 0.1 ppm of range (1 uv maximumy),

ACCURACY OF QUTPUT: (For 90 days)
10V range - +(0.002% of setting + 10 uv)
100V range - £{0.002% of setting + 0.00002% of range)
1000V range - +{8.002% of setting + 0.00002% of range)

NOTE: The above accuracies are absolute, relative to NBS stand-

ards and include effccts of stability, line regulation, load regulation,
ang caligmtiun uncertainties under standard reference conditions of
23°C+17°C and up to 70% relative humidity.

TEMPERATURE COEFFICIENT OF OUTPUT: Less than
{0, 00027, of setting + 1 uv} per °C from 0°C to +50°C,

STARBILITY OF OUTPUT: (At standard reference conditions
described under ACCURACY OF QUTPUT).

10V range
+(0.001% of setting + 10 uv) per month
+{0.002% of setting + 20 uv) per year

100V and 1000V ranges
(0. 001% of setting + 20 uv) per month
+{0. 002% of setting + 40 uv) per year

QUTPUT CURRENT: 0 to 50 milliamperes at any output
voltage,

OVERCURRENT PROTECTION: Automatically limits output
current at any preset level between 1 ma and 80 ma via con~
tinuously variable front panel control. Panel lamp illuminates
during limiting. Normal operation restored upon removal of
overload,

OVERVOLTAGE PROTECTION: Automatically disables output
voltage if level exceeds setting of front panel control. Continu-
ously variable from 10% to 110% of each range. Manual reset.

DESIGN: All solid-state throughout (no vacuum tubes).

RIPPLE AND NOISE (to 30 kHz)
10V range - iess than 20 uv RMS
100V range - less than 30 uv RMS
1000V range - less than 40 uv RMS

QUTPUT RESISTANCE: Less than 0, 0005 ohms or (0. 0001Eg)
ohms (whichever is greater) at DC,

SETTLING TIME: Typically, within 10 ppm of final ocutput, less
than 20 seconds after a range change.

LINE REGULATION: 0.0002% of setting or 10 uv for a 10%
line voltage change from nominal.

LOAD REGULATION: 0.0002% of setting or 10 uv for full
lpad change,

COMMON MODE REJECTION: Better than 140 db from DC
to 400 Hz, up to TCOV RMS or 1000 VDC. {Qutput voltage
changes less than 10~7 of the applied common mode voltage.)

ISOLATION: Either output terminal may be floated up to 1000
VDC from chassis ground,

TERMINAL CONFIGURATION: Voltage output - 2 terminals
Remote sense - 2 terminals
Guard -1 terminal
Chassis -1 terminal

REMOTE SENSE: Separate terminals are provided for sensing the
output veltage directly at the load, reducing errors due to voltage
drop in connecting wires between the instrument and load.

METER (switch selectable): 0 - 1200 VDC
0 - 80 ma

OPERATING TEMPERATURE RANGE: 0°C to 50°C (see
ACCURACY OF OUTPUT and TEMPERATURE COEFFICIENT
OF OUTPUT).

STORAGE TEMPERATURE RANGE: -40°C to +85°C.
RELATIVE HUMIDITY: 0 to 70%.

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

VIBRATION: Meets all test requirements of Mil-T-3454,
rigidiy mounted or rack- mounted with slides.

ALTITUDE: 10,000 ft. operating; 50,000 ft. non-operating.
FUNGUS NUTRIENTS: None.

MERCURIC COMPONENTS: None.

FUSES: One power line fuse, one high voltage fuse.

INPUT POWER: 115/230 VAC $10%, 50 - 60 Hz, single phase.
Approximately 130 VA fully loaded.

SIZE: 7" high x 19" wide x 18" behind panel.
WEIGHT: 60 lbs,

MOUNTING: Standard EIA relay rack {tapped for attachment
of slides); resilient feet provided for bench use.




static awareness

A Message From

John Fluke Mig. Co., Inc.

‘ Some semiconductors and custom IC's can be
I/ damaged by electrostatic discharge during
\ handling. This notice explains how you can
minimize the chances of dastroying such devices
by: o .
I \ 1. Knowing that there is a problem,
2. Learning the guidelines for handling them.
3. Using the procedures, and packaging and
bench techniques that are recommended.

The Static Sensitive (8.8.) devices are identified in the Fluke technical manual parts list withthe symbol

The following practices should be followed to minimize damage to S.8. devices.’

DISCHARGE PERSONAL STATIC
BEFORE HANDLING DEVICES

MINIMIZE HANDLING

KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE. . HANDLE 5.5. DEVICES BY THE BODY
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5. USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT 8. HANDLE 5.5. DEVICES ONLY AT A
STATIC-FREE WORK STATION

8. ONLY ANTI-STATIC TYPE SQOLDER-
SUCKERS SHOULD BE USED.

10. ONLY GROUNDED TIP S3OLDERING
IRONS SHOULD BE USED.

6. DO NOT SLIDE 3.8. DEVICES OVER
ANY SURFACE

Anti-static bags, for storing 8.8. devices or pchs
with these devices on them, can be ordered from the
John Fluke Mfg. Co., Inc.. See section 5inany Fluke
technical manual for ordering instructions. Lise the
following part numbers when ordering these special
bags.

Jahn Fluke
FPart No.
453522 6" x 8"

) 453530 8" x 12"

7. AVOID PLASTIC, VINYL AND STYRAFOAM 498548 16" x 24
IN WORK AREA 454025 12" x 157

Bag Size




Section 2

Operating Instructions

2-1,  INTRODUCTION

2-2, This section of the manual contains information
essenitial to the correct operation and performance of the
Model 332B DC Voltage Standard. It is recommended
that the contents of this section be thoroughly read and
understood before attempting to operate the instrument.
Should any difficulties be encountered during the operation
of your instrument, please feel free to contact the nearest
John Fluke Sales Representative or the John Fluke Mfp.

Co., Inc., Box 43210, Mountlake Terrace, WA 98043."

A complete list of Sales Representatives is logated in Sec-
tion 7. ‘

2-3. CLAIM FOR DAMAGE IN SHIPMENT

24, The Instrument should be thoroughly inspected
immediately upon receipt. All material in the container
should be checked apainst the enclosed packing list, ‘The
manufacturer will not be responsible for shortages against
the packing sheet unless notified immediately, I the
instrument fails to operate properly, or is damaged in any
way, a claim should be filed with the carrier. A full
teport of the damage should be obtained by the claim
agent, and this report should be forwarded to the John
Fluke representative. Upon receipt of this report you
will be advised of the dispostion of the equipment for
Tepair or replacement. Include the model number, type
numbet, and serjal number when referring to ‘this instru-
ment for any reason. ' '

2-6.  SHIPPING INSTRUCTIONS

2:6. All John Fluke Mfg. Co., Inc. instruments should
be shipped prepaid in the original packing carton. Upon
request, a new carton can be obtained from the John Fluke
Mfz. Co., Inc. Flease include the instrument model number
when requesting a new container.

2-7. INPUT POWER

2-8. The power transformer has dual primary windings.
Normally, these primary windings are connected in paraflel
for 115 valt operation. Upon request, the primary wind-
ings are connected in series at the factory for 230 volt oper-
ation. Should it become desirable to convert the instru-
ment from one type of power line operation to the other,
refer to paragraph 4-18 in Section 4. ‘

29. RACK MOUNTING PROCEDURES

2-10.  The Model 332B is supplied with rubber nonskid
feet. A rack-slide kit (FLUKE MEE-8088) is available for
installation of the instrument in a standard 19-inch rack. In
order to rack mount the instrument refer to fipure 2-1 and
perform the following steps:

a. . ' Attach the cha'ssis section (A) to the side panels
. With the screws (B) provided in the kit.

Instal] the cabinet sections (D) and center scctions
{C) into equipment rack. The extension angle




Figure 2-1. CHASSIS SLIDE INSTALLATION

brackets, which are part of section (D), are mount-
ed at the rear of the cabinet,

Slide the center sections (C) toward the front of
the cabinet until they lock in place.

Depress the spring locks on the chassis sections (A)
and insert the instrument between the extended
center sections (C) on the cabinet.

Slide the instrument completely into the equipment
rack and secure it in place with fasteners through
the front panel.

211. CONTROLS, TERMINALS AND
INDICATORS

2-12.  The name and function of the front and rear panel
controls, terminals, and indicators are illusirated and de-
scribed in Figure 2-2. The numbers at the tails of the arrow

callouts correspond to the reference numbers in the chart.

2-13. INITIAL OPERATION

2-14. General

2-15.  Before operating the instrument, some prelim-

2-2

inary settings and connections should be considered.
The use of these settings and connections depends upon
the degree of equipment safety and accuracy required.
The following paragraphs discuss the merits and procedures
for each of the settings and connections.

2-16. Voltage Trip Setting

2-17. The VOLTAGE TRIP switch and VERNIER con-
trol provide protection to external equipment by limiting
the maximum allowable output voltage to the external
load. 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 degree of limiting is required within the
ranges of the instrument, set the VOLTAGE TRIP switch
to 1000 and the VERNIER fully clockwise. Should some
degree of limiting be desirable, proceed as follows:

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

RANGE
VOLTAGE TRIP

As desired

To the lowest range that
overlaps the desired trip
voltage

b




NAME

FUNCTION

POWER switch

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

METER Switch

Selects meter indication of either cutput voltage or output current.

Meter

Indicates either output voltage or cutput 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

0 to 60 milliamperes.

VOI.TAGE RANGE
Switch

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

Figure 2.2 CONTROLS, TERMINALS, AND INDICATORS (Sheet 1 of 2)




NAME

.. S e

 FUNCTION

o SN e e

; .
VOLTAGE TRIP Switch
aged VERNIER Control

LY
o

. ‘ oo

The VOLTAGE TRIP switch provides a means of limi®ng the output
voltage in three ranges (10, 100, and 1000 volts) indepé‘hdent of the
VOLTAGE RANGE switch. The VERMIER control viries the amount
of fimiting within the ranges of the VOLTAGE TRIP slvitch. When an
over-voltage condition exists, the red indicator lamp ndr the VOLTAGE
TRIP switch illuminates and the red lamp near the PO%IER switch is

extinguished, -

IRRENT LIMIT control

N LA = .
‘ T R

-

Pravides a means of setting a limit on the magnitude ot the ouﬂ?_ut
1 cue v pithin 3 sddae Te Do b® Milbamg o és.: An o c‘:l:l‘;‘lfetnt

édndifc_ion is signified when the indicator lamp, near the CURRENT
LIMIT gontret, illuminatas, '

QUTPUT Terminals

Provides a convenient means of connecting the load to the output
gircuit,

_“
SENSE Terminals

g

-

- -

Allows the regulating circuitry to be connected to the QUTPUT

i ~tetminals (7) or directly to the foad for optimum regulation.

J

GU’I'F(D' Terminal

When grgperly connected, provides a means of #iminating circulating
grdund _g!grrents through the lpad.

Power 1 ground.

Readout Dials

Select 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 0 with a 1 carry-over to the

digit to the immediate left. For example: 10. X X X X X X represents
11.111110 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 satting the meter mechanical zero. Adjustment
should be made after the instrument has been completely de-energized
for at least 3 minutes.

-Fusa, line

A 3 ampere slow-blow fuse for 115 volt power lina u;ieration. Use a
1% ampere slow-blow fuse for instruments converted to 230 valt
power line aperation.

Fuse, high voltage

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

Figure 2-2.  CONTROLS,

TERMINALS, AND INDICATORS (Sheet 2 of 2}




VERNIER Fully cw
CURRENT LIMIT Ag desired

METER ' Voltage .
Readaut Dials Desired trip voltage

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 set to the value indicated on the readout dials
and the instrumnent is tripped to the STDBY mode.

To reset the instrument, set the readout dials to a

value less than the trip voltage and place the POWER
switch in the STDBY/RESET position, then to QPR

2-18. Current Limit Setting

2-19.  The CURRENT LIMIT control provides a means
of limiting the amount of output cwrrent. 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 lmiting
be desirable, proceed as follows:

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

RANGE As desired
VOLTAGE TRIP and

VEBNIER As desired
VOLTAGE CURRENT LIMIT Fully clockwize
METER Current
Readout Dials 1 volt

Place a short across the OUTPUTH 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.

2-20, Sense Connections

2-21.  When a load is connected, there may be an  appre-

ciable voltage drop between the instrument and the load .

3328

depcnding on the length and gauge of the connecting leads.
The nomograph of F1gure 2-3 can be used to determine the
appmx;mate vultage across the connecting wire leads

2-22. . Using the nomograph of Figure. 2-3, lay a straight
edge from the vaiue 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 conmnecting
wires, expressed in millivolis per foot, is obtained from
scale 3. To determine the total voltage across the con-
necting wires, muitiply the total length in feet by the
value obtained 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 conneeting wires develop
a total voltage of 19.2 millivolts (2 x 3ft x 3.2 mv/ft=
19.2 mv), which is several times the published load regu-
lation at 1000 volts output. To compensate for this, the in-
strumnent is equipped with remote sensing, which maintaing
regulation at the load. Consequently, the voltage across the
commecting wires will have no effect. Determine if the wire
leads used to connect the instrument to the load, will cause
a voltage drop in excess of the load regulation specifica-
tions. If this voltage drop is excessive, remote sensing
should be used. To prepare the ingtrument for remote sen-
sing, proceed as follows:

With the POWBER switch set to OFF, or to STDBY/
RESET, remove the fromt-panel shorting links be-
tween the SENSE and OUTPUT terminals.

Using a twisted pair of insulated wires, connect the
+SENSE terminal to the positive side of the Joad, 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
cormections will result in loss of regulation and
possible damage to the instrument.

2-23. Guard Connection

2-24. When the instrument is connected to another
instrument (both instruments grounded through their re-

spective power cords), a petennal difference may exist
between the pewer line grounds of the two instruments.
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This potential difference can cause circulating 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 2-4 illustrates the correct GUARD
terminal connection and the re-routed circulating ground
current path.

2.25. OPERATION

2-26.  Operate the instrument in accordance with the
following procedure:

Set the METER switch to VOLTAGE.

Set 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.
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Figure 2-4. GUARD CONNECTION

Connect the SENSE terminals to the OUTPUT
terminals with the shorting links provided.

Set the CURRENT LIMIT control fully clockwise
(60) or to a predetermined value, using the procedure
of paragraph 2-20.

Set 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 2-18,

Set the readout dials 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 2-25. The SENSE terminals may remain
connected to the OUTPUT terminals. Should re-
mote sensing be desired, connect the SENSE termi-
nals to the load in accordance with paragraph 2-22.

Connect the load to the QUTPUT terminals.
Set the POWER switch to the OPR position.

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




Section 3

Theory of Operation

3-1, INTRODUCTION

3-2. This section describes the theory of operation of
the Model 332B. In conjunction with the text, refer to
the funetional schematic diagrams located in the rear of
the manual. Before attempting to trouble shoot the
unit in detail, one should be thoroughly familiar with ¢ir-
cuit operation.

33, FUNCTIONAL DESCRIPTION

34. This voltage standard is a series regulated power
supply basically consisting of the voltage control eircuitry,
preregulation circuitry, and protection circuitry. The volt-
age control circuits are the main repulation circuits and re-
spond to load, RANGE, and readout dial changes. Figure
3-1 illustrates a simplified schematic diagram of the voltage
control eirevitry. 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 equat to the ratio of the sample string
resistance (RRBADOUT) to the range resistance (RRANGE)
times the reference (EREFERENCE), as fllustrated in Fig-
ure 3-1. The constant refercnce voltage (EREFERENCE),
in combination with the appropriate scries resistance
(RRANGE), provides a constant current to the sample
string. Due to the constant current, the outpnt is propor-
tiona} to the resistance of the sample string (“"READOUT).
Sinec the tendency of the operational amplifier is to main-
tain 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 correspondingly. Each change in the
RANGE switch sefting canses the comgtant 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-1500), at the back
of the manual. In this diagram, the chopper amplifier,
differential amplifier, and series pass driver constitute the
crror amplifier 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 hish voltage trang-
former cireunit. In this instrument, a unijunction oscillator
circuit monitors the voltage across the series pass element
and provides a voltage level informution to a pre-regulation
cireuit. 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 hiph voltage transformer is controlled to
provide only that amount necessary for the load require-
ments. This in turn increages the overall efficiency of the
instrument. This also accounts for symbolizing the unregu-
lated dc voltage, in Figure 3-1, as a variable dc voltage.

3-6. Circuitry, for protection of personnel as well as ex-
ternal equipment, is provided. The instrument containg an
interlock system to de-energize the high voltage ecircuits
within the instrument when the covers are removed. A
limit may be set for the output voltage and/or current.
Whenever the output voltage or current tries to exceed the
set Hmits, the instrument output is de-energized. Therefore,
sengitive external equipment can be protected from exces-
give voltage and current,
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Figure 3-1. VOLTAGE CONTROL CIRCUITRY

3-7. CIRCUIT DESCRIPTIONS

3-8. Voltage Control Circuitry

3.9, REFERENCE SUPPLY. The master reference
voltage for the ingtrument is produced in the A5Al Refer-
ence Supply (332B-1083). This assembly consists of

a +15V dc reference supply, an oven temperature regulator
for the reference supply, and divider networks for compen-
sation of offset voltages when the output is set to zero.

3.10.  The Reference supply is composed of differential
amplifier A2 and zener reference amplifier A3. The refer-
ence amplifier is enclosed in an oven which maintaing a
constant temperature for environmental stability. Selection
of the values of R7A and R7B scales the cutput of the
Reference Supply to +15V de. Variable resistor R9 allows
adjustment of the resulting V gpp output. Temperature
coefficient of the base/emitter voltage for A3 is accurately
matched to the zener element through selection of R13.
The resulting stable reference at the collector of A3 is
applied to the non-nverting input of A2. The other input
to A2 receives ant equivalent voltage from the divider com-
posed of R14 and R15. Any change in V gpp is sensed at
the base of A3 and the resulting amplified change applied
to the mon-inverting input of A2, This change then alters
the conduction of A2 such that V gpp is maintained at
15V de.
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3.11. Constant operating temperature for the reference
amplifier A3 is provided by the Oven Temperature Regula-
tor Q1 and Al. The series-pass regulator compased of Q1
and Al ecstablishes a constant voltage across the heater
element of A3. Any variation in heater voltage is sensed by
Al and amplified. The resulting output of Al then alters
the conduction of Q1 to eliminate the voltage variation
across the heater element. The heater element consists of 2
serniconductor material which has moderate conductivity
at temperatures below a specific stabilization point and a
marked decrease in conductivity as the tomperature ap-
proaches the stabilization point. Application of 1 constant
voltage to the heater provides a fast warm-up and a much
more stable operating temperature.

3-12.  The divider network composed of R1 through R6
provide a bias voltage to one input of the ASA4 Chopper
Amplifier. Potentiometers R2, R4, and R6 are adjusted
to compensate for offsets in the 10V, 100V, and 1000V
ranges when the output is set to zero.

3.13. RANCE RESISTORS. The A4 Range Cal (332B-
1052) provides three scparate adjustable range resistors.
These resistors together with the A2 Sample String form a
resistive divider which determines the output voltage of the
ipstrumment.




3-14.  SAMPLE STRING. The A2 Sample String (332B-
1051) together with the selected range resistor in the A4
Range Cal forms a resistive divider, the ratio of which is
controlled by the front panel decade dials. The output
voltage of the sample string is proportional te the refer-
ence voltage multiplied by the ratio of the sample string
resistance to the A4 range resistance,

3-15. CHOPPER AMPLIFIER. The A5A4 Chopper
Amplifier (332B-1058) compares low frequency and de
control signals from the A2 Sample String output to the
+SENSE terminal voltage and amplifies any difference. The
circuitry consists of an input filter, a MOSFET chopper,
an opérational amplifier, 2 synchronous demodulator, an
output fitter, and a multivibrator,

3.16. Low frequency and dc control sighals at terminal
6 are passed through the input filter C2, R1, C3 to reject
frequencics above 30 Hz. The MOSFET chopper Q1 modu-
lates the signal appearing at the junction of C4 and
output signal at Q2 is then amplified by the operational
amplifier IC1, which has a pain of approximately 420.
The paraphase amplifier Q3 amplifies the output 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 junetion of C17
and R24 is filtered by R24, R26 and C18, leaving only the
amplified de and low frequency sighals. The emitter
signal of Q32 is applied through C14, R21, C15, R25, R23,
and C22 to €18, where it is used to cancel any chopper
ripple at 270 Hz.

3-17.  The 270Hz multivibrator is formed by Q6, Q7 and
associated tirming networks, in addition to a driver Q5. Var-
iable resistor R43 adjusts the lcvel of the sipnal applied to
the driver Q5, and subsequently the output signalapplied
to the gate of Q1. The collector signal of Q35 is applied to
Q1 across C5 to compensate for spikes coupled through
(1. Variable resistor R34 provides adjustment of the com-
pensation signal. An output signal at the collector of 7 is
applied to the base of Q4, which synchronously demodu-
lates the Chopper Amplifier output.

3-18. DIFFERENTIAL AMPLIFIER. Error signals in
the form of ac changes are applied to the ASA3 Differ-
ential Amplifier (332B-1057). These signals are coupled
through C1 to the pate of Field Effect Transistor (FET)
Q2. Error signals appearing as dc changes are applied to
the chopper amplifier at the bage of Q6. Using a separate
path for ae changes allows rapid regulation of the output
voltage for rapid changes in load requirements. The
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Differential Amplifier P/C Agsembly provides an output
that is proportional to the amplified de error signal from
the Chopper Amplifier P/C Assembly,

3-19.  Use of a Field Effect Transistor for Q2 provides
high input impedanec 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 ¢onfipuration of Q4-05 and Q6-Q7 pro-
vides high input jmpedance and minimizes temperature
effects, The output signal from the collector of Q9 is
applied to the bage of the common collector amplifier Q11.
Transistor Q11 provides mpedance matching between the
high output impedance of Q9 and the low input impedance
of the series pass driver circuit.

320. SERIES PASS. The A7Al Series Pass (3328
1061) contains the series-pass transistors which control
the output voltage. It also contains a voltage con-
trolled oscitlator (VCO) and control amplifiers which are
part of the preregulator, a power supply, and an auto-
matic “crowbar” driver.

3-21, 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 posi-
tive voltage. 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 R1 through R3 and
zenet CR6 produces a clipped, full-wave rectified 16V syn-
chronizing signal for the VCO,

3-22.  Outputvoltage of the instrument is established and
maintained by the series-pass transistors, Q1 through Qb.
The transistors Q1 through Q7 are normally saturated and
08 is absorbing the total voltage required to maintain the
output of the instrument. However, when the output level
or load current is changed and the voliage across Q8 exceeds
150V, Q1 through Q7 absorb the additional voltage. The
pretepulator circuitry then reduces the output of the A7
H.V. Mother Board until the voltage across (8 is less than
150V. When this condition is reached, Q1 through Q7
again saturate and Q& absorbs the total regulation voltage.

3.23.  The automatic “erowbar™ consisting of (310 moni-
tors 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
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the vollage actoss the series-pass transistors,

3-24.  Unijunction transistor Q9 and €3, L3, R37, CR13,
k33, and CR19 form a VCO which furnishes turn off pulses
to the preregufator circuitry. This VCO is synchronized to
the ac line zero crossing through amplifiers Q11 and Q12.

325, A clipped 16V pulse is rectified by CR32 and C5
to provide operating voltage for the base of the VCO, Q9.
This voltage is clamped to zero during the ac line zera inter-
val by amplificrs Q11 and Q12. The divider composed of
R36 and R42 provides a sample of the clipped 16V pulse at
the base of Q12. 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 resulting positive spike
momentarily turns on Q1. Conduction of Q11 clamps the
output of rectifier CR32, €5 to zero, thus synchronizing
the output of QP to the ac line zero crossing. The cutput
pulses from Q9 are dependent upon the voltage charge on
C3. The voltage is sensed across Q8 through the divider
consisting of 1.3, R37, R35, CR18, and CR15. If this volt-
age increases. QF will produce a preregulator turn off pulse
carlier in the ac line cycle, thus reducing the ac power
availablc to the A7 H.V. Mother Board. Conversely, should
the voltage across Q8 decrease, the ac power to the AT
H.V. Mother Boatrd is increased.

3.26. POWER SUPPLIES. Operating voltages for the
temperature regulating circuit, zener reference circuit,
chopper amplifier, and differential amplifier are provided by
the ASAS Auxiliary Power Supply P/C Assembly (332B-
1059). The auxiliary 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 out-
put of the 25 volt supply is then used as the reference for
regulation of the —15 volt supply.

3.27.  In the 23 volt supply, CR1 through CR4. C2, R4,
and €3 provide unregulated dc voltage to the regulation
circoitry consisting of Q2 through Q6. Transistors Q5 and
06 constitute a diffcrential amptlifier. The base of Q6 is
held at a constant voltage by zener diode CR6. The base of
(5 is connected to a voltage divider, consisting of R&, R9,
and RI10, referenced to the output of the supply. Vari-
ations in the +25 volt output of the supply are sensed at the
base of Q5. Any difference between the base voltages of Q5
and Q6 is amplified by the differentia) pair and applied from
the cotlector of Q3 to the base of series pass driver Q3. The
amplified error signal controls the conduction of Q3, which
in turn controls the series pass element Q4. Transistor Q2
is a constant current source to supply base drive to Q3.

328, In the —15 volt supply, CR7 through CR10, R14,
and C8 provide the unregulated de voltage to the repulating
circuit consisting of series pass ¢lement Q7 and differential
pair Q8 and Q9. The base of Q9 is connected to a voltage
divider referenced 1o the +25 volt supply output. The base
of Q% is connected to the positive side of the -15 volt
supply. Variations in the output voltage are sensed at the
base of Q9. Any difference between the base voltages of
08 and Q9 is amplified by the differential pair and applied
from the collector of Q8 1o the base of series pass element
Q7. The amplificd crror signal controls the conduction of
(7 and consequently the magnitude of the output voltage.
The positive side of the -15 volt supply is connacted to the
negative side of the +25 volt supply through pins 11 and
12. The + sense line is connected to thisjunction and is the
cotmmon for the auxiliary powet supply.

329, The £35 volt operating voltages for the series pass
driver circuitry on the ASA2 Series Pass Driver P/C is pro-
vided by a power supply located on the ASA6 Current
Lirniter B/C Assembly (332B-1060). In the diode bridge

configutation of CR1 through CR4, diodes CR1 and CR2,
R1 and C1 provide a positive unregulated de voltage.
Diodes CR3 and CR4, R4, and C4 provide negative un-
regulated de voltage. The positive unregulated de voltage is
applied to the regulating circuit of Q1 and CRS and through
a voltage divider to the RANGE switch, for application to
the appropriatc decimal lamp. The 36 volt reference volt-
age, established by CR5, provides the input signal for the
emitter follower configuration of (1. This emitter follower
configuration provides the necessary low output impedance
and power gain of the power supply. The —35 volt supply
functions in the same manner as the +35 volt supply.

3-30. Pre-Regulation Circuitry

3.31.  OSCILLATOR. A unijjunction oscillator, consist-
ing of Q9 and associated circuitry, is located on the A7Al
Serics Pass Element P/C Assembly (332B-1060). Ap-
plicd to base two of Q9 is a 6.8v clipped, full-wave rectified,
60 Hz sine wave. The potential at the emitter of Q9
depends upon the charge of C4 and C5. The charge of
C5 depends upon the voltage across the main series pass
element, Q8. At the trailing edge of each pulse at the base
two of Q9, the osciltator provides a series of positive
pulses until the leading edge of the next +6.8 volt pulse
occurs. With an increased charge across C4 and C5, the
initial output pulse of the oscillator will occur earlier in
each half cycle. The initial pulse from the osciliator
during each half cycle will switch the preregulator off to
control the amount of line power supplied to the high




voltage transformer. If the series pass element voltage of
Q8 increases, the pre-regulator is switched off earlier in
each half cyele. This in turn reduces the series pass
element voltage of Q8 to its equilibrium value.

332,  The +6.8 volt operating voltage for the oscillator
circuit is taken from the +150 volt supply for the series
pass clement. A portion of the +150 volt supply is applied
to the voltape divider consisting of R1 through R3. The
divided-down voltage is regulated by zener diode CR6 to
approximately +6.8 volts.

333,  PREREGULATOR. The A7A2 Preregulator (332B-
1082) controls the ac power supplied to the instrument
by passing only enough power to the A7 H. V. Mother
Board to meet the output load requirement. It consists
of a £V supply, a relay power supply, prerepulator control
drivers, a prerepulator bridge, and a current limiter,

3-34. £V and +10V dc operating voltages are produced
for the A7A2 Preregulator by the rectifier CR1 through
CR4 and associated components. A 10V ac input is applied
to CR1 through CR4. The dc output at the junction of
CR2 and CR#4 is filtered by C3 to provide a —V operating
voltage. The dc voltage at the junction of CR3 and CR1 is
heavily loaded by Rl to provide an unfiltered +V operating
voltage, This voltage is also isolated through CRS3 and
filtered by C4 to provide a +10V de operating voltage.

3-35.  Operating voltage for relay K1, which supplies ac
voltage to the preregulator bridge, is produced by bridge
rectifier CR6 through CR9 and K2. AC return for the
bridge rectifier is provided through the contacts of K2.
This relay is enerpized only in the OPR mode by a control
voltage from the A5A2 Series Pass Driver. The AS5A? Series
Pass 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,

3-36.  The circuitry consisting of Q2 through Q9 controls
the conduction of the preregulator bridge attenuator, Q1.
Input pulses from the VCO in the ATAL Series Pass are
supplied to the base of Q7 via terminal 14, The first
pulse tumns on Q7 and Q6, which through regenerative
action, saturate. This condition turns off Q3 and causes
Q4 and Q8 to also turp off. Q9 is subsequently turned on
by the —V collector voltage of Q8 and provides a negative
voltage at the base of Q2. This condition turns off Q2 and
alse Q1, thus causing the preregulator bridge of CRI0
through CR13 and Q1 to provide maximum attenuation to
the ac voltage applied to the A7 H.V, Motherboard. When
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the ac line passes through zero, the OV, +V condition at the
emitter of Q6 causes it to turn off and also turns off Q7.
This condition reverses the previously described state of
cach transistor and the preregulator bridge again passes the
ac line voltage to the A7 H.V. Motherhoard.

3-37.  ACline voltage applied to T2 and subsequently the
A7 HV. Motherboard is controiled through the pre-
regulator bridge consisting of CR10 through CR13 and QL.
The previously described circuitry of Q2 through A9 con-
trols conduction of Q1. Diodes CR10 through CR13 pro-
vide a unidirectional current through Q1. Positive alter-
ations are passed by CRIOQ and CR13. CRI2 and CR11
pass negative alternations, Should Q1 be cut off, C6 and
R5 provide a dynamic load for the brdge. Overload
current protection for Q1 is provided through divider B2,
RS, and R and Q3. Should the current through Q1 exceed
17 amperes, the voltage at the base of Q3 tums it on and
causes Q6 to saturate. This condition causes Q1 to be cut
off, thus limiting the current through the preregulator
bridge. C '

3-38. Protection Circuitry

3-39.  Trip. The purpose of the trip circuit is to remove
ac power from the primary of the high voltage transformer
and to open the negative output path, if an overveltage or
catastrophic overcurrent condition exists, The trip eir-
cuitty is located on the ASA2 Series Pass Driver P/C
Assembly (335A-1056). Transistor Q3 is a constant
current source for relays ATK] and ATA2K2.  With
A7A2K2 (on the Pre-Regulator P/C Assembly) closed,
current is provided to A7A2K1 which completes the pri-
mary circuit for the high voltage transformer. With relay
A7K1 (on the High Voltage Motherboard P/C Asscmbly)
closed, the negative outpul 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 failure, in
which the cuirent limiting circuitry would not function, an
excessive current approaching 120 milliamperes would
develop sufficient voltage across R22 to turn on Q4. Be-
cause of the regenerative configuration, transistors Q4 and
02 would become saturated. With Q2 saturated, the poten-
tial at pin 10 becomes nearly the same as the positive buss
potential. This bypasses the curzent away from the relays,
which causes them to open. With the relays open, the
OUTPUT terminals are de-energized, the input powsr 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 QPR position after the cause of the overload
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has been corrected. With the POWER switch in the STDBY/
RESET position, the circuit common is connected through
a section of the POWLR 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.

340. The overvoltage trip element is Q1. The base of
Q1 iy connected to R15 and the appropriate resistor se-
lected by the VOLTAGE TRIP switch. The voltage trip
point is selected by the VERNIER control (R5), which sets
a reference bias on Q1 (maintaining QI cut off). As the
output voltage increases, the voltage at the bage of Q1
increases negatively until it exceeds the selected trip
voltage and causes Q1 to conduct. The conduction of Gl
saturates Q2 and results in de-emergizing the instrument
output terminals, as previously described.

341, CURRENT LIMIT. The current limit cirguitry,
located on the ASAG Current Limiter P/C Assembly (332B-
1060), provides a means of varying the limiting point of
the output current. Current sensing resistor R22 on the
A3A?2 Series Pass Driver P/C Assembly provides a voltage
to the current limiter circuit that is proportional to the out-
put 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 {R6), which
provides a variable bias for the basc-emitter junction.
Transistor Q3 is normally off, however, when the output
current exceeds the set Lirnit, 05 turns on. Conduction of
A5 causes both Q4 and Q3 to cenduct. Conduction of Q3
causes QQt, on the Differential Amplifier P/C Assemnbly, to
conduct and bypass some of the sample string current.
This causes the output voltage to be reduced and conse-
quently the output current is reduced. The conduction of
Q3 also turns on the regenerative pair, Q6 and Q7, which
supply current to the red indicator lamp.

342. INTERLOCKS. The Model 332B is equipped with
an interlock circuit for personnel safety (332B-1000). When
either the top or bottom inner covers or printed circuit
assemblies ATA2, A7, ATAL, ASAL, ASA3, ASA4, ASAS,
or ASA6 are removed, the ground return for the ATK ] and
ATAZK2 relays is opened. This results in removal of the
input power to the high voltage transformer (T2) and opens
the negative output side of the instrument,

343. TIME DELAY. The purpose of the time delay
circuit, located on the A8 Time Delay P/C Assembly
(332B-1020), 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 is
available, The time delay circuit momentarily holds open
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relays A7K1 and A7A2K2, which prevent the closure of
ATAZK]. The time delay is approximately 3 seconds.
Diodes 2001 and 2002 provide a full-wave rectified voltage
from a sccondary winding of the power transformer between

- pins 20 and 22. When the POWER switch is in the STDBY/

RESET positiont, a small current flows through R200L,
S51c, K2001, R2004, and C2001. This current, although
too small to actuate K2001, charges C2001. Capacitor
C2001 charges until it reaches the firing point of Q2001,
approximately 2 to 3 seconds. At this point QR200]
conduets, 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 posi-
tion) and opens contact K20Q01B. When K2001B opens,
the grounding circuit is removed from the constant current
source supplying A7K1 and A7A2K2, and these relays are
allowed to actuate.

3-44. Miscellaneous Circuitry

345 QUTPUT CIRCUIT CURRENT SOURCE. In ad-
dition to the main high voltage bridge rectifier, CR!
through CR10 on the A7 High Voltage Mother Board P/C
Assembly Schematic (332B-1056), there is another high
voltage bridge (CR13 through CR20). This bridge-rectifier
is in series with R27 and R28 and forms a quasi-constant
current source. This current flows through the series pass
transistors and acts as a minimurn load to insure that their
transconductance is held above a minimum value. Another
purpose of the quasi-constant current source is to provide a
quick discharge path for the output capaciter C1, when
down ranging. This helps fo reduce the setting fime.

346, CAPACITOR SWITCH. The capacitor switch cir-
cuitry is located on the A3 Capacitor Switch P/C Assembly
Schematic (332B-1092). 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 output
capacitors C1 and C2. If this difference is too great, C4 will
receive 3 charge of sufficient magnitude to cause a die-
lectric absorption problemn, 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 accurrence, C5 is discharged
through R7 (on A3) when the RANGE switch is down
ranged from 1000 volts to 10 or 100 volts, In doing so the
decay rate of C5 and the parallel combination of C4 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 parallel the low resistance
of Ré with R7. This essentially shorts C5 and returns the
loop gain to the requjred amount. The capacitor switeh
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circuitry iz responsible for allowing z time delay before
closing the K1A contacts. When down ranging from 1000
volts, Cl is charged by the +35 volt supply through R2
and R1. After several seconds, C1 aceumulates a sufficient
charge to cause Q1 to conduct. Conduction of Q1 energizes
relay K1 which closes the K1A contacts.

347. CROWBAR CIRCUIT. If the output voltage were
suddenly turned to zero with a load connected to the
instrument, the voltage across the filter capacitors C1, C2,
and C3 (located on the A7 High Voltage Mother Board P/C)
would appear across the series pass transistors.  This
voltage could damage the series pass tramsistors, To
protect the series pass transistors from this kind of
damage, a “crowbar” circuit is utilized. (The term
“crowbar” is derived from the use of such a device to
discharge large capacitor banks in transmitter power sup-
plies). The “crowbar™ circuit consists of transistor Q10
and agsociated circuitry on the A7AL Seres Pass Blement
P/C. Tt also includes relay K2 on the A7 High Voltage
Mother Board P/C. When the voltage across the series pass
clement reaches approximately 225 volts, transistor A1Q
conducts, Since relay K2 is in the collector circuit of Q10,
the relay is energized and closes the contacts. With the
K2A contacts closed, 2 discharge path through R15 is pro-
vided for the filter eapacitors.

343, METER CIRCUIT. The front panel meter indi-
cates the output voltage or output current, depending on
the position of the METER switch. When the METER
awitch is in the VOLTAGE position, resistors R3 through
R6, on the Series Pass Driver P/C Assembly, and the resistors
seleeted by the RANGE switch 82f provide the meter with
a current which is proportional to the output voltage,
When the METER switch is in the CURRENT position, re-
sistors R1 and R2, un the Series Pass Driver P/C Assembly,
provide the meter with a current which is proportional to
the output current.
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4-1. INTRODUCTION

4-2. Maintenanee and calibration of the Model 332B is
covered in this section. Paragraph 4-6, GENERAL MAINT-
TENANCE, covers unique and miscellaneous maintenance
procedures. A series of checks to determine if the instru-
ment operates properly plus information to aid in localizing
problem areas, should any of these checks fail, is covered
under paragraph 4-20, PERFOBMANCE TESTS. Paragraph
4-36, PERFORMANCE TESTS. Paragraph 4-36, CALI-
BRATION, contains procedures for alignment of circuits
and final accuracy adjustments.

4-3., SERVICE INFORMATION

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

4-5, Factory authorized calibration and repair service
for all Fluke instruments are available at various world wide
locations. A complete list of factory authorized service
centers is located at the rear of this manual. If requested,
an estimate will be provided to the customer before any
repait work is begun on instruments beyond the warranty
period.

4-6. GENERAL MAINTENANCE

4-7. Maintenance Access

WARNING

The inner chassis s at +OUTPUT potential!
Hazardous voltages exist between inner chassis
and front panel.

4-8. The chassis may be easily removed from the outer
case by unfastening the two Dzus fasteners, located at the
rear of the case, To obtain access to the circuitry within the
chassis, the top and/or bottom inner covers must be remov-
ed. Removal of the top and/or bottom covers 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”.

49, Located on the left side of the instrument, behind
bulkhead, is an extender card A8. This board is used as an
extender for the plug-in circuit board assemblies to provide
access to adjustments and test points.

CAUTION!

Remove all power from the instrument before
removing or inserting plugin circuit boards.

Remove the plugsin circuit board assembly to be investi-
gated, insert the extender card in its place, and plug the cir-
cuit board assembly in the extender card.
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4-10. Unique Maintenance Procedures

4.11. CLEANING OF BOARDS. Certain circuit board
assemblies are ultrasonically cleaned at the factory to pre-
vent the possibility of electrical leakage caused by contami-
nation from handling during assembly. Thesc circuit
board assemblies include the Sample String P/C Assernbly
{A2), and Capacitor P/C Assembly (Al). When com-
ponents are replaced on these assemblies that require
soldering, the land pattern side of the board should be
cleaned as deseribed in paragraph 4-12. Should contami-
nation be suspected on the component side of the circuit
board, use Freon TF Degreaser (Miller-Stephenson Chemi-
cal Co).

4-12.  CIRCUIT BOARD SEALANT. The land pattern
side of all printed circuit boards have been coated with
epocast (a polyurethane resin) to inhibit fungus growth
and moisture absorption. When soldering to a printed cir-
cuit 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
such as toluol.

4-13.  After removal of the epocast residue, the affected
area should be recoated with a sealant. A spray can of Cir-
cuit Coat (Furane Plastic Tnc,, 4516 Brazil Street, Los
California or 16 Spielman Road, Fajrfield, New Jersey)
may be used for recoating.

4-14. Fuse Replacement

4-15. The fuses are contained jn bayonet type fuse
holders located at the rear of the instrument. Listed be-
low are the correct values for the fuses:

REF. FUNCTION TYPE
DESIG
Fl High Voltage
F2 Line

14A, slow blow
3A, slow blow,
113V conn.
114A, slow blow,
230V conn.
Under no circumstances 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 froni pane]. The instrument must be partially re-
moved from the case to gain access to the lamps. The
decinal lamps are easily accessible and removable from the
top of the instrument without the need of any special
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tools. To replace either the over current-voltage lamp or
the operatc lamp, remove the screw securing the lamp
holder to its mounting, then remaove the bayonet base lamp.

4-18. 115/230V Conversion

4-19. Depending upon thc 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 oper.
ation to the other, use the following procedure:

Disconnect the line cord from the power linc.

Remove the instrument from the case and place up-
side down on a suitable work space.

Orient 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
performance of the instrument. These tests may be used
for incoming inspection, periodic inspections and precali-
bration checks. It is recommended that these tests be per-
formance prior to calibration.

4-23.  Each performance test includes an introductory
paragraph which states the purpose of the test and describes
the circuitry involved. An understanding of the purpose of
each test and the circuitry involved should aid a tech-
nician in analyzing a malfunction.

4.24.  During the following tests, it will not be necessary
to remove the instrurnent from the case. Al external equip-
ment will be connected to the terminals provided on the
instrument. Table 4-1 lists the equipment nceded for
testing and calibrating.

4.25.  The load, line and ripple checks do not rely on any
calibration adjustments; any major or minor indication
should be investigated by troubleshooting. The remaining
voltage standard checks do rely on proper calibration
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,
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b. 230 VAC CONFIGURATION

Figure 4-1. 115/230 VAC CONVERSION

EQUIPMENT REQUIRED

SPECIFICATIONS REQUIRED

Voit/Ohmmeter -
RCA VoltOhmyst or equivalent

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

Metered Autotransformer - General
Radio Variac WBMT3A or equivalent

Output of 0 to 130 vac at 3 amperes.

DC Differential Voltmeter - Fluke
Model 895A or equivalent (quantity
of 2 required)

DC Accuracy of £0,0025% with 100 uv null detector

RMS Voltmeter - Fluke Model 9318 or
equivalent

Accuracy of +£(0.05% of input +0.005% of range)
fram 30 Mz to 50 kHz,

Prearmplifier

Gain of 1000 and bandpass of 20 Hz to 30 kHz

Oscilloscope - Tektronix Type 541 ar
equivalent
Preamplifier - Tektronix Type D

General purpose

1 mv / em sensitivity

General Purpose Power Supply

Provide 5.5 volis

DC Milliammeter

¢ to 100 milliamperes £5%

Load Resistor Box - Clarostat 240-C

Resistance range of 20 to 20,0005 at +5%.
Capable of handling up to 80 watts

Resistor, Composition

100k £2 +5%, Yew

Table 4-1, TEST AND CALIBRATION EQUIPMENT REQUIRED (Sheet 1 of 2).




EQUIPMENT REGQUIRED

SPECIFICATIONS KEQUIRED

Lead Set

Low-leakage, low-thermal emf

Standard Cell Enclosure- Guildline
Model 9152

Accuracy of £0.0003%

D Voltage Calibration System - Fluke
Modc! 7101B consisting of the following
equipment, or an equivalent system:
Voltage Standard, Model 332B/3320

Nuil Detector, Model 845AR

Voltage Divider, Model 750A

Kelvin-Varigy Voitage Divider, Model 720A

Capable of measuring §.1 to 1100 vdg with
5 ppm accuracy

Table 4-1. TEST AND CALIBRATION EQUIPMENT REQUIRED (Sheet 2 of 2)

426, In the evenl thal a malfunction is discovered,
compicte as many of the performance tests as possible.
Record which tests the instrument does not successfully
puss and any abnormal indications. This will help in ana-
fyzing the problem and lead to more cfficient trouble-
shouting,

4-27. DC Qutput

4-28.  LINE REGULATION. The line regulation test de-
termines whether the output voltage will remain constant,
within specified limits, for a low to high line input power
change.

Conncet the line cord through an autotransformer
cotnected to an ac power line. Set the autotransfor-
mer to 115 volts ac.

Set the front panel controls as follows:

POWER STDBRY/RESET
METER CURRENT
RANGE 10

READOUT All Zera
VOLTAGE TRIP 1000
VERNIER Clockwise
CURRENT LIMIT Clockwise {60)

Connect the Modet 895A to the SENSE terminals
and set to plus polarity. Conneet the 240-C Load
Resistor Box o the OUTPUT terminals of the
Maodel 332EB.

Sat the RANGE switch, readout dials, and load
box o the values indicated in the first group of
settings in Table 4-2. Set the POWER switch to
the QPR position. Note the voltage indicated on
the Model 895A. Set the autotransformer to low
line (103V). The output voltage change, in-
dicated on the Model 895A, should not exceed
ihe specification listed in Table 4-2.  Adjust
the autotransformer setting to nominal line (115V).
Note the voltage indication on the Model 8954,
Set the sutotransformer to high line (127V).
The voltage change, indicated on the Model 893A,
should not exceed the 20 microvolt specification.
Repeat this procedure for cach group of settings in
Table 4-2,

4.29. LOAD REGULATION. The load regulation test
determines if the output voltage will remain constant, with-
in specified limits, when the output is subjected to a no-
load to full-load condition.

a. Connect the line cord to an autotransformer conneci-
ed to an ac power line. Sct the autolransformer to
115 volts ac,

Set the front pancl controls as follows:

POWER STDRY/RESLET
METLER CURRENT
RANGE 10

Readout All Zero
VOLTAGE TRIP 1000

Clockwise
Clockwise (60)

VERNIER
CURRENT LIMIT
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4.3().

Connect the Model 895A to the SENSE terminals.

Set the RANGE switch and Readout Dials to the
values [ndicated in the first group of settings listed in
the Table 4-3. Set the POWER switch to the OPR
pasition. Note the voltage indicated on the Model

895A. Connect the 20-ohm load 1o the OUTPUT
terminals and note output voltage change on the Mo-

del 895A. The change should not exceed the specifi-
cation listed in the table. Repeat step d. for each
group of settings.

Repeat step d. for low line {103V) and high line
(127V).

RIPPLE. The ripple test determines if an ac com-

ponent superimposed on the dc cutput is within specified
limits.

a.

Connect the preamplifier to the OUTPUT terminals.
Connect the Model 931 BEMS Voltmeter to the output
of the preamplifier.

Set the front panel controls as follows:

POWER STDBY/RESET
METER CURRENT
RANGE 10

Readout All Zero
VOLTAGE TRIP 1000
VERNIER Clockwise
CURRENT LIMIT Clockwise (60)
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With the autotransformer 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 via 1000X preamplifier.

Set the readout dials to 10 volts. The ripple output

should not exceed 20 microvolts rms.

Connect the 200-ohm load resistor to the OUTPUT
terminals. The ripple output should not exceed 20
microvolts rms. Disconnect the load resistor.

Set the readout dials to zero, and set the RANGE
switch to 100. The ripple output should not exceed
30 microvolts rms.

Set the readout dials to 100 volts. The rippie output
should not excead 30 microvolts rms.

Connect the 2,000-ohm load resistor to the QUTPUT
terminals. The ripple output should not exceed 30
microvolts rms. Disconnect the load resistor,

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

READOUT

LOAD (50 rma) SPEC.

10 1.000000
10 10000000
100 10.00000
100 100.00000
1000 100.0000
1000 1000.0000

20802 10 uv
20082 20 uv
2008 20 uv
2000%2 C 200uv
20008 © o 200uv
20,0008 2.0 mv

Table 4-2, CONTROL SETTINGS, LOAD REQUIREMENTS, AND LIMITS FOR LINE REGULATION

RANGE READOQUT

LOAD{50 ma) SPEC.

10 1,000000
10 10.000000
100 10.00000
100 100.00000
1000 100.0000
1000 1000.0000

2082 10uv
20082 20 uv
20082 20 uv
200082 200 uv
200082 200 uv
20,00082 2.0 mv

Table 4-3. CONTROL SETTINGS, LOAD REQUIREMENTS, AND LIMITS FOR LOAD REGULATION




Set the readout dials to 1000 volts. The ripple
output should not exceed 40 microvolts rma

Connect the 20,000-chm load resistor to the QUT-
PUT terminals. The ripple output should not ex-
ceed 40 microvolts rms.  Disconnect the load
resistor.

4-31.  VOLTAGE STANDARD ACCURACY. If the
voltage standard has successfully passed the line, load, and
ripple specifications, 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 unit has warmed up for 1 hour at
standard reference conditions of 23°C £1°, up to 70%
relative humidity, and constant line voltage. One method
of checking the instrument accuracy is by comparing the
voltages to a saturated standard cell by means of a reference
divider, Use the equipment and connections shown in
Figure 4-4 and the procedure of paragraph 4-33, steps
l. through t.

4-32., Meter and Protection Circuits

4-33. VI MONITOR. This procedure checks the output
voltage and current monitor circuitry associated with the
front panel meter.

With the METER switch in the VOLTAGE position,
set the RANGE switch and readout dials for 100 volts
cutput.

The frent panel meter should indicate 100 velts £3.0
volts.

Check the meter linearity at the following cardinal
points, Table 4-4.  All meter indications should be
within £3% of full seale.

RANGE READOUT

10 1.000000
100 10.00000
1000 100.0000
10 10.000000
1000 1000.0000

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

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
0.5 to 60 milliamperes.

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
clockwise,

Connect a 0 to 100 de milliammeter across the out-
put terminals.

fet the POWER switch to OPR. The external moter
should indicate 60 milliamperes,

Rotate the CURRENT LIMIT control maximum
counter-clockwise. The external meter should in-

dicate 0.5 milliamperes.

4.35.  VOLTAGE TRIP. This test determines if the trip
circuit will actuate during an overvoltage condition on each

RANGE setting.

Set the TRIP VERNIER maximum clockwise. Set
the RANGE VOLTAGE TRIP, and readout dials to
the values indicated in Table 4-5. In each case,
rotate the VERNIER counter-clockwise from the
maximum clockwise position until the trip circuitry
just actuates. In each case the VERNIER control
should be approximately 30° from the maximum
clockwise position.

VOLTAGE TRIP

READOUT DIALS

Table 4-4, CONTROL SETTINGS
FOR V-t MONITOR TEST

Sct the RANGE switch to 10 volts, the readout dials
to 5 volts, the CURRENT LIMIT control maximum
clockwise, and the METER switch to CURRENT.

10
100
1000

10.X00000
‘EX.DOOUD
10X X.X00

Table 4-5. CONTROL SETTINGS

FOR VOLTAGE TRIP CHECK




Set the output of the instrument for 4 volts on the 10
volt tange. Set the VOLTAGE TRIP switch to the 10
volt position and the VERNIER control to the 12
o'cloek position,

Set the RANGE switch to 100 volts. The trip
circuit should actuate,

Set the VOLTAGE TRIP switch to the 100 volt
position and reset the instrument.

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

Set the VOLTAGE TRIP switch to the 1000 volt
position and the VERNIER maximum clockwise.

332B

Using the +SENSE terminal as common, connect a
Model 893 A to pin 10 on the Auxiliary Power Supply
P/C Assembly.

Referring to Figure 4-2, adjust A5A5 R9 until the
Model R95A indicates 25 volts, 10 millivolts.

While varying the line voltage from 100 to 130 volts
ac, the Model 895A indication should not change
more than 40 miilivolts.

Set the POWER switch on OFF and disconnect the
Model 895A. Replace the Auxiliary Power Supply
P/C Assembly. Return the POWER switch to the
STDBY/RESET position.

Re-get the instrument. 443, CURRENT LIMIT. Proceed as follows:

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

Set the front panel controls as follows:

[t

POWER STDBY/RESET

ii:
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4-36. CALIBRATION

4-37. Introduction

4-3R.  The following procedures are intended for calibra-
tion. The equipment required is listed in Table 4-1. 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 Zero

4-40. With the instrument de-nergized 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 zero position.

4-41. Auxiliary Circuits

442,  AUXILIARY POWER SUPPLY. With the POWER
switch in the OFF position, connect the instrument through
an autotransformer to the power line. Adjust the auto-
transformer for nominal line voltage. Extend the Auxiliary
Power Supply P/C Assembly (A5AS5) on the extender card
provided. Set the POWER switch to the STDRY/RESET
position, Allow approximately 10 minutes for warm-up;
then proceed as follows:

RANGE 10

Readout Dialy 5.000000
VOLTAGE TRIP 1000

VERNIER maximum clockwise
CURRENT LIMIT maximum clockwise

Connect a 0 to 100 dc milliammeter across the OUT-
PUT terminals. Set the POWER switch to OPR.

Referring to Figure 42, adjust R23 for a 60 milli-
ampere jindication on the external meter.

Rotate the CURRENT LIMIT contrel maximum
counter-clockwise. Adjust R24 for a 0.5 milliampere
indication on the external meter.

If necessary, re-adjust R23 and R24 until the range of
the CURRENT LIMIT centrol is from 0.5 to 60 milli-
A peres.

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

OUTPUT CURRENT MONITOR. Proceed as
follows:

Set the METER switch to CURRENT and POWER
switch to OPR.

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




Ouwiput Current
Meter Adjust - R2

Voltage Tripout
Adjust- R13

Quiput Voltmeter
Adjust - RS

Range

1V — R2
Zare

Qutput 100V — R4

Addjust

Referance Supply

+15.0V Adjust - R9

Refuorance Voltage
Test Point

Range { 10V — f19
cal, 100V - RS

Adjust { 1000V ~ R1 #

Sample Dack A
String Deck &

Adjust

Auxiltary Supply
+25.0 Volt Adjust
ASABRS

'~ Voltage Interlock
(Must be depressed
to operaia instru-
ment when innes
ton cover is va-
movad).

RZ24
Min, h

Current
Limit
Acdjust

Max, ;
R23

Choppor Drive
Adjust

R43

Chopper Comp,
Adjust

Figure 4-2. LOCATION OF ADJUSTMENTS

Rotate the adjustment Jabeled QUTPUT CURRENT 445,
METER ADIJUST until the front-panel meter pointer
indicates 50 milliampcres on the red zeale.

QUTPUT VOLTAGE MONITOR,
follows:

Proceed as

Set the front panel controls as follows:

METER VOLTAGE
RANGE 100
Readout Dials 100.00000

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

Set the POWER switch to STDRY/RESET and re-
move the external meter connections.

Rotate the adjustment labeled QUTPUT VOLT-
METER ADIUST until the front-panel meter ingi-
cates 100 volts £0.5 volts.
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Meter hnearity may be checked at the cardinal points
listed in Table 4-6. All meter indications should be
within 3% of full scale.

RANGE READOUT DIALS

10 1.000000
10.00000
100.0000
10 J0.000000
1000 1000.0000

Table 4-8, CONTROL SETTINGS FOR VOLTAGE
MONITOR LINEARITY CHECK

446,  VOLTAGE TRIP. Proceed as follows:

a.  Set the front panel controls as follows:

RANGE 100

Beadout Dials 10300000

VOLTAGE TRIPOUT maxirurm counter-
ADIUST (topeover) clockwise

VOLTAGE TRIP 100

VERNIER 30° from maximum

Rotate the VOLTAGE TRIPOUT ADJUST until the
output is de-energized, as indicated by the illumi-
nation of the red indicator {amp and the audible
“eligk” of relays.

Set the POWER switch to STDBY/RESET, Rotate
the VERNIER control to the maximum clockwise
position.

Set the POWER switch to OPR, Set the RANGE
switch, TRIP switch, and readout dials as listed in
Table 4-7. Check the trip action on each range by
rotating the VERNIER control counter-clockwise.
The trip point should occur in each RANGE switch

position when the VERNIER control is approxi-

mately 300 from the maximum clockwise position.

READQUT BIALS
10.X00000
10XX. X000

TRIP RANGE
10 10
1000 1000

Table 4-7. CONTROL SETTINGS FOR TRIP
RANGE CHECK
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4-47. MASTER REFERENCE. Proceed as follows:

Set the front panel controls as follows:

POWER ON

RANGE ‘ 1000

Readout Dials 00X.0000
VOLTAGE TRIP 1000

VEENIER - Maximum clockwise
CURRENT LIMIT Maximurm clockwise

Conneet a2 Madel 895A to the MASTER REFER-
ENCE test points through the top inner cover.

Adjust CAL 1000V, CAL 100V and CAL 10V mech-
anically to mid-point of travel.

Rotate the REF VOLTAGE ADIJUST to obtain an
indication of 1500 volts (10 uV) on the Model 895A.

Set the POWER. switch to STDRY/RESET,

4-48, Voltage Standard Output

4-49.  The wvoltage standard is calibrated by setting the
zeto 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 accuracy.
The linearization adjustment involves adjusting corre-
sponding resistors in adjacent decades so they are in exact
ten-to-one ratio with cach other.

4-50.  This procedure js divided into sections, initial and
final. Both procedures are to be performed if any servicing
has been done. The Final calibration need only be done if
the instrument is operating normally and requires cettifica-
tion.

4-51. INITIAL CALIBRATION. The following adjust-
ments should be performed whenever repairs have been
made to the Model 332B. After completion, however, the
adjustinents given under Final Calibration must also be done.

4-32.  The instrument should be warmed up for at least
four hours at standard reference conditions of 23°C +1°C, up
to 70% relative hurnidity and constant line voltage before
adjustments are made. The instrument must be operated in
its case with the RANGE switch and readout dials set for
100 volts output,




et the Model 3328 controls as follows:

POWER ON

BRANGE 1000

Readout Dials 0020000
VOLTAGE TRIP 1000

VERNIER Maximum Clockwise
CURRENT LIMIT Maximum Clockwise

Connect a Model B95A to the MASTER REFER-
ENCE test points through the top inner cover.

Rotate the REF VOLTAGE ADJUST to obtain
an indication of 15.0 volts (£10 uV) on the Model
B95A.

Connect a Model 845AR null detector across the
OUTPUT terminals. Set the voltage standard dial
readout to all zeros and the POWER switch to OPR.

At cach RANGE switch position, vary the corre-
spondding ZERQO OQUTPUT ADJUST (10V, 100V,
1000V) for 4 null indication (42 microvolt) on the
null detector.

Connect the 895A to the OUTPUT terminals of
the 332B with the voltmeter commen connect-
cd to the positive (+) output.

Set RANGE switch and decades on the 332R
as listed in Table 4-8. Null the 895A reading or
adjust the specified Sample String adjustment po-
tentiometer,

Leave the 895A connected as in step £

Set the RANGE and decades on the 332B as
listed in Table 4-9. Adjust the 895A to the
10.0 00 00 volts. Adjust the range calibration
pots (CAL) shown in Figure 4-2 as required.

Sei the Model 332B controls as follows:

POWER STDBY/RESET
RANGE 10

Readout Dials 5.000000
VOLTAGE TRIP 1000

VERNIER Maximum Clockwise
CURRENT LIMIT Maximum Clockwise

Range Diat Setting Adjust B9BA to: Adiust *

100¢ 000X 000 MNull Reading
1000 00 10 000

1000 001X 000
1000 0020000

1000 a0 3X 000 - C Decade
1000 0340000

1000 007X 000
1000 0030000

1000 00 X0 000
1000 0100000

100 01 X000 0
100 0200000

100 02 X0000 - B Decade
100 04 00000

100 07 X000 0
100 0800 Q0D

100 0X 00000
100 1000000

10V 11X 00000
10V 2000000

10V 3X 00000 . A Decade
10V 4000000

Qv 7X00000
10V 8300000 8

*  Adjust the specified Sample String potentiometers to within
+24 volts of the previous null reading.

Table 4-8. SAMPLE STRING PRE-LINEARIZATION

3328 3328 Adjust S95A Adjust
Range Dial Setting To:

10V 100 0000 O 1300000 10V CAL to null
100V 1000000 1000000 100v CAL 1o null
1000V 0100000 1000000 | 1000V CAL 1o null

Table 4-9. PRELIMINARY RANGE CALIBRATION

Conpect a O to 100 dc milliammeter across the
OUTPUT terminals.  Set the POWER switch to
OPR.

Referring to Figure 4-2, adjust R23 for a 60 milli-
ampere indication on the external meter.

Rotate the CURRENT LIMIT control maximum
counter-clockwise. Adjust R24 for approximatety
0.5 milliampere indication on the external meter.

If necessary, re-adjust R23 and R24 uniil the
range of the CURRENT LIMIT control is from

0.5 to 60 milliamperes.




Set the POWER switch to STDRY/RESET. Re-
place the top inner cover on the Model 332B.

Set the METER swiich to CURRENT and POWER
switch to OPR.

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

Rotate the adjustment labeled QUTPUT CUR-
RENT METER ADJUST until the front-panel
meter pointer indicates 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,

Set the POWER switch to STDBY/RESET. Re-
move the external meter connections from Model
3328.

Set the Model 332B front panel controls as

Set the Model 332B controls as follows:

RANGE

Readout Dials

VOLTAGE TRIPOUT Maximum Counter-
ADJUST (top cover) clockwise

VOLTAGE TRIP 100

VEENIER Fully Clockwise

Rotate the VOLTAGE TRIPQUT ADJUST unti
the output is de-energized, as indicated by the il-
lumination of the red indicator lamp and the aud-
ible **click™ of relays.

Set RANGE to 10 and reset the instrument.

1000V
125.0000

Set the POWER switch to OPR. Set the RANGE
switch, TRIP switch, and readout dials as listed in
Table 4-11, Check the trip action on each range
by rotating the VERNIER control counter-clock-
wise. The trip point should occur in each RANGE
switch position when the VERNIER control is
approximately 30° from the maximum clockwisc
position.

follows: TRIP READQUT DIALS

10.X00000
10XX.X000

RANGE
POWER OPR _ 10 10
METER VOLTAGE

RANGE 100 1000 1000
Readout Dials 100.00000

CONTROL. SETTINGS FOR TRIP RANGE
CHECK

Table 4-11.
Rotate the adjustrment labeled OUTPUT VOLT-

METER ADJUST until the front-panel meter indi-

cates 100 volts 0.5 volts. ab. 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.

Meter linearity may be checked at the cardinal
points listed in Table 4-10. All meter indications

hould be within £3% of full scale.
should be within £37% of full scale Set the RANGE switch to 100 volts, The trip cit-

cuit should actuate,

READQUT DIALS Set the VOLTAGE TRIP switch to the 100 volt

position and reset the instrurmnent.

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

Set the VOLTAGE TRIP switeh to the 1000 volt
position and the VERNIER maximum clockwise.
Re-set the instrument.

1000000
10.00000
100.0000
10 10.000000
1000 1000.0000

Set the RANGE switch to 100 volts then to 10
volts. The trip circuit should not actuate in either
position.

Table 4-10. CONTROL, 3ETTINGS FOR VOLTAGE
MONITOR LINEARITY CHECK
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4-53.

FINAL CALIBRATION, The following procedure

should be performed to accomplish the final linearization
of the Sample String and the Range Calibration on
the 332B.

Connect a Model 845AR null detector across the
OUTPUT terminals. Set the voltage standard dial
readout to all zeros and the POWER switch to OPR.

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

Self-calibrate the 720A using the procedure con-
tained in its instruction manual,

Using the 7101B DC Voltage Calibration System
make the equipment connections shown in Figure
4-3,

Set the readout dials of the 720A to the standard
cell voltage (e.g., “.1018000™).

T

Figure

4-3. CONNECTIONS FOR SAMPLE STRING

LINEARIZATION
Set switch 51 to position A.
Adjust the output of the 332B (approximately

- 11V) for a null indication (x1 microvolt) on the
845AR.
Set OPERATE switch on 845AR to zero,
switch S1 to position B.

Set the RANGE and readout dials to the values
listed in Table 4-12 and adjust the RANGE CAL
or SAMPLE STRING ADJUST potentiometers as
indicated.

Set

332B
RANGE

720 SETTING

332B
DIAL SET

845AR
NULL

NULL

TING ADJUSTMENT

Lo~ ST R W N =

B sl e il ol e amd mmd e o wnd
O O W~ ;mbd WN =0

0000600
1000000
1000000
.2000000
4000000
.8000000

1.0000000
Step 7 null
. 0000000
.1000000
2000000
4000000
.8000000
1.0000000
Step 14 nul

0000000
.1000000
2000000
4000000
.8000000

1000V
1000V
10600V
1000V
1000V
1000V
1000V
1000V
100V
100V
100V
100V
100V
100V
100V
10V
oV
10V
10V
10V

000.0000
000. X000
001.0000
002.0000
004.0000
008.0000
00X.0000
010.0000
00.00000
01.00000
02.00000
04.00000
08.00000
0X.00000
10.00000
0.000000
1.000000
2.000000
4.000000
8.000000

+1uV
+1uV
+1uV
+1uV
22 uV
+4 uV
+5uV
£5uV
+iuV
£ uV
+1uV
+2 UV
+4uV
+5uV
t5uV
ttuV
+1uV
+1TuVv
+2uVv
+4 0V

[T s45AR

1000V CAL
DECK C — 1
DECK € — 2
DECK € — 4
DECK C — 8
720A

DECK B — 1
[T=> ss5AR
100V CAL
DECK B — 2
DECK B —4

10V CAL
DECK A — 2
DECK A — 4
DECK A —8

Vv

Adjust the 845AR ZERQ ADJ to obtain a system zero.

Adijust the 720A readout dials for a null on the 845AR. Retain this setting for the next step.

Tabie 4-12. FINAL LINEARIZATION OF DECK C, B AND A




Repeat steps a. through h., paragraph 4-53. .

Set the RANGE and readout dials to the values
listed In Table 4-13 and adjust the RANGE CAL
potentiometers as indicated. '

NOTE!
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Connect the 845AR to test points A shown in Fig-
ure 4-4,

Sct the inr{trumants to the settings shown in step 2

" of Table 4-14.

Switch in the pull indicator with the switch on the
750A and adjust the output of the 332B for a nuil
indication (£1 microvolt) on the 845AR. The
332B should read = 1100 volts,

The calibration of the 3328 should now
be checked to ensure that it mects the ac-
curacy specifications.

Connect the 845AR to test points B shown in Fig-
ure 4.4, The null indicator should read within the

Using the 7101B DC Voltage Calibration System

make the equipment connections shown in Figure
44,

Set the Standard cell voltage on the standard cell
readout dials of the 750A.

Set the instruments to the settings shown in step 1
of Table 4-14.

Connect the 845AR across the outﬁut terminals of
the 332B. The B43AR should read zero volis

and be within the tolerance specified in Table

414,

tolerance specified for this step in Table 4-14.

Perform the remuaining checks in Table 4-14 by set-
ting the instruments as specified in each step and
checking the specified tolerance against the B45AR
null indicator, The steps that are marked with a
flag should be performed as in instruction o, of
this paragraph.

WARNING!
During this procedure high voltage is pre-
sent at the terminals of all test instru-
ments except the standard cell. When

talocating the null indicator the output
of the 332B should be set to zero volts,

720A SETTING

3328
RANGE

3328
DIAL SETTING

NULL , 845AR
ADJUSTMENT NULL

1.000000Q0
1,0000000
1.0000000

1000V
100V
1oV

010.0000
10.00000
10.000000

1000V CAL +5uV
100V CAL Y
10V CAL. +BuV

Table 4-13.

FINAL RANGE CALIERATION

Figure 4-4. CONNECTIONS FOR RANGE CALIBRATION CHECKS




750A
SETTING

INPUT OUTPUT

3328

RANGE DIAL SETTING TOLERANCE

1100
1100
1100
1100

1100
1100

0 ~ o Bl M

1100 =
1100 10
1100 50
1100 100
1100 £00
1100 1000
1100 1100
1100 1100

10wV
110 uV
+210uV
+20uV
+120uV
+220uV
+ 1020 uV
£2020 uV
+200 uY
+300 uV
+400 uV
+1.2mV
+2.2mV
+10.2 mV
+20.2 mV
+22.2 mV
222 mV

10V 0.000000
10V 5.000000
10V 10.000000
100V 00.00000
100V 05.00000
100V 10.00000
100V £0.00000
100V 100.00000
1000V 000.0000
1000V 005.0000
1000V 010.0000
1000V 050.0000
1000V 100.0000
1000V 500,0000
1000V 1000.000
1000V 10X0.0600
1000V 1099.999X

D Perform this test as described in step o., paragraph 4-53.

Table 4-14,
454, TROUBLESHOOTING

4-55. A thorough understanding of the principles of
operation is necessary to efficiently troubleshoot the instru-
ment, It is recommended that Section 3 be reviewed before
attempting to troubleshoot the unit.

4.56.  The following troubleshooting procedure is in such
sequence that it can be applied to any unit, including one in
which the trouble is totally unknown and there iz doubt
whether power can be applied without causing damage. If
the unit iz operable, the Resistance Measurement and the
Standby Power Check, Paragraphs 4-57 and 4-59 may be
omitted. The checkout follows the guidelines listed below,
and is intended to localize the trouble to an assembly which
may be tested individually.

Remaove the Pro-Repulator P/C Assembly.

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 Unijunction Oscillator,

CONTROL SETTINGS AND TOLERANCES FOR CALIBRATION CHECK

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 position and the Series Pass Element
checked,

WARNING |

The inner chassis is at the same potential as the
+QUTPUT terminal, Avoid contaet with the
inner chassis and exposed parts. The Pre-
Repulator cirenitry is at line voltage above
ground. When changing P/C boards, use the
PFOWER switch OFF position and wait a few
seconds after removing power to allow ca-
pacitors to discharge. When changing the Pre-
Regulator Assembly, set the POWER switch to
OFF,

4-57. Resistance Measurements

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




Dizsconneet the instrument power plug from ac power.
Disengage the chassis from the case by loosening the
two Dzus fastemers on the rear of the ingtrument.
Slide the unit out of the case and remove the top
inner cover. This will open the interlock.

Remove the Pre-Regulator B/C Assembly. Set the
instrument POWER. swiich to OFF and set the
front panel controls as follows:

POWER, OFF

METER v

VOLTAGE RANGE 100V

VOLTAGE TRIP 1000V

VERNIER Fully Clockwise (CW)
CURRENT LIMIT Fully Clockwise (CW)
Decade Dials 50.00000

Measure the resistance between the following test
points and the +SENSE terminal. Connect the
assembly to the mother board by using the extender
card. :

ASSEMBLY PIN RESISTANCE
{Approx.)

Auxiliary Power Supply 9 8.4 kilohms
Auxiliary Power Supply 10 2.1 kilohms
Current Limiter 1 6.0 kilohms
Current Limiter 3 3.0 kilohms

Disconnect the shorting links between the SENSE
and QUTPUT terminals, Remove the Differential
Amplifier Assembly and connect an ohmmeter be-
tween pin 5 of the Differential Amplifier socket and
the negative SENSE terminal. The chmmeter should
indicate Jess 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
checkout.

NOTE!

This check detects gross errors only, such asan
open resistor. Resistors are factory selected for
accuracy and temperature coefficient.

READOUT DIAL RESISTANCE INCREASE
OHMS PER STEF

Seventh 0.1
Sixth 1.0
Fifth 10
Fourth 100
Third 1000
Second 10,000
First 100,000
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Reconnect the links between the SENSE and OUT-
PUT terminals and replace the Differential Amplifier
Aszembly.

4-59. Standby Power

4-60. This check measures power consumption in the
STDBY/RESET mode. It reveals possible gross faults
such as wiring errors or shorted components in the auxil-
fary power supply, voltage control ¢ircuitry and protection
circuitry. A metered Varige 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 wattmeter ot ammeter
in series between the Variac and the instrument. Set
the Variac output to zero. Set the front panel con-
trols as foltows:

POWER, QFF

VOLTAGE RANGE 100

VOLTAGE TRIP 1000

VERNIER maximum clockwise
CURRENT LIMIT maximum clockwise
Readout Dhals 50.00000

Set the POWER. switch to STDBY/RESET and slowly
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 drajn.

4-61. Auxiliary Supply Voltages

4-62.  This procedure checks out the bias voltages, mas-
ter reference voltage and the series pass element voltage.

Using the Model 895 A differential voltmeter, measure
the voltage between the test points listed in Table
4-15 and the +SENSE terminal, which is common.

Where indicated, perform the adjustment to determine
that it can be made, These should be re-checked
during calibration of the instrument,




ASREMBLY VOLTS DC

Auxiliary Power Supply 10 23 10 27
G -14 to -16

Current Limniter 1 3310 -39
3 33to0 39

1491015, [ 3
261036 [,

Approx, 140
6b0 to 72h

Auxiliary Power Supply

Current Limiter
Test Points

Collector Q1
Collector Q8
Yellow lead

Range Cal
Refercnce Supply
Series Pass

Rear butkhead power
resistor, 100 Kilohms

[T Adjustable to 25 volts £10 mv with R9
[:2:‘;-— Adjustable to 15.0 volts £10 uV with R9 on Reference Supply peb

[:__3‘"'"..-—} Approximately 1 volt at turn-on, rising to 26 to 35 volts after 10 minuta warm up.

Table 4-16. REFERENCE AND AUXILIARY VOLTAGES

Adjust R34, CHOPPER COMPENSATION AD-
JUST for minimum pulse amplitude. The total
adjustment runge uf R34 should provide a positive
and negative pulsc swing. If this is not satisfied,
cut the jumper ucross R33 and again adjust R34,
When correctly adjusted, R34 will reduce the
positive spike at the transition point to zero.

4-63. Unijunction Oscillator and Chopper ¢
Amplifier

#4-64.  UNLJUNCTION OSCILLATOR. This check ver-

ifies operation of the unijunction oscillator and the flow of

error signal through the chopper amplifier, differential

amplifier and scries pass driver.  An oscilloscope is re-

guired for this test.

Conneet the oscilloscope with a 10X isolation
probe between pins 14 (commen) and 15 (input)
of the Series Pass P/C Asscmbly. Set the oscillo-
scope sweep speed to | milliseconds/em and verti-
cal sensitivity 1o 1 volt/em.

Set the POWER switch to STDBY/RESET. Posi-
tive going pulses of 1.0 1o 2.0 volts peak-to-peak
should be observed,

CHOPPER AMPLIFIER. This procedure checks
the alipnment and response of the Chopper Ampli-
fier in the 332B. An oscilloscope and a general
purpose supply are required for this test. To
cheek alipnment:

Install the Chopper Amplifier assemibly on the ex-
tender card, Coanect an oscilloscope to the base
uf Q3 on the Chiopper Amplifier Bourd. The scope
common should be connected 1o Pin 13 of the
card conncetor. Connect i clip lead between Pin e
and Pin 12 of the input connector.

Turn the POWER switch 1o STDBY/RESET. Tumn
the CHOPPER DRIVE ADJUST (R43) to maxi-
munm clockwise.  Turmn CHOPPER COMPLENSA-
TION ADJUST to maximum clockwise,

Alternately adjust R43 counter-clockwise and R34
4% mecessary 1o obidin maximum squareness of the
chopper waveform without a spike at the transi-
tion point. When correctly adjusted, waveform
should appear as shown in Figure 4-5,

e 02 4 (S E C remre—

( ANSITIDN
POINT

Figure 4-5. CHOPPER WAVEFQRWV,
Replace the chopper board in the instrument.
To check amplifier response:

Connect the oscilioscope with a 10X isolation
probe between Ping 14 (common) and 15 (input)
of the Series Pass P/C Assembly, Set the oscillo-
scope sweep speed to 1 milliseconds/eny and verti-
cal sensitivity 10 1 volt/em.




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

Set POWER switch to OPR position. The pulses
observed in step b. should disappear.

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

With 332B POWER switch in OPR position, con-
nect the lab supply to the corresponding OUTPUT
terminals of the 332B.

Set 332B controls as follows and observe uni-
junction pulses:

Range Dialed Voltage Unijunction Pulses

10V 5.000000 Should appear
10V 6.000000 Should disappear
100V 05.00000 Should appear
100V 06.00000 Should disappear
1000V 005.0000 Should appear
1000V 006.0000 Should disappear

4-67. Pre-Regulator

4-68.  This check verifies operation of the Pre-Regulator
circuitry Q1 through Q8. An oscilloscope and power line
isolation adapter are required for this test.

Set the POWER switch to OFF. Install the pre-
Regulator P/C Assembly.

Set the instrument front panel controls as follows:

POWER OFF
RANGE _ 1000
VOLTAGE TRIP 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
oscilioscope must be operated ungrounded when
observing pre-regulator waveforms,

Connect the oscilloscope common to the emitter
{blue} of Q1 and connect the input to the base
(yellow). (Q1 is the stud-mounted power transis-
tor). Set the vertical input to DC, sweep speed Lo
1 millisecond/cm and the vertical sensitivity to 0.5
voltfem.
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Set the readout dials to 50.0000 and the POWER
switch to STDBY/RESET. The oscilloscope wave-
form - should appear as shown in Figure 4-6.

Set the POWER switch to OPR. The oscilloscope
waveform should appear as shown in Figure 4.7,

Set POWER switch to STDBY/RESET and remove
oscilloscope connections. Short out the interlocks
using nylon blocks. Set POWER switch to OPR.

Voltmeter of 332B should indicate 50+£10 volts.

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

Set RANGE switch to 1000 volt range. Veltmeter
should indicate 500 £100 volts, Set POWER
switch to OFF.

0.5 V/CM

1 MS/CM

Figure 4-6. PRE-REGULATOR QO1,WAVEFORM

ON STDBY/RESET

0.5 MV/CM

1 MS/CM

Figure 4-7. PRE-REGULATOR Q1, WAVEFORM

ON OPR
417




Connect the oscilloscope across the 50 watt zener
diode on the pre-regutator assembly. Connect
oscilloscope “positive™ input to cathode; connect
“negative™ tnput to the anode; use a 10X probe.
Connect output to load box.

LINE VOLTAGE = 115V AC, 60 Hz

1
]

f

Set decades for 1100 volt output and set CUR-
RENT LIMIT to 60 mA. Set POWER switch to
OPR and apply full load, 60 mA,

-
"
L
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L

Set oscilloscope sensitivity 1o 50V/em and sweep
speed to 2 msfem.
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Set line voltage to 115V ac, 60 Hz. The waveform
obscrved on the oscilloscope should appear as in
Figure 4-8A and shouid not exceed 150 valts peak. LINE VOLTAGE = 100V AC, 60 Hz

Set line voltage to 10OV ac, 60 Hz, The wavcform - .
observed on the oscilioscope should appear as in
Figure 4-8B and should not exceed 150 volts peak.

FREALELE CLLRL
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Set line voltage to 130V ac, 60 Hz. The waveform
observed on the oscilloscope should appear as in
Figure 4-8C and should not exceed 150 volts peak.

-
-
E

Remove oscilloscope connections.

R TSTI R EUSEINE B

D
=

Series Pass Element M

LINE VOLTAGE = 130V AC, 60 Hz

4-70.  If the procedure has been completed satisfactorily
thus far, the main parts of the voltage control circuitry have
been checked out excluding the Series Pass P/C Assembly.
A differential voltmeter and a load resistor box are re-
quired for this test.

-
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a. Sct the line voltage to 100V ac and set readout
dials to all zeros on 10 volt range. Connect a volt-
meter between the collector of Q1 and the emitter
of Q8 on the Pass Element Assembly. This volt-
age should read less than 82V dc.

LRAAA LLRL!

2MS/CM

Set the line voltage and 332B controls as in
Table 4-16 and measure the voltage between
the collector and emitter of Q8. The voltages
should be within the specified limits. Voltage Limits
Range Line Across Q8

Voltage | Min. Max.

Figure 4-8, WAVEFORMS ACROSS ZENER DIODE

Connect the voltmeter across the OUTPUT termi-
nals of the 332B. Set the 332B for the follow-
ing outputs on the 1000 volt range and short 10 0 0 100 45 100
the OUTPUT terminals at cach setting. The out- 10 0 0 130 45 90
put should return to normal upon removal of the 1000 | 1100 | 60 mA| 100 42 55
short, 1000 1100 | 60 mA| 130 42 55

OUTPUTS: 100, 300, 600, 900, 1100 volts. Table 4-16. SERIES PASS ELEMENT VOLTAGE CHECKS




Section 5

Lists of Replaceable Parts

TABLE OF CONTENTS

REFERENCE ASSEMBLY NAME/NUMBER PARTNO.  PAGE
DESIGNATOR

DC Voltage Standard Final Assembly (6160B) 61608 5-3

Capacitor P/C Assembly (332B4055) . 239343 5-10
Sample String P/C Assembly (332B/AF-4051) 314849 5-11
Capacitor/Switch P/C Assembly (3354-4092) 227603 5-14
Range Calibration P/C Assembly (332B/AF-4052) 314856 515
Mother Board P/C Assembly (335A-4064) 219238 5-17
Reference Supply P/C Assembly (332B/AC<4083) © 314864 5.19
Series Pass Driver P/C Assembly (335A4056) 219154 521
Differential Ampilifier P/C Assembly (335A-4057) 219162 5323
Chopper Amplifier Assembly (333A-4004) 251918 5-26
Auxiliary Power Supply P/C Assembly (335A4-4059) 219188 5-29
Current Limits P/C Assembly (335A-4060) - 219196 5-33
Time Delay P/C Azsembly (332A-420) 192260 5.35
High Voltage Mother Board P/C Assembly (332B4056) 239350 5-37
Series Pass Element P/C Assembly (332B4061) 314323 5-39
Preregulator P/C Assembly (332B-4082) 314815 541
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51, INTRODUCTION

52 This section contains an illustrated parts breakdown
of the instrument. Components are listed alpha-numerically
by assembly. Electrical components are listed by reference
designation and mechanical components are listed by item
rvmber, Each listed part is shown in an accompanying
iltustration,

Parts lists include the following information:
Reference Designation or [tern Number.
Description of each part

Fluke Stock Number,

Federal Supply Code for Manufacturers. (See
Appendix A for Code-to-Name list.)

Manufacturer’s part Number or Type.
Total Quantity per assembly or component.

Recommended Quantity: This entry indicates

the recommended number of spare parts necessary
to support one to five instruments for a period of
two years, This list presumes an availability of
common electronic parts at the maintenance site.
For maintenance for one year or mote at an
isolated site, it is recommended that at )east one in
each assembly in the instrument be stocked. In the
case of optional subassemblies, plug-ins, etc. that
are not always part of the instrument, or are
deviations from the basic instrument mode, the
REC QTY column lists the recommended quantity
of the iterm in that particular assembly.

Use Code is provided to identify certain parts that
have been added, deleted or.modified during pro-
duction of the instrument. Each part for which a
use code has been assigned may be identified with
a particular instrument serial number by consulting
the Use Code Effectivity, paragraph 57,

54, HOWTO OBTAIN PARTS

55 Components may be ordered directly from the
manufacturer by using the manufacturer’s part numbsr, or
from the John Fluke Mfg. Co., Inc. factory or authorized
representative by using the FLUKE STOCK NUMBER. In

5-2

the event the part you order has been replaced by a new
or improved part, the replacement will be accompanicd by
an explanatory note and installation instructions, if neces-

. sary.

56. To ensure prompt and efficient handling of your
order, include the following information.

Quantity

FLUKE Stock Number

Description

Reference Designation or [tern Number
Printed Circuit Board Part Number

Instrument model and Serial number

USE CODE EFFECTIVITY LIST

SERIAL NUMBER EFFECTIVITY




AFTO FORM 22 Continued
33K8-4-713-1

P/N 332D/AR

Page 2

REASCN FOR CHANGE CONTINUED:

High Setting = ESC = 1.01l8V" .1017998
N EIN  (.01) (1000.002V)

Low Setting = ESC_ = 1.018V .1018002
~ NEIN (.0I) (999.998V)

These calculatlons show an allowable divider change of + .0000002, not + .000002
as stated in step 4.2.16.

RECOMMENDED CHANGE: Change step 4.2.16 to read as follows:

The DC wvoltage divider must indicate within + .0000002 of the recorded indication
in step 4.2.13.




DESCRIPTION

NO

MFR
PART NO

DC VOLTAGE STANDARD
Figure 5-1

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

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

Capacitor Switch P/C Assembly
(See Figure 5-4)

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

Main Mother Board P/C Assembly
(See Figure 5-6) '
Peference Supply B/C

Assembly (See Figure 5-7)

Series Pass Driver P/C Assembly
(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
Assembly (See Figure 5-11)

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

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

High Voltage Mother Board B/C
Assembly (See Figure 5-14)

Series Pass Element F/C
Assembly (See Figure 5-15)

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

Extender P/C Board

Cap, oil, 4 uf £10%, 1,200V

Cap, cer, 0.01 uf, gy, 1,600V
(located on C1)

332B

239343
(332B-4055)

. 314849
(332B/AF-
4051)

227603
(335A-4092)

| 314856
(332B/AF-
4052)

219238
(335A-4064)

314864
(332B/AF-
4083)

219154
(335A-4056)

219162

1(335A-4057)

251918
(333A4004)

219188
(335A-4059)

219196
(335A-4060)

192260
(3324-420)

239350
(332B-4056)

314823

- (332B/AF-

4061)
314815

(332B/AF-
4082)

187344
(3324-415)

183541
106930

239343

314549

227603

314856

219238

314864

215154 hs
219162
251918
219188
219196

192260

239350

314823
314815

187344

CMLE40Q5K12:
DD16-103
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Figure 3-1. DC VOLTAGE STANDARD (Sheet 1 of 3)
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MFR

DESCRIPTION vo | MFRI oART NO

Cap, cer, 0.005 uf £20%, 3,000V 188003 DD30-502
Cap, plste, 0.1 uf £10%, 1,500V 234260 C-60232A
Cap, poly, .10 uf £10%, 400V 289744 C280CFAT00K:
Diode, silicon, 1 amp, 100 piv 116111 1N4817

Dicde, silicon, 1 amp, 600 piv 112383 1N4322

Diode, light-emitting 309617 FLV102
Fuse, Type MDL, slow blow, 166306 Type MDL
1/4 amp, 250V

Fuse, Type MDA, slow blow, . 109280 Type MDA
3 amp, 250V (For 115V operation)

Fuse, Type MDX, slow blow, 1-1/2 109231 Type MDX
amp, 250V (For 230V operation)

Binding post, red, OUTPUT 149856 BHB10208G22
Binding post, black, QUTPUT 149864 PHB10208G21
Binding post, red, SENSE 149856 BHEB10208G22
Binding post, black, SENSE 149864 BHB10208G21
Binding post, GROUND | 155911 GP30ONC
Binding post, blue, GUARD ‘ 233833 DF31BLC
Relay, armature, 115 vac, dpdt 148940 060713-00
Meter, 0-100 va, 32502 225490 225490

Res, met flm, 100k £1%, 1/2w 151316 Type CEC-TO
(mounted on 53)

Res, met flm, IM £1%, 1/2w 161075 Type CEC-TO
(mounted on 53)

Res, car flm, 5M £1%, 1w 107458 Type C13

Res, var, ww, 5k £10%, 5w 219758 Type AW
{mounted on 53)

Res, var, ww, 3000 £10%, 5w 219741 Type AW
Res, comp, 1k £10%, 1/2w 108563 EB1021
Res, ww, 5008 £5%, 25w 183533 Type MC250




DESCRIPTION

MFR
PART NO

Res, ww, 100k £1%, 10w

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

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

Switch, interlock

Transformer, power

Transformer, high voltage

Line cord

Holder, fuse

Coupler, dial

Coupler, R5 to 83

Coupler, Digit Switches to detents
Coupler, Digit Switches, 51, 84, R6
Coupler, 83

Caupler, 51 shaft to 81 wafer

Cover (not illustrated)

Detent, 51

Detent, Digit Switches

Dial, 0-10

Dial, 0-X

Foot, rubber (not illustrated)
Handle, chrome plated brass
Knob, CURRENT LIMIT
Knob, DIGITS 1.7

177121

187864
187872

237305
240739
187146
187708
222315
222307
102822

160846

130252
193557
226779
104505
246058
200592
228809
240893
240887
226993
226985
103309
101717
190249
158949

Type SP1127

Type HC
245214HC

237205
240739
187146
V3L-78
222315
222307
102823

342004

130252
193537
226779
104305
246038
200552
228809
240895
240887
226993
226985
o102wW
807
190249
138949




MFR
NO PART NO loTV

DESCRIPTION

Knob, METER, POWER, VOLTAGE 158956 158956
RANGE

Knob, VOLTAGE TRIP
Concentric 162347 162347
vernier 241018 241018
trim disc 236950 236950

Lens, decimal, clear 222596 222596

Lens, decimal, red 228056 228056

Link, shorting, copper \ 190728 938LG

Panel, front 228775 228775

Shaft, 83 (not illustrated} 227272 227272

Shaft, §3 to front panel 240879 240879

Shaft, 51 239392 239392

Shaft, Digit Switches, 81, 84, R& 226928 226928




DESCRIPTION

STOCK
NO

MFR
PART NO

CAPACITOR P/C ASSEMBLY
Figure 5-2

Cap, plste, 1 uf £209%, 250V

Diode, silicon, 1 amp, 100 piv

239343
(332B4055)

150330

116111

89536

73445

05277

239343

C2B0AE/
PIM

1N4817

Figure 5-2. CAPACITOR PRINTED CIRCUIT ASSEMBLY




DESCRIPTION

STOCK
NO

MER

MFR
PART NO

RS2
R53, Rod
R55
R56
R57, R5Y
R59
RGO
RGtRG2
62

R64

SAMPLE STRING P/C ASSEMBLY
Figure 5-3

Res, met flm, 348 £1%, 1/8w
Res, met flm, 208 £1%, 1/8w
Res, var, cer met 5002 £20%, 1/2w

Res, var, cer met 2000 £200%. 1/2w

Res, met flm, 100 £1%, 1/8w

Res, 997,50, matched set
Res, 1996.582, matched set
Res, 3,995k, matched set

Res, 19 985k, matched set

Res, 99,923k, matched set

Res, var, cer met, 100€2 £20%, 1/2w
Res, var, cer met, 2008 #£20%, 1/2w
Res, var, cer met, 50082 £ 206, 1/2w
Res, met fim, 10082 £ 1%, 1/8w
Res, met flm, 20082 £ 1%, 1/8w

Res, met fim, 3480 £.1%, 1/8w

Res, ww, 20 +0.2%, 1/10w

Res, ww, 1022729, 1/10w |

Res, ww, 480 £ .015%. 1/4w

Res, ww, 102 £9%. 1/2w

Res, ww, 208 5%, 12w

Res, ww, 4082, 1/2w

Res, ww, 10082 +0.15%, 1/2w

Res, ww, 20002 £0.15%, 1w

314849
(332B/AF-
4051)

296699
236844
267815

261180

268789

267423
284711
267849
168195
245340
236778
131870
{31888
313809
155879
155887
158022
155846

131656

89336

91637
91637
71450

71450

91637

BO536

89536

89536

89536

71430
71450
71450
91637
91637
91637
89336
895336
89536
89536
BO536
89536
80536

BY536

3 14849

TYPE MFE1/8
TYPE MFF1/8
190PC$005

190PC2008B

TYPE MFF1/8

190PCI01R
190PC201R
190PC501B
TYPE MFF1/8
TYPE MFF1/8
TYPE MFF1/4
131870
131888
313809
L55879
155887
158022
155846

1316506




DESCRIPTION

NO

MFR TOT
PART NO [OTY

Res, ww, 40082 £0.25%, 1/2w

Switch, rotary, sample string

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

131698

313023

291021

131698

249

291021




Figure 5-3.  SAMPLE STRING PRINTED CIRCUIT ASSEMBLY




DESCRIPTION

NO

MFR
PART NO

CAPACITOR SWITCH P/C ASSEMBLY

Figure 5-4
Cap, clect, 400 uf +50/.10%, 25V
Diode, silicon, 1 amp, 100 piv

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

Tstr, silicon, NEFN

Res, comp, 1009 £10%, 1/2w
Res, comp, 15k £10%, 1/2w
Res, comp, 47082 £10%, 1/2w
Res, comp, 10k +10%, 1/2w
Res, comp, 1k +10%, 1/2w
Res, comp, 39k £5%, 1w

227603
(335A-4097)

168133
116111

233916
186155

203489
108100
108530
108413
108118
108563
236729

227603

CA37TARF400
INAE17

Type DRR-5
SP-24-P

CDQ10656
EB1011
ER133]
EB4711
EB1031
EB1021
GB3935

Figure 5-4.  CAPACITOR SWITCH PRINTED CIRCUIT ASSEMBLY

l"ﬁ.




MFR

DESCRIPTION NO PART NO

RANGE CALIBRATION P/C ASSEMBLY | 314856 29536 B14856
Figure 5-5 ‘(1.363:5221)3IAF-

Res, var, cer met, 2052 £20%, 1/2w 261180 71450 |190PC200B

Res, ww, 7.492k, matched set l> 89536 |>

Res, met flm, 202 1%, 1/2w 91637 [FYPE MFF1/8

Res, var, cer met 2000 £20%, 1/2w . 71450 [190PC2018
Res, ww, 74.925k, matched set ' 89536 I>
Res, met flm, 20082 1%, 1/2w . 151480 01637 [TYPE MFF1/8
Res, var, cer met, 2k £209%, 1/2w 267864 - |71450 [190PC202B

Res, ww, 74925k, matched set o I> 80536 Dﬂ

Res, met flm, 2k 1%, 1/2w 151266 91637 [TYPE MFF1/2

Test point, red ] 170480 74970 [105-752 -
Test point, black ] 149112 74970 |\DS-0753

Factory matched for resistance accuracy and temperature coefficient. When ordering, include all
information stamped on the tesistor (if not legible include information on adjacent resistors) in
addition to the information requested in paragraph regarding obtaining parts.

Figure 5-6. RANGE CALIBRATION PRINTED CIRCUIT ASSEMBLY




Figure 56. MAIN MOTHER BOARD PRINTED CIRCUIT ASSEMBLY




3328

DESCRIPTION

NO

MFR

TOT

PART NO |QTY

REC| USE
aTY|CODE

MAIN MOTHER BOARD
P/C ASSEMBLY - Figure 5-6

Cap, plste, 0.1 uf £20%, 200V

Lamp, neon

Res, met flm, 23.7k +1%, 1/2w
Res, met flm, 25.5k +1%, /2w
Res, met flm, 267k £ 1%, 1/2w
Res, met flm, 274k £1%, 1/2w
Res, car flm, 1.82M £1%, 1/2w
Res, comp, 1k +10%, 1w

Res, comp, 47082 £10%, 1w

Connector, female, 16 contact

219238
(335A-4064)

106433
185017

169383
219006
215930
218982
219089
109371
109710

187732

89536

56289
74276

75042
75042

75042
75042

75042
01121
jo1121

91662

219238

192P10402
NE-7

Type CEC-TO
Type CEC-TO
Type CEC-TO
Type CEC-TO
Type C12
GB102]
GB4711

00-5009-016-
153-001

REF
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. ' STOCK MFR
DESCRIPTION NO MFR PART NO

REFERENCE SUPPLY P/C ASSEMBLY 20536 P14864

314864
Figure 5-7 %38%])3/ AF-
IC, Operational amplifier 313106 MOTOMC1723CG

ROLA
IC, Operational amplifier 271502 12040 [LM301A

Ref amp with oven 248914 01795 B8T1-2

Cap, mica, 510 pf £5%, 500V 148411 14655 CD19F511]
Cap, mica, 27 pf £5%, 500V ‘. | 177998 14655 CD15F221)
Cap, plste, 0.1 uf £10%, 50V 271866 06001 [T3FIR5A104
Tstr, NPN 203489 (07910 CDO10656 |

Res, var, cer met, 10k £20%, 1/2w 267880 190PC103B:

Res, ref amp, matched set (R7A jsalways | 314971 [89536 B14971
9k res) ‘ :

Res, ww, S0C +.06%, 1/2w | 2msa93  [sos36 pasdon
Res, var, cer met 500 £20%, lliw . 267815 71450 IQOPCSOQB
Not used |
Res, met flm, 2.94k +1%, 1/2w 247528  |91637 [TYPE MFF1/2
Res, met flm, 6.34k +1%, 1/2w 218636 91637 [IYPEMFF1/2|
Res, met flm, 8.66k %1%, 1/2w 247957  |91637 [TYPE MFF1/2
Res, met flm, 16.9k £1%, 1/2w | 198275 - |o1637 [TYPE MFF1/2
Res, met flm, 7.15k £ 1%, ¥w 186072 - [91637 [TYPE MFF 1/
Res, met flm, 4.99k £1%, 1/2w | 148800 74970 [105-0753

Res, comp, 3382 £5%, 2w 161497  |01121 [HB3305

Res, comp, 1.50 5%, 1/2w 246793 |01121 [EB15G5




e
Gagrrdzing

o

>
-
]
=
w
[%2]
W
%
E
2
Q
i
[
=]
]
-
=
o
o
s
L
=
o«
(]
o
o
<L
o
73]
w
o
L
7]

Figure 5-8.
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DESCRIPTION

NO

MFR
PART NC

REC} USE
OTY|CODE!

SERIES PASS DRIVER P/C

ASSEMBLY - Figure 5-8
Cap, plstc, 0.47 uf £20%, 250V
Cap, Ta, 2.2 uf 210%, 20V
Cap, plste, 0.1 uf £20%, 200V
Cap, plste, 0,22 uf £10%, 80V
Cap, Ta, 15 uf £10%, 20V

Diade, silicon, 1 amp, 100 piv

Diode, zener, 10v

Diode, silicon, 150 ma, 6 piv

Diode, zener, 4.3V

Connector, male, 16 contact
Tstr, tested, silicon, PNP
Tstr, silicon, NPN

Tstr, silicon, NFN

Res, met flm, 4.02k £1%, 1/2w
Res, var, ww, 2k +10%, 1-1/4w
Res, comp, 2.7k £10%, 1w
Res, var, ww, 3k £20%, 1-1/4w
‘Res‘, met flm, 5.62k £1%, 1/2w
Res, comp, 100k £10%, 1/2w
Res, comp, 2.4k £5%, 1/2w
Res, comp, 472 £10%, 2w

219154
{335A-4056)

184366
160226
106435
159392
153056

116111

113324

113308

180453
187724

159491

203489

183004
167478
198416
109496
149781
219014
108126
108902
144352

219154

C2B0AE/P470
K2R2C20K.
192P10402
192P2249R8
K15C20K

IN4817

INSG1A

CD13161

INT49A

02-016-013-
- 5-200

159491

CD0Q10656

40250
Type CEC-TO
Type 110

GB2721
Type 110
Type CEC-TO
EB1041
EB2423
HBE4701




DESCRIPTION

NO

MFR
PART NO

TOT

Res, comp, 36k £5%, 1/2w
Res, met fim, 1k +£1%, 1/2w
Res, met flm, 221k £1%, 1/2w
Res, comp, 3.9k £10%, 1/2w
Res, comp, 20k £5%, 1/2w
Res, comp, 16k £5%, 1/2w
Res, comp, 10k £10%, 1/2w
Res, comp, 27k £5%, 1/2w
Res, comp, 22082 £5%, 1/2w
Res, met flm, 1082 £1%, 1/2w

Res, comp, 47k £5%, 1/2w

Res, comp, 62080 £5%, 1/2w
Res, comp, 18082 £10%, 2w
Res, comp, 2k £5%, 1/2w
Res, camp, 8.2k £5%, 1/2w

Heat sink

185591

151324

182527

161406

109041

159632

108118

186023

186031

151043

108738

108704

155457

169854

147777

186759

EB3635
Type CEC-TO
Type CEC-TO
EB3921
EB2035
EB1635
EB1031
EB2735
ER2215
Type CEC-TO

EB4735

EBG215
HRB1811
EB2025
EB8225

186759




DESCRIPTION

NO

MFR
PART NO

DIFFERENTIAL AMPLIFIER

P/C ASSEMBLY - Figure 5-9
Cap, plste, 0.1 uf £10%, 50V
Cap, miea, 510 pf £5%, 500V
Cap, Ta, 15 uf £10%, 20V

Cap, elect, 250 uf +50/-10%, 40V
Cap, mica, 27 pf £5%, 500V

Diode, silicon, 1 amp, 100 piv

Diode, zener, 10V
Diode, silicon, 1 amp, 100 piv

Connector, male, 16 contact

Tstr, silicon, NPN

Tstr, FET, silicon N-channel
Tstr, silicon, PNP

Tstr, tested, silicon, NFN
Tstr, silicon, PNP

Tstr, tested, silicon, NPN
Tstr, silicon, NPN

Tstr, silicon, PNP

Res, comp, 22k 5%, 1/2w
Res, comyp, 10002 £5%, 1/2w

Res, ww, 10k £0.2%, 1/4w
Res, comp, 1k £5%, 1/2w
Res, comp, 3.3k +5%, 1/2w
Res, comp, 3k £5%, 1/2w

219162
(335A-4057)

150318
148411
153056
178616
177998

116111

113324
116111
187724

177103
166223
190389
198812
190389
198812
203439
183558

186064
188508

112177
108597
165761
105050

89336

56289
88419
05397
73445
38419

03277

07910
05277
91662

07263
15818
04713
89536
04713
89536
07910
04713

219162

194FP1049R5
CDI9F511]
KI15C20%
C437ARG250
CDi5E2701

1N4817

INGG1A
IN4817

02-016-013-
5200

L IN3565
U-1249
SM4144

4805-198812
SM4144
198812

CDQ10656

IN3250

EB2235
EB1015

112177
EB1025
EB3325
EB3025
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DESCRIPTION

NO

MFR
PART NO

REC] USE
OTYICODE

Res, comp, 5108 £5%, 1/2w
Res, comp, 22M +10%, 1/2w
Res, comp, 6.2k £5%, 1/2w
Res, comp, 2.2k £5%, 1/2w
Res, comp, 1.2k +10%, 1/2w
Res, met flm, 100k +1%, 1/2w
Res, met flm, 221k £1%, 1/2w

Res, met flm, 40.2k £1%, 1/2w
Res, met flm, 7502 £1%, 1/2w

Res, met flm, 6.04k +1%, 1/2w
Res, met flm, 42,2k £1%, 1/2w
Res, met flm, 9.09k £1%, 1/2w
Res, met fim, 15k.:i:1%, 1/2w

Res, met fim, 1.58k +1%, 1/2w

Res, met flm, 9.76k £1%, 1/2w
Res, comp, 10k +5%, 1/2w
Res, comp, 2k £5%, 1/2w

108951
108233
108621
108506
108803
151316
182527

161059

150870

162586
182501
151258
151458
182343

182485
109165
169854

- EB51 15 .
EB2261
EB6225
EB2225
EB1221

Type CEC-TO
Type CEC-TO

Type CEC-TO
Type CEC-TO

Type CEC-TO
Type CEC-TO
Type CEC-TO
Type CEC-TO
Type CEC-TO

Type CEC-TO
EB1035
EB2025




MFR

DESCRIPTION NO PART NO

CHOPPER AMPLIFIER ASSEMBLY 251918 80536 251918
Figure B-10 (333A4004)

Cap, plstc, 0.1 uf £10%, 250V 161992 {73445 |C280AE/AIOOK
Cap, plste, 0.0068 uf £20%, 200V 106070 |56289 {192P68202
C4 Cap, plstc, 0.047 uf £10%, 250V 162008 [73445 (C280AF/ATK
5 Cap, mica, 4 pf £5%, 500V 190397  |14655 |CD15C040K
C6 Cap, mica, 640 pf +5%, S00V 215251 |14655 CDI9F6405

C7,C13 Cap, elect, 5 uf +75/—10%, 25V 152009 56289 BOD505G025
BA4

8, C21 Cap, elect, 50 uf +50/—10%, 25V 168823 73445 [C426ARF50

C9, C23 Cap, elect, 100 uf +75/—10%, 3V 106534 56289 BOD107GO03
CB4

C10 Cap, mica, 220 pf £5%, 500V 170423 14655 ICD15F221]
011 Cap, cer, 100 pf £10%, 1 kV 105593 71590 |DD-101
012 Cap, mica, 5 pf £10%, 500V 148577 14655 CD15CO5S0K

14, Clo Cap, Ta, 33 uf £10%, 10V 152832 56289 |150D336X90
10B2

C15,C17 Cap, elect, 15 uf +75/-10%, 6V 105700 56289 [30D1 565006
BA4

18 Cap, Ta, 100 uf £10%, 10V 170456 05397 KI100C10K
19, C20 Cup, plste, 0,013 uf £2%, 100V 233577 02799 |1PC-153-G

22 Cap, Ta, 047 uf £20%, 35V 161349 56289 (196D474X00
33

CRI Diode, zener, silicon 266601 07910 } IN965B

CR2
thru Diode, silicon, 150 mA 203323 03508 |[DHD1105

1C1 IC, operational amplifier 246603 07263 [USBT70939X
Tstr, MOS FET, P-channel 226043 07263 [FT704

Tstr, FET, N-channel 271924 07910 [CFE13041

Tstr, silicon, PNP 195974 04713 [2N3906
Tstr, silicon, PNP 288761 49956 |R32048

15 thru Tstr, silicon, NPN 218396 04713 J2ZN3904
)7




DESCRIPTION

STOCK
NO

MFR
PART NO

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

Res, met flim, 604k £1%, 1/2w
Res, comp, IQS'Z +5%, 1{4w
Res, met flm, 604K £1%, 1/2w
Res, comp, 3.3M £5%, 1/4w
Res, comp, 13k £5%, 1/4w
Res, comp, 20082 £5%, 1/4w

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

Res, met flm, 34k £1%, 1/2w
Res, comp, 10M £5%, 1/4w
Res, comp, 1.5k 5%, 1/4w
Resz, met flrh, 301 +1%, 1/2w
Res, met flm, 8.06k ;I:I%.,l 12w
Res, met flm, 68,1k 219, 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/d4w
Res, comp, 18k +5%, 1/4w
Res, comp, 56082 5%, 1/4w
Res, comp, 47k £5%, 1/4w
Res, comp, 180k £5%, 1/4w
Res, comp, 8l.2k +5%, /4w
Res, comp, 15k £5%, 1/4w
Res, met fim, 4.22k +1%, 1/2w

193334
148189

182493
147868
182493
208389
221598
193482

148130

151241

194944

148031
167494 .
159467

161083
| 148171

193425
151274
148155
148106
221929
148122

147991

148163
193441
160796
148114
223396

CB5135
CB1045

TYPE MFF1/2
CB1005
TYPE MFF1/2
CB3355
CB1335
CB2015

CB2235

TYPE MFEF1/2
CB106S
CB1525
TYPE MFF1/2
TYPE MFF1/2
TYPE MFF1/2:
CB6835
CB2435
TYPEMFF1/2
CB3335
CB1035
CB3635
CB1835
CB3615
CB4735
CB1845
CB8225
CB1535

TYPE MFF1/2




USE
CODE|

TOT|REC

013-5-

MFR
PART NO [QTY[QTY

106

91637 [TYPE MFF1/2
91637 [TYPE MFF1{2] 2

73138 {78PRSK
37942 ITYPE MTC
89536 251751

MFR
91662 P2

STOCK
NO

159905
17430
89462
23131

187724

2
2
2

3/4w
1/4w

*

%, 1/2w
, 1/8w

Tk +1%
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3k+1
16 contact

10k £30%,

met flm,
met fim,
var, comp,
male,
, chopper
Figure 5-10.
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DESCRIPTION

Res, var cer met, 5k £20%
24
18

Connector,

Res,
Res
Res,
Cover




3328

MFR REC| USE

DESCRIPTION NO PART NO CODE

AUXILIARY POWER SUPPLY P/C 219188 { 219188
ASSEMELY - Figure 5-11 (335A-4059)

Cap, Ta, 68 uf £10%, 15V 182824 K68C15K
Cap, elect, 250 uf +50/-10%, 64V 185850 C437ARH250

Cap, elect, 50 uf +75/-10%, 50V - 105122 TE1307

Cap, cet, 220 pf £10%, 500V 105528 315-02K4xsub :
221

Cap, plste, 2 uf £:20%, 100V 106963 Type X663FR

Cap, plste, 0.1 uf £20%, 200V 106435 192P10402
Cap, elect, 20 uf +75/-10%, S0V 106229 TE1305

Cap, plste, 0.0012 uf +10%, 200V 106088 192P12292

Diode, silicon, 1 amp, 100 piv | 116111 IN4817

Diode, zener, 3.9V 113316 IN748
Diode, zener, 6.3V ‘ 172148 1N3496

Connector, male, 16 contact 187724 02-501 gc? 13-
-2

Silicon controlled ractifier, 192567. C-6F
1.6 amp, 50V

Tstr, selected, siticon, PNP 159491 159491
Tstr, silicon, NPN 203439 CDQ10656 .

Tstr, silicon, NPN 183004 40250

Res, comp, 10k +5%, 1/2w | 109165 EB1035
Res, comp, 3900 £5%, 12w 109082 EB3915
Res, comp, 5.6k £5%, 1/2q 187880 EB5625
Res, comp, 158 £10%, 2w 155549 HB1505
Res, comp, 15k £10%, 1/2w 108530 EB1531
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DESCRIPTION

MFR

TOT

PART NO [OTY

Res, comp, 3k +5%, 1/2w

Res, comp, 33k +10%, 1/2w
Res, met flm, 7.15k £1%, 1/2w
Res, var, ww, 1k £20%, 1-1/d4w
Res, met flm, 2.55k £1%, 1/2w
Res, comp, 6.2k £5%, 1/2w

Res, met fim, 237k £1%, 1/2w

Res, 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 £10%, 1/2w
Res, met flm, 845k £1%, 1/2w
Res, met flm, 4.99k +1%, 1/2w
Res, comp, 2.0k £5%, 1/2w

109090
178541
186072
113266
176362
108621
182519
108977
110239
147777
108373
108381
159475
148890
169854

EB3025
EB333]
Type CEC-TO

Type 110

Type CEC-TO| -

EB6225
Type CEC-TO
EB17231
HEE201
EBR225

EB3321 |
EB4721
Type CEC-TO
Type CEC-TO
EB2025

REF
REF
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DESCRIPTION

NO

MFR
PART NO

CURRENT LIMITER P/C
ASSEMBLY - Figure 5-12

Cap, elect, 350 uF +75/—10%, 75V
Cap, elect, 20 uf +75/-10%, 50V
Cap, elect, 20 uf +75/-10%, 50V
Cap, elect, 350 uF +75/—-10%, 15V
Cap, elect, 20 uf +75/-10%, 50V
Cap, elect, 350 uF +75/=10%, 75V
Cap, plstc, 0.047 uf £20%, 100V
Cap, elect, 2 uf +75/-10%, 50V
Cap, elect, 160 uf +50/-10%, 64V

Diode, silicon, 1 amp, 600 piv

Dicde, zener, 36V

Diode, zener, 3.9V

Dicde, zener, 36V

Diode, zener, 12V

Diode, silicon, 1 amp, 100 piv

Diode, silicon, 150 ma, 6 piv

Connector, male, 16 contact

Tsty, silicon, NPN

Tstr, germanivm, PNP
Tstr, selected, silicon, PNP
Tstr, silicon, NPN

Tstr, selected, silican, PNP

219196
(335A4060)

292862
106229
106229
292862
106229
292862
106096
105197
170274

112382

186163
113316
237354
159780
116111

113308
187724

183004
152868
139491
203489
159491

219196

C437ARH250
TE1305
TE1305

C437ARH250
TE1305

C437ARH250

335B473M
TE1301
C437ARH160

IN4822

IN974B
IN748
IN3033A
IN759
IN4817

CDh13161

02-016-013-
5-200

40250
2N2869
159491
CDQ10656
15949]




DESCRIPTION

MFR
PART NO

Res, comp, 100 £10%, 2w
Res, comp, 3.3k £5%, 1/2w
Res, comp, 2.4k +5%, 2w

Res, comp, 7.5k £5%, 1/2w
Res, comp, 100k £10%, 1/2w
Res, comp, 1208 £10%, 2w
Res, comp, 4.7k £10%, 1/2w

Res, comp, 10k £10%, 1/2w

Res, comp, 16k £5%, 1/2w

Res, comp, 1k £10%, 1/2w

Res, comp, 2.2k £10%, 1/2w

Res, comp, 36k £5%, 1/ 2w

Res, comp, 330k 5%, 1/2w

Res, met flm, 12.1k £1%, 1/2w
Res, var, ww, 10k +£10%, 1-1/4w
Reg, var, ww, 1508 £10%, 1-1/4w
Heat sink

Heat sink

110163
165761
218834
108910

108126
155531

108381
108118

139632
108563

108605
185991
150201
182535
162115
113092
186759
186742

HB1001
ER3325
HEB2425
EB7525

EB1041
HB1211

EB47:1
EB1031

EBl635
EB1021

EB2221
EB36335
EB3345
Type CEC-TO
Type 110
Type 110
186739
186742




3328

DESCRIPTION

MFR
PART NO

REC| USE
QTY|CODE

AB

C2001
CR200}
CR2002
CR2003
K2001

Q2001

R2001
R2002
R2003
R2004

TIME DELAY P/C ASSEMBLY
Figure 5-13

Cap, elect, 400 uf +50/-10%, 40V

Diode, silicon, 1 amp, 100 piv

Relay, armature, 12 vde, dpdt

Silicon controtled rectifier, 1.6 amp,
50V

Res, comp, 2.2k £10%, 2w
Res, comp, 5.6k £10%, 1/2w
Res, comp, 3908 +10%, 1/2w
Res, comp, 10k £10%, 1/2w

192260
(332A-420)

185868
116111

176347
192567

109967
108324
108365
108118

89536

73445
05277

192269

C437ARGA00
IN4817

62-760
C-6¥

HB2221
EB5621
EB3911
EB1031

Figure 5-13. TIME DELAY PRINTED CIRCUIT ASSEMBLY




R i

Figure 5-14. HIGH VOLTAGE MOTHER BOARD PRINTED CIRCUIT ASSEMBLY




MFR

DESCRIPTION NO PART NO

HIGH VOLTAGE MOTHER BOARD 239350 89536 239250
P/C ASSEMBLY - Figure 5-14 {332B-4056)

Series Pass Element P/C Asgembly 314823 89536 314823
(See Figure 5-15) {(332B-4064)

Preregulator P/C Assembly 314815 |89536| 314815
{See Fipure 5-16) (332B-4082)

Cap, elect, 125 uf +50/-10%, 450V 106336 |56289| Type 66D
Cap, elect, 8 uf +50/-10%, 450V . 194068 56289 | 39DB0OSF-

| | 450HE4
Cap, plste, 1 uf £20%, 200V 106450  [84411 | Type X663F
Cap, eleat, 50 uf +75/-10%, SO0V " 105122 |sois3| TE1307
Cap, cer, 0.001 uf+20%, 3 kv 105635  |80183| 29C300
Cap, cer, 0.01 uf, gmv, 1600V 106930 71590 | DD16-103

Diode, silicon, 1 amp, 600 piv 112383 | 05277 1N4822

Diode, silicon, 1 amp, 100 piv 16111 |05277] - 1N4817 [

Relay, reed, 5,000V | | 184a40 [12617] DRVT
 Coll, reed relay, 24V | 186155 | 71707  SP-24P
Reiay, reed, 5,000V Cy ' 184440 12617 DRVT~1
Coil, reed relay, 24V C | sess |mwor|  seasp
Res, comp, 220k £10%, 2w 110197 [o1121] HB2241°

Res, comp, 470k £5%, 1w | 809819 01121 GBa74s
Res, comp, 1082 £10%, 2w 110163 01121 HB1001
Res, comp, 47082 £10%, 1/2w 108413 01121 EB4711
Res, comp, 5.18 5%, 1w 219071 01121 GB51G5
Res, comp, 2708 £10%, 2w 110189 |o112t] mm27IL
Res, comp, 2.2k +10%, 2w 109967 1121 HB2221
Res, ww, 2k +5%, 10w 155416 06136| Type 10F
Transformer, pulse 185827 89536 185827

Connector, female, 16 contact 285015 | 91662 00-5009-016
153.001
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DESCRIPTION

NO

MFR
PART NO

TOT
ary

REC| USE
QTY|CODE

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 +50/-10%, 16V

Diode, silicon, 1 amp, 600 piv

Dicde, zener, £5%, 16V
Dicde, zener, 20V
Diode, zener, 36V

Dicde, silicon, 1 amp, 100 piv
Dicde, zener, 6.2V
Diode, zener, 200V

Connector, male, 16 contact

Tstr, silicon, NPN

Tstr, silicon, unijunction

Tstr, silicon, NPN
Res, comp, 1.8k £10%, 2w

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

314823
(332B4061)

105676
194068

313239
175232

241356

112383

313221
113340
186163

116111

180497

217422

187724

190710

117176
203489

183983

108522

89536

56289
56289

06001
56289

73445

14823
33C58B

39DB0O5F450-
HE4

TSF1IR5A224

C023B101E-
BO2M

C426ARE20

IN4822

UZ3716
INSGEA
IN974B

1N4817
IN753
IN3051A

02-016-013
5-200

2N3739

2N16T1A
CDQ10656

HB1821

EB6235

REF




DESCRIPTION

NO

MFR
PART NO

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

Res, comp, 68k £5%, 1/2w
Res, comp, 75k £5%, 1/2w

Res, comp, 1k £5%, 1/2w

Res, comp, 82k £5%, 1/2w

Res, comp, 91k £5%, 1/2w

Res, comp, 100k £5%, 1/2

Res, comp, 1.182+5%, 1/2w
Res, comp, 22k £10%, 2w

Res, comp, 5.1k £5%, 1/4w

Res, comp, 36k £5%, 1/2w
Res, comp, 18dﬂ 5%, 1/2w
Res, comp, 1.1k £5%, 1/4w
Res, comp, 5.1k £5%, 1/4w
Heat sink

Inductance, 2.2 MH
Inductance, 220 uh

Tstr, silicon NPN

Tstr, silicon NPN

158659
219048
108597

159624
108928

108597

195966
219030

168054

163717

109975

1933472

185991
108944
267336
193342
192245
147801
147835
218396
177105

HB1041
EB3633
EB1023

EB6835
EB7535

EB1025

EB8235
EB9135

EB1043

EB1iG5

HRB2231

CB5125

EB3635
EB1813
CB1125
CB5125
192245
WEE-2,200
-WEE-220
2N3904
IN3565




MFR EDT
DESCRIPTION no  |MFR PART NO lOTY

PREREGULATOR P/C ASSEMBLY 314815 |89536! 314815 |REF
Figure 5-16 (332B-4082)

Cap, cer, 0.05 uf +80/-10%, 500V 105676 56289 33C58B | REF

Cap, elect, 250 uf +50/-10%, 16V 187765 73445 | C437TARE250
Cap, mylar, 1.0 uf £20%, 200V , © 106450 72028 364
Cap, mylar, .001 uf £10%, 200V 159582 56289 { 192P10292

Diode, siticon, 1 amp, 100 piv 116111 IN4&17

Diode, silicon, 1 amp, 600 piv 112383 IN4822

Diode, silicon, 3 amp, 200 piv 187716 MR10228

Diode, zener, 200V . 187617 IN3350RA
Relay, armature, 115 vac, dpdt 106864 100-5ADPDT
Relay, reed, 500V 136630 Type DRG-1
Coil, reed relay, 24V 186155 Sp-24.p

Connector, male, 16 contact 187724 02-016-013-
5-200

Tstr, silicon, NFN 193953 320C034H31
Tstr, silicon, NPN . 261347 Type DT$410
Tstr, tested, silicon, NPN 203489 CDQ10656
Tstr, tested, silicon, PNP . 159491 4805-159491
Tstr, silicon, NPN 203489 CDO10656
Tstr, silicon, PNP 15949] 159491
Res, comp, 6852 £10%, 2w 110205 HE6301
Res, ww, 0.1920 £1%, 3w 238741 238741
Res, ww, 1k £5%, Sw 113282 Type SF1000
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Figure b-16.

PREREGULATOR PRINTED CIRCUIT ASSEMBLY




DESCRIPTION

NO

MFR TOT
PART NO |OTY

Res, comp, 22k £5%, 1/2w
Res, ww, 19 £10%, 5w
Res, comp, 22082 £10%, 1/2w

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

Res, comp, 10082 5%, 1/2w
Res, comp, 2.2k £5%, 1/2w
Res, comp, 10082 +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 £5%, 1/2w
Res, comp, 56082 £5%, 1/2w
Res, comp, 6882 +5%, 1/2w
Heat sink

186064
112425
108191
109058
188508
108506
188508
108597

108597

108886
165761
109124
178384
314807

EB2233
1K48F

EB22i1
EB4315
EB1015
EB2035
EB1015
EB1025

EB1025

EB4725
EB3325
EB5615
EB6805
314807




Section 6

Option & Accessory Information

There are no options or accessories available for use with the Model 332D DC Voltage Standard, other than the rack
mounting kits described earlier in section 2 of this manual. \




Secﬁon 7

General Information

7-1 This section of the manual contains generalized

" user information as well as supplemental information to
the List of Replaceable parts contained in S8ection 5. The
following information is presented in this section:

List of Abbreviations

Federal Supply Codes for Manufacturers

Fluke Technical Service Centers — U.S. and Canada
Sales and Service Locations — International

Sales Representatives — U.3. and Canada




List of Abbreviations and Symbols

A or amp
ac

af

ald

assy
AWG

B .

bed

°c

cer
cermet
ckt
cm

ampers

altarnating current
audio frequency
analog-to-digital
assembly

american wire gauge

bel

binary coded decimal
Calsius

capacitor
caunterclockwise
ceramic

ceramic to matal (seat)
cireuit

centimeter

common made rajactian
ratio

compesition

continue

cathode-ray tube
clockwise
digital-ta-analog
digital-to-analog
convertar

decibel

direct current

digital multimeter
digital voltrmater
elactrolytie

external

farad

Fahrenhait

Fiald-affect transistor
flip-flop

frequency

faderal stock number
gram

diga (107} (=} or neg
guard NO
germaniuem ns

gigahartz apnl ampt
guarantead minimum [+

value para
ground peb

henry pF

heavy duty pn

high freguency {+) or pas
hertz pot
integrated circuit B
intermediate frequency pRMm

inch (es) PROM
internal

input/output psi

kilo (10%} RAM
kilohertz rf
kilohm(s} rms
kilovalt(s} ROM

low fraguency 5 QF 5BC
light-emitting diode scope
least significant it gH

least significant digit S
reaa {10%)

milki (10°)
milliampara(s}
maximum

maetal film
megahertz

minirum

millimater
millisecond

most significant bit
most significant digit
mean time between
failures

mean tima to rapair
millivalt {s)
multivibrator
megohmis)

rano (1077

mot appiicable
notmally closad
negative

normally open
nanosacond
aperational amplifier
pica (10717)
paragraph

printed circuit board

picofarad

frart number

positive

patentiometer
peak-to-pedk

parts par millien
programmable read-only
memaory

pound-farce per squarg inch
random-accass memory
radio frequency

root mean sguare
raad-only memory
sacond (time)
oscilloscope

shielg

silican

serial number

shift register

tantalum

terminal board
temperature coafficient or
tamparatute cormpensating
temperature compensated
crystal oscillator

test pint
micrp {10
ultra high frequency
micrasecond(s) (107}

unit uader test

volt

voitage

variahle

voltage controlled oscillator
vary high freguancy

vary low frequency

watt{s)

wira wound

transformer

transistor

crystal

crystal oscitlator

ohmis)

micro {107}

.6)

e Sw pew




Federal Supply Codes for Manufacturers (Continued)

a0213

Nytronica Comp. Group Ing,
Subsidiary of Nytronics Inc.
Formerly Sage Electranics
Rochastar, Mow  ork

00327
Welwyn International, Ing,
Westlaka, Ohig

QOESE
Aarovax Carp.
New Bedford, Massachusetts

00686
Film Capacitors, Inc.
Passaic, New Jersey

Q0779
AMP Inc.
Harrisberg, Pannsylvania

D1121
Allen-Bradley Co.
Milwaukes, Wisconsin

01281

TRW Electronic Comp,
Semiconductor Operations
Lawndale, Catiforma

01285

Texas | nstrurnents, Inc.
Semiconductor Group
Dallag, Texas

o537

Matorala Communications &
Electronics 1nG.

Franklin Park, llinois

Q1686
RCL Electronics 1ne.,
Manchester, New Hampshire

01730
Replaced by 73586

D1884 - use 56229
Sprague Electrie Co.
Crearborn Elactranic Div,
Lockwood, Florida

02114
Farraxcube Corp,
Sauvgerties, New York

Q2131

General Instrument Corp.
Harris ASW Div.
Westwood, Maine

02395
Rasan Mfa. Co,
Brooklyn, New Y ork

02533

Snelgrove, C.R, Co., Ltd.
Dan Mills, Ontario, Canada
M3B TM2

02608

Fenwal Labs

Div. of Travenal Labs.
Maeton Grove, linals

02660 ‘ '
Bunkar Ramp Corp., Conn Qiv.
Farmerly Amphenol-Borg
Electric Corp,

Broadview, ItFinois

2799
Areo Capacitars, inc.
Chatsworth, California

03508

Ganeral Electric Cao.
Semiconductor Products
Syracuse, New York

03614
Replaced by 71400

23651
Baplaced by 44655

03797

Efdema Div.

Ganiseo Technology Corp.
Compton, Califarnia

03877
Transistron Electronic Corg,
Wakefield, Massachusetts

03888
K01 Pyrofilm Corp.
Whippany, New Jersey

03211

Clairex Electronics Div.
Clairex Corp.

Mz, Vermon, New Yark

03980
Muirhead Ine.
Mountainside, New Jersay

04009
Arrow Hart Ing,
Hartford, Connecticut

04062
Replaced by 72136

Q4202
Replaced by 81312

04217

Essax |nternational Inc.
Wire & Cable Div,
Anaheim, California

04221

Aeamio, Div, of
Midtex Inec.
Mankato, Minnesota

04222 ]
AV X Ceramics Div,
AVX Corp.

Myrtla Baach, Florida

04423
Telonic Industries
Laguna Beach, California

04645
Replaced by 75376

04713

Matorala Inc. Semiconductor
Praducts

Fhoenix, Arizona

04946
Standard Wire & Cable
Los Angeles, California

05082
Beplaced by 34388

05236
Jonathan Mfg. Co,
Fullerton, Califarnia

05245

Components Corp. now
Coprcom, Ine.

Chicage, Hlinois

05277

Westinghouse Electric Comp.
Semiconductor Div.
Yaungwood, Fannsylvania

Q5278
Replaced by 43543

05279

Southwast Machine &
Plastic Co.

Glendora, California

05397

Union Carbida Carp.
Matarials Systerns Div.
Mew York, Naw Yaork
05571 - usa 56289
Sprague Electric Co.
Pacific Div,

l.os Angeles, California

0BE74
Viking Industries
Chatgworth, Califernia

05704
Replaced by 16258

05820 i
Wakefield Engineering Inc.
Wakefield, Massachusetts

06001

General Elestric Co,
Electronic Capacitor &
Battery Products Dept,
GColumbia, South Caraling

06136
Replaced by 63742

063283
Panduit Corp.
Tinley Park, NMinois

0B473

Bunker Ramo Corg.
Amphengl SAMS Div,
Chatsworth, California

06555 :
Beoede Electrical 1nstrument Co.
Penacook, New Hampshire

05739
Elactron Corp,
Littieton, Colorado

06743
Clevita Corp.
Claveland, Ohto

06751 .
Companents, Inc, Samcor Div,
Phoenix, Arizona

0a860 ) )
Gould Automotive Div.
City of Industry, California

06961

vernitran Corp., Piezo
Electric Div,

Formerly Glavite Carp,, Piezo
Electric Div.

Badfard, Ohio

06980

Eimac Dv.

Varian Associates
San Carlos, California

07047
Ress Milton, Co., The )
South Hampton, Pennsylvania

07115
Raeplaced by 14674

07138

Westinghouse Electric Corp.,
Electranie Tube Division
Horsehead, New York

Q7233

THRW Electronic Components
Cinch Graphic

City of Industry, California

07256

Silicon Transistor Corp.
Div, of BBEF Group Inc.
Cheimsford, MA

07261

Aumet Corp.

Gulver Gity, Califarnia
07263

Fairchitd Semiconductor
Div, of Fairchild Camera
& Insteument Corp.
Mountain View, California

07344
Bircher Co., Inc.
Rochester, New Yotk

Q7587

Burndy Corp.
Tape/Cable Div.
Rochester, New York

077492
Lerma Enginaering Corp,
Northamptan, Massachusatts

a7e210

Taledyne Semico ndustor
Formarly Cantinental Davice
Hawtharne, California

07933 - use 49956
Raythean Co.
Semiconductor Div, HQ
Moumntain View, California

08226
Industre Transistor Corp.
Long \sland City, Mew York

08281
Spectra Strip Corp,
Gardan Grove, Galifornia

08530
Reliaren Miga Corp.
Brooklyn, New York

2206
General Blectric Co.
Miriature Lamp Products Dept.
Cleveland, Ohia

08863
Nylomatic Corp,
Norrigville, Pannsylvania

08988 - use 53035
Skattie Electronics Ing,
Archbald, Panngylvania

09214

G.E, Co. Semi-Conductor
Products Dept,

Powear Semi-Conductor
Products OFN Sec,
Auburn, New York

0353
G and K Componants
Watertown, Massachusetts

09423
Scientific Components, Ine.
Santa Barbara, Califormia

09922
Burndy Corp.
Narwalk, Connecticut

02963
Dale Electronics Fne,
Yankton, 5. Dakota

10052

Barker Enginaaring Corp.
Formerly Amerace, Amarace
EENA Carp.

Kanilworth, New Jorsey

11236
CTS of Berne
Earna, Indiana

11237
CTS Keene Ine.
Paso Bokies, California

11358

CBS Electronic Dy,

Columbia Broadcasting System
Newburyport, MN

11402

Bast Products Co.
Chicago, lllingis

11503

¥eystone Golumbia Inc.
Warren, Mighigan
11532

Teledyne Relays
Hawthorne, California




Federal Supply Codes for Manufacturers (Continued)

1171

Gengrel tnstrument Corp
Rectifier Division
Hickville, New Yaork
11726

Qualidyne Cerp.

Santa Clara, California

12014
Chicage Rivet & Machine Co.
Ballwood, Hlingis

12040
National Semicanductar Corp,
Danburry, Connecticut

12080
Qioties, 1nc,
Chatswerth, California

12136
Philadeiphia Handle Co.
Camden, New Jersay

12300

Fotter-Brumfield Division
AMF Canada LTD.
Guelph, Onatrio, Cunada

12323
Presin Co., Inc.
Shelton, Connecticut

12327

Freeway Corp. formerly
Frevway Washer & Stamping Co.
Cleveland, Ohic

12443

Budd Ca. The, Palychem Froducts
Plastic Products Div,

Bridgeport, FA

12615
U5, Terminals Ing,
Cincinnarti, Ohic

12617
Mamlin Inc.
Lake Mills, Wiscongin

12697
Clarggat Mfg, Co.
Dover, New Hampshire

12749
James Eleciranics
Chicaga, lllincis

12856
Micrometals
Sierra Madre, California

12954
Dickson Electranics Corp.
Scottstiule, Arizona

12969
Unitrode Corp.
Watartown, Massachusatts

13103
Thermalloy Ca,, ine.
Dallas, Texas

13327
Batitron Devices lnc.
Tuppan, Mew York

13511

Amphanc! Cadre Div.
Bunker-Rumo Corp,

Los Gatos, California
13606 - uze 56289
Sprague Electric Co.
Trangistor Div.

Concord, Mew Humpshire

13639
Riplaced by 23732

14099
Semtech Corp.
NWewhury Park, Califarnia

14140

Edison Elegtronic Div.

Me Gray-Edison Ca.
Marchester, New Hampshire

14193

Cal-R-Inc. formarly
Califoroia Resistor, Corp.
Santa Monica, California

14298

Armerican Companents, Inc.
an tnsilce Co.
Conshohocken, Pennsylvania

14655

Cornell.Dybiier Eleetronics
Division of Federal Pacific
Eieetric Co, Govr, Control Dapt.
MNewark, Mew Jersey

14752
Elactro Cube Ing,
San Gabriel, California

14869
Feplaced by 96853

14536

General Instrument Corp,

Semi Conductor Products Group
Hicksaville, Mew Yaork

15636
Ele-Troi Inc,
Saugus, Galifarnia

18501

Fenwal Eisctronics Inc,

Div. of Kidde Walter and Co., Inc.
Framingham, Massachusetts

15818

Teledyne Sermiconductors, formerly
Ameleo Semiconductor

Mauntain View, California

15849

Litton Systerns inc. Useco Div,
formerly Useco Ing,

Van Muys, Catifernia

15898

International Business
Machines Corp.

Essex lunction, Vermoent

159039
Replaced by 14140

16258
Space-Lok Inc,
Burbank, California

16299

Corning Glass

Electronic Companents Div.
Raleigh, Narth Carolina

16332
Replaced by 28478

16473

Cambridge Scientific Ind.
Div, of Chemed Corporation
Cambridge, Maryland

16742

Paramaunt Plastics Fabricators, Inc.
Downey, California

16758

Delco Electronics

Div, of General Motorz Corp.
Kokomo, Indiana

17001
Replaced by 71468

17069
Cireyit Structures Lab.
Burbank, California

17338
High Pressure Eng. Co., Inc.
Qklahoma City, Oklahoma

17545
Attantic Semiconductors, Inc,
Ashury Park, New Jersey

17856
Siliconix, Ing,
EBanta Clara, Califarnia

17870
Replaced by 14140

18178
Vactac Inc,
Maryland Heights, Missouri

18324

Signetics Corp.

Sunnyvala, California

18612

Vishay Resistor Products Div.
Vizhay Intertechnelogy Inc.
Malvarn, Pennsylvania

18736
Voltronics Corp.
Hanover, New Jersey

18927

G T E Sylvania Inc.
Precision Material Group
Parts Division

Titugville, Pennsylvenia

19451
Paring Machinery & Supply Co.
Seattle, Washingten

12701
Elactro-Midland Corp,
Mepco-Electra Ing,
Mineral Wells, Texas

21584
Enochz Mfg. Inc.
Indianapalis, Indiana

20891
Self-Organizing Systems, Inc.
Dallas, Taxas

21604
Buckeye Stamping Ceo,
Colurnbug, Ohio

21845

Salitron Devices ne.
Transistor Qvisien
Riveria Beach, Florida
22767

ITT Semiconductars
Pala Alte, Culifornia
23050

Product Comp. Corp.
Maunt Vernon, New York
23732

Tracar Ine.,

Rockyille, Maryland

23880
Stanford Applied Engrna.
Zunta Clara, California

23936

Pamatar Div., Wm. J. Purdy Co.
Burlingame, Galifornia

24248

Repiaced by 94222

24355

Analog Devices Ine.
Norwood, Massachusetts

24655
Ganera! Radio
Congord, Messschusetts

24759
Lenox-Fugie Electronics Inc,
Sauth Plainfiald, New lersey

26088
Siemen Corp.
Isifen, New Jersey

28403

Amperex Electronic Corp.
Semiconductor &
MicroLircuits Div,
Slatersville, Rhode 1sland

27014
National Samiconductor Corp,
Santa Clara, California

27264
Malax Products
Downers Grove, |linois

28213

Minnesota Mining & Mfg. Co.
Consumer Products Div.

5t. Paul, Minnesota

28475

Serv-/-Link formerly
Babhannan Industries
Fart Waorth, Texas

25478

Deltrol Contrals Div,
Deltrol Corporation
Milwaukee, Wisconsin

23480

Hewlett Packard Co. Corporate H.Q,

Palg Alta, Califarnia

28520
Heyman Mfg. Co.
Kenitworth, Mew lersey

20083
Mansanta, Go,, tng,
Santa Clara, California

29604
Steckpole Components Co.
Raleigh, North Carplina

30148
A B Enterprise Inc.
Ahaskie, Narth Carofina

30323
Ilinois Tool Warks, ing,
Chicago, Hlinois

31091
Optirnax Ine.
Caimar, Pennsylvania

32539
Mura Corp,
Grest Mack, New ¥ark

32767
Griffith Plastic Corp.
Burlingame, California

35809
Advaonced Mechanica! Componenta
MNarthridge, California

32897

Erie Technological Products, Ing,
Fregquency Control Div.

Carliste, Pennsylvania

32997

Bourns Inc.

Trimpot Products Division
Riverside, Calitornia
33173

Genaeral Electric Co.

Products Dept.
Dwensboro, Kentucky

aem e




Federal Supply Codes for Manufacturers (Continued)

34333
Silicon Genaral
Westmnlnlater, Catifornia

34335
Advanced Micro Devices
Sunnyvale, Califarnia

34202
Electromative Inc.
Kenilworth, New Jorsey

37842
Mallery, P.R. & Co,, lnc.
Indianapalis, Indiana

42498
MNational Radic
Malrose, Massachusetts

43543

MNytronics Ine.,
Transformer Co. Div.
Geneva, New York

44655
Ohmite Mfg. Co.
Skakie, HHlinols

49671
RCA Corp.
Naw York, New York

49956
Raythaon Company
L.axipgton, Massachusetts

50038

Mostek Corp,

Carrollton, Texas

50579

Litronix Ine.

Cupertino, Califernia
51605

Seientific Components Lng,
lindan, Mew Jarsey

53021

Sangarmno Electric Co.
Springfield, Hlinais

54204

Cutlar-Wammer Ine, formerly

Selma, North Caralina

E5026

Simpson Electrie Co,

Div. of A, Gage and Mach. Co.,
Elgin, lllinois

56259
Sprague Electrie G,
Marth Adams, Massachusetts

5R474
Supserior Electric Co.
Bristol, Connactitut

50395

Tarin Corp, formarly
Torringtan Mfg, Co.
Torrington, Sonnesticut

63743

Ward Leonard Electric Co., Ine.
Mount Vernon, New York
64834

West Mfg, Co,

San Francisco, Catifornai
650482

Westen tnstruments ing.
Newark, New Jersey

66150

Winslow Tele-Tronics Inc.
Euton Town, New Jersey

70485
Atlantic 1ndia Rubber Works
Chicaga, Wingis

Shalloross, A Cutter-Hammar Co.

70563
Amperite Company
Unian City, New Jersay

70903
Balden Corp.
Geneva, Ilinois

71002
Birnbach Radio Ce., Ing,
Freeport, L1 Mew York

71400

Bussmann Mfg.

Div, of MeGraw-Edison Co,
Saint Louis, Missouri

71480
CTS Corp,
Elkhart, Indiana

71468
ITT Cannon Electric 1ne,
Santa Ana, California

71482
Clare, G.F. & Co.
Chicage, lllinois

71550

Centralaby Electronics
Div. of Globe Union Ing.
Milwaukes, Wisconsin

71707
Zatg Coil Co., Inc.
Providance, Rhode 1sland

71744

Chicago Miniature Lamp Works
Chicage, Ilingis

71785

TRW Elactronics Components
Cinch Connector Operations Div.
Elk Grave Village, Chicago, 1lingis

72005
Drriver, Wilber B,, Co,
Mewark, Mew Jarsay

72082
Faplaced by 06980

72136
Electro Motive Mg, Co.
Williamantic, Connecticut

72258
Nytronics bne.
Palham Mangr, Naw Jarsey

72619

Dialight Div.

Amperex Electronic Corp.
Bracklyn, New York

72653

G.C. Electronics

Div. of Mydramerals, Inc.
Broaklyn, New Yoark

72665
Replaced by 80303

72784
Dzus Fastemer Co,, Inc.
West Istip, New York

72938

Gulton Ind. Inc.
Guderman Div,
Chicage, H1ingis
72082

Esie Tach. Products Inc,
Erie, Pennsylvania

73138

Beckman nstruments Ing.
Helipot Bivision
Fullerton, California

74203

Hughes Aircraft Ce.
Elactron Dynamics Div.
Torrence, California

73445
Amperex Electronic Corp,
Hicksvilla, LI, New York

73555
Carling Elactric Ine.

Waest Hartford, Connecticut

73586
Circle F industries
Tranton, New Jarsay

73734

Federal Screw Products, Inc.

Chicaga, inois

73742
Fischer Special Mfg. Co.
Cinginnati, Ohig

73899

JFD Electronics Co.
Components Corp
Broaklynr, New York

73949
Suardian Electric Mfg. Co.
Chicage, llinais

74199

Quan Nichols Co.
Chicagao, lllingis
4217

Radio Switch Corp.
Marlbaro, New Jersay
74276

Signalite Div,

Genaral Instrument Corp.
Neptune, New Jersay
743086

Piezo Crystal Co.
Carlisla, Pannsylvania

74542

Hayt Elect. Instr. Works
Penacook, Mew Hampshira
74970

Jahnson EF,, Co.

Waseca, Minnasota

79042

TRW Elactronics Components

IRG Fined Resistors
Philadelphia, Pannsylvania

75376
Kurz-Kasch Ine.
Dayion, Ohio

76378
GTS Knights lnc.
Sandwich, Hlinois

75382
Kutka Electric Carp,
Mount Verngn, New Yark

75215
Littlefuse Iné.
Des Plaines, lllinois

76854

Qak Industries e,
Switch Div.

Crystal Lake, Hlinois

77342

AMF Inc.

Fotter & Brumfield Div.
Princeton, Indiana

77638

Genaral Instrument Corp.
Rectifier Division
Brooklyn, New York

77969
Rubbercraft Carp, of CA. LTD.
“Torrance, California

73189

Shakeproof

Div, of lllinois Taol Works inc.
Elgin, 1Minols

78277
Sigma Instruments, inc.
South Braintrge, Massachusetis

78488
Stackpole Carben Ca,
Saint Marys, Pannsylvania

78553

Eaton Corp, Engineared
Fastener Driv.
Tinnarman Plant
Cleveland, Ohio

79136
Waldes Kohinoar Ine.
Long Island City, Naw York

79497
Western Rubber Company
Goshen, Indiana

79963
Zigrick Mfg. Corp,
Mt. Kisko, New York

80031 )
Eleciro-Midland Corp., Mapea Div.
A North American Philllps Co.
Morristown, New Jersey

80145

LFE Corp., Process Control Div.
formerly APl Instrument Co.
Chasterland, Ohio

80183 - use 56289
Spragus Products
MNorth Adarns, Magsachusetts

80294 )
Bourns Inc., | nstrument Div.
Riverside, California

80623
Hammarlund Mfg, Co., inc.
Red Bank, New Jersay

50640
Stevans, Arnold Inc.
South Boston, Massachusetts

81073
Grayhill, lng.
La Grange, Illincis

81312

Winchester Elactronics

Div. af Litton lndustries Ine.
Oakvilla, Connecticut

81439
Therm-0-Dise Ing,
Mansfield, Qhic

314832

Intarnational Rectifier Carg,
l.0s Angeles, California

81590
Korry Mfa, Co.
Searzle, Washington

81741

Chicago Lock Co,
Chicago, Nlinois
82308

Palmer Electronics Corp,
South Gate, California

22380
Switeheraft Inc.
Chicago, HIinois

16




Federal Supply Codes for Manufacturers (Concluded)

82415 )
North American Phillips
Controls Corp.
Frederick, Maryland
82872

Reoanwell Corp.

New York, New Yaork

82877
Rotron fne,
Woodstock, Mew York

22879
ITT Royal Electric Div.
Pawtucket, Rhade sland

B2003
Varo inc.
Gartand, Texas

8058

Carr G, The United Can Div.
of TRW

Combridge, Massachusetts
83298

Bendix Corp.

Electric Power Division
Emomown, New Jersey
83330

Smith, Harman M., Inc.
Brooklyn, New York

234718

Rubhkercraft Corp. of America, 1nc,

Wast Maven, Connecticyt

33594

Burroughs Corp.

Efectranic Components Div.
Plainfield, New Jarsay

83740

Union Carbide Corp.

Battery Products Div,

formarly Consumer Products Div.
New York, New York

284171
Arco Electronics
Great Neck, Mew York

84411

TRW Electronic Components
TRW Capacitars

QOgallala, Nebraska

84613
Fuse Indicator Corp.
Rockvilla, Marylang

54682

Cssex International ing,
Industrial Wire Div.
Peabyocly, Massachusetts

BGa77

Pregision Metal Products,
of Maiden Inc.
Stoneham, Massachusetts

26604

Radie Corp, of America
Electronic GCompanents Biv,
Harrison, New Jersey

86928
Seastram Mfg, Co,, Ing,
Glendsle, California

287034

Ihrminated Prodocts 1nc.
Subsidiary of Qak Industries [nc,
Anghiern, California

828218

Gould Inc.

Indugtrial Div,

Trenton, Mew Jersey

28245

Litton Systems Inc.
Useco Div,

Van Nuys, California

828419

Corpell-Dubilier Elgctronic Div.

Federal Pacific Co.
Fuguay-Varian, Morth Carclina

8B4E6
Plastic Wire & Cable
Jewittr City, Cannecticut

28690
Reptaced by 04217

89536
Fluke, John Mfg. Co., Inc,
Seattle, Washington

89730
G.E, Ca,, Newark Lamp Waorks
Newark, Mew Jersey

90201

Mallory Capacitor Co. Div of
P.R, Maltory Co., Inc.
Indianapolis, | ndiana

Q0211 - use 56365
Square D Co.
Chicago, 1linois

90215
Best Stamp & Mfg. Co.
K ansas City, Missouri

90303

Mallory Battery Co.
Div. of Mallory Ca,, Inc.
Tatrytawn, New York

91094

Essex International Inc.
Suglex/IWFP Div,
Mewmarket, New Hampshire

91203
Johanson Mfg, Co,
Boaonton, New Jersey

91407
Replaced by 58474

91502
Asgsociated Machine
Santz Clara, California

91506
Augat Ing,
Attleboro, Massachuserts

91637
Dale Electronics Inc.
Columbus, Nebraska

21662
Elc:o Corp,
Willow Grove, Penngytvania

91737 - use 71468
Gremar Mtg, Co,, Ing,
ITT Cannon/Gremar
Santa Ana, Caiitorpia

12802
Industrial Devices, Ina.
Edgewuter, Now Jorsey

91833
Keystone Electranics Corp.
New Yorke, New Yaork

1836
King's Eleetranics Co., inc.
Tuckahoe, New York

91929

Heoneywell Inc.
Micro Switch Div,
Freepart, Llinois

91934

Miller Eleczric Co., Inc.
Div of Aunet
Woonsocket, Rhade lzland

a7194
Alpha Wire Corp,
Elizabieth, New Jersey

03332

Sylvania Elsetric Products
Semiconductar Products Div.,
Woburn, Massachuseris

9414%
Replaced by 42956

94154 - use 94988
Wagner Electric Corp.
Tung-Sol Div,
Newark, New Jersey

94222

Southeo Inc. formerly
South Chester Corp,
Legter, Pennsylvania

95146
Aleo Elactronic Products Ing,
Lowrenee, Massachusetts

95263
Leecraft Mfy. Co.
Long Island City, New York

95264
Replaced by 982738

a5275
Vitramen Inc.
Bridgeport, GConmecticut

95303

RCA Corp.
Racgiving Tube Div.
Cincinnati, Ohio

95348
Gorda’s Corp.
Bloamfield, New Jersey

95354
Methode Mtg. Corp.
Balling Meadows, Lllinais

95712

Bendix Corp.

Elgetrical Components Div,
Micrawave Dovices Plant
Franklin, Indiara

SEQET
Weckesser Co, Inc.
Chicago, Hlinois

96733
San Fernanda Electric Mfg, Co.
San Fernando, Califernia

S6853

Gulton Industries Inc.
Measuremant anid Controls Div.
formerly Rustrak Instruments Ga,
Manchestar, New Harmpshire

96881
Thomszoen Industries, Inc.
Manbasiet, Now York

97540

Mastar Mobile Mounts

Div, of Whitehall Electronics Corp,
Ft, Meyers, Florida

7913

Industrial Electronic Hadware Corp.
New York, New ¥ark

87945

Penwalt Corp.

8% White Industrial Products Div,
Piscataway, New lersey

47966
Replaced by 1135638

98094
Replaced by 42856

88159
Rubber-Teck, Inc,
Gardena, California

98273

Maleo A Microdot Go., Inc.
Connactor & Cable Div,
Pasadena, Catifornia

4829
Sealectro Carp,
Marnaraneck, New Yark

98383

Royat Industries
Pragucts Biv,

San Diego, Califarnia

98743
Replaced by 12743

9E9IG
Replaced by 144332

899120
Plagii¢ Capacitors, Ina.
Chicagao, lllinois

299217

Bell Indystries Elect. Comp. Div,
formerly Southern Elect, Div,
Burbank, California

a9392
5TM
Qaklpnd, California

[oa515
ITT Jenning: Menrovia Plant
Div. of ITT Jennings farmezly

Marshall industries Capacitor Div.

Monrovia, Catifornia

29779 - use 29587
Bunker-Ramo Corp,
Barngs Oiv.

Landsdowne, Pennsylvania

99800

Amearican Precision Industries inc.

Delevan Division
East Aurora, New York -

29942

Centrelob Semizonductor
Centrelab Eleetronics Div. of
Globe-Union Ing,

Ei Monte, California

Tovo Electronics
{R-Ohm Corp.)

Irving, Colifornia
National Connecter
Minneapalis, Minnesota
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Fluke Technical Service Centers — U.5. and Canada

United Statas

CALIFORMIA

Burbank

Fluke Westarn Technical Center
Miko Nagy, Service Manager
2020 N. Lincoln 5t

Zip: 91504

Tal, {213) 8424641

Santa Clara

Flyke Western Technleal Center
Tom Marshatl, Service Manager
2369 De La Cruz Blvd.

Zip: 95050

Tal. {408) 885-1200
COLORADC

Benver

Fluke Southwestern Tech, Ctr,
Roy Smith, Service Manager
1880 5. Quebec 5t.

Unit 4

Zip: BOZ31

Tel. (303) 7501223
FLORIDA

Orlendo

Fluke 5.E. Technical Center
Jesse Morsa, Service Manaaar
P.O. Box 6578

540 N, Fern Craek Ave,

Zip: 32803

Tal, (305) 896-2296

ILLINDIS

Rolling Meadows

Fluke Midwestern Tach, Ctr,
Bruce Hunt, Service Manager
1400 Hicks Roaad

Zip: 60003

Tal, {312) 398-6800

NORTH CARCLINA
Graenshoro

Fluke 5.E. Technical Center
Dwain Cox, Service Mamager
1210 Eeaman Place

Zip: 27408

Tel, (919} 2731918

MINNESOTA

Minneapolz

Fluke Midwastern Tach. Car.
Rabert Wayna, Br, Manager
10800 Lyndale Ave. Se.
Zip: BE420

Tel. (612) B34-4541

MARYLAND

Kaitington

Fluke Mideastern Tach, Ctr.
John Hines, Service Managar
11501 Huff Caur:

Zip: 20785

Tal. (301) 881-6156

MASSACHUSETTS
Laxingtan

Fluke N.E. Teshnical Center
Dick Zamba, Service Manager
102 Massachusetts Ave,

ip: 02173

Tel. (617} BG1-8620

NEW JERSEY

Cliftan

Fluke Eastern Technical Centar
Bab Gangawser, Service Manager
460 Colfax Ave.

Zip: 07013

Tel. {201) 778-4040

WASHINGTON

Mountlake Tarrace

John Flukg Mfg, Ce,, Ine.

B Fatrow, Teeh. Service Spur,
7001 220th Ave, 5.W,

Zip: H3043

Tel, {206) 7742206

Canada

ALBERTA

Calgary

Fluke Canadion Technical Center
Ed Zahodnik, Service Manager
3329 1 2th 5t MLE.

Zip: T2E &ME

Tal. {403} 775-B658

ONTARIO

Mississauga

Fluke Canadian Technical Center
Herb Duval, Serviee Manager
6563 Northam Drive

Zip: L4V 1JB

Tol, (4716} 5781500

QUERELC

Langueawil

Fluke Canadian Tachnical Center
Mal Righard, Service Manager
1330 Maria Victorian Bivd, E,
Zipi J4G 1AT

Teb: (514) 6701212

Sales and Service Locations — International

Suppliad and supported by Fluke {Nederland) B.V,, P,O, Box 5053, Zevenheuvelenwag B3, Tilburg, Netharlands.

AUSTRIA

Walrar Rekirach Elektronische
Gerate GmbH & Co. KG.
Gottfripd-Katler-Gasse 2/9
A-1030 Vianna, Augtria

Tal; (0222} 734294

BELGIUM

G, N, Raad 5/A

37 Place da Jamblinne de Maux
B-1040 Bruszets, Bolgium

Tal: {02} 27352135

CYPRUS

Chris Rodipvision Lid.
PO, Box 1089
Misostia, Cyprus

Tel: G121

DENMARK
Tage Olan A/S
Teglvawrksgade 37

DE-2100 Copenhegen O, Denmark

Tak {01} 284800

FINLAND

Oy Findip AB
Teollisuustie 7

02700 Kaunisinen, Finland
Teal; {08() SO2266

FRANCE

M. B. Electranigue 5.4,
Rué# Faurnay

ZAC de RUC, France
Tel: (O1) 9563130

GERMAN FEDERAL
REFUBLIC

Flukea { Deutehland) GmbH
4-Dusseidorf
Meineckastraste 53

Waest Garmany

Tel: 211-450831

Fluka [Dautsehland) GmbH
8000 Munich BO
Mutsshellnstrasse 1

Wast Germany

Tal; 085433021

GREECE

Hellanic Scientific
Rapragentations Lid.
0 Nympheou Streaet
Athens 6135, Greece
Tel: {021} 7792320

ISRAEL

R’.D.T. Elactronics
Engineering Lrd,

48, Sokalov Strent

Ramat Hagharon 47235, Israal
Tel: 483211

ITALY

Eigtrel 5.p.A.

Via Giuseppa Armellini Mo, 37
00143 Rame, Itaty

Tel: {06) 5915551

Sisrrel 5.pA.

Via Timavo 66

20099 Seste §, Giovanni {Milan}
Italy

Tel: {03 3485233

METHERLANDS

C.N.Road, B.V.

Cort van der Lindenstragt 1113
Rijswijk ZHZIB0AA
Natharlands

Tel: {070) 9596360

MNORWAY

Margenstierne & Ca. A/A
K.onghallgate 3

F.0, Box 6688, Rodelokka
Qo 5, Norway

Tel: {02} 356110

PORTUGAL
Equipamentos

[ Laboratorio Ltda.
PG, Box 1100
Lisbon 1, Partugal
Tel: {019) 976551

SPAIN

Ataid Inganigros 5.A,
Enrlque Larreta 10-12
Medrid 18, Spain

Tel: (01} 7330562

SWEDEN
Telainstrumeant AR
P.O. Box 490
5162 Vallinghy-4
Swiden

Tal; (08] 380370

SWITZERLAND

Traco Electronic AG
Jenatschstrasse

8002 Zurich, Switzerland
Tel: (M} FB0711

TURKEY

Erkman Elactronik Alstlet
Megatibey Cad 92/2
Karakay/lstanbul

Turkey

Tel: 441546

UNITED KINGDOM

Fluke 1ntarnetional Corp.
Garnet Cinse

wattord WD 2 ATT, Englend
Tel: (U923 33066

Customers in the follawing eountries:

Bulgaria, Czechosiovakia, Hungary, Poland, Romania,

W55 H, and Yugoslavia

Contact: Amitest Assoclates Ltd,, P.Q, Box 5%, Addienione,
Surrey, KT 15 10U, England, Tel: 0932-52121,

Rev. 1-12/77




Sales and Service Locations — International {Concluded)

Suppliad and supported by Fluke International Corporation, P.O. Box 43210, Mountiske Terrace, WA 98043,

ARGENTINA

Zoagin 5.4,

Virrey duf Pino 2071
Bupnas Airas, Arganting
Tel: 573185

ALISTRALIA

Elmeasco \nstrumaonts Pty, Ltd,
F.O. Box 30

Congard, M.EW,

Austratis 2137

Tel: (02) 736.2B88

Eirneasco Instruments Ply. Ltd.
PG Box 107

M1 Waverly, VIC 3140
Australia

Tali 233-9044

BOLIVIA

Caonsin Ballvia 5.R.L,
Cagllla 7295

Lu Paz, Bolivie

Tel: A09G2

BRAZIL

industeial @ Comerso
Av. Pacaermbu B11
Suo Paule 8.7, Brazil
Tal: (BT 2383

CHILE

Coasin Chile Ltd,

Casilla 14588—Carreo 15
Sanuago, Thite

Tel: 306713

COLDOMEIA

Assistec Limitada
Apartado Aerao 12322
Bagota 1, Colombia
Tel: 412331

ECUADOR

Protece Coasin CIA, Lida.
Apartade ZZ8A

Quito, Ecuador

Tel: 623758

HONG KONG
Gilman & Co., Ltd.
2.0, Box 66

Hong Kong

Tol: 794266

INDIA

Hindijtron Sarvices Pvi. Ltd.
G9/A.L. Jegmaohandas Marg
Bormbay 400 006, |ndia
Tel: 366344

INDQNESIA

P, T, United Dico-Citas Ca., Ltd.
JLN Penjaringen 384

Jakarta, Indonesia

Tel: 21380

IRAN

Irantranix Campany Ltd,

20 Salm Road, Rogsevelt Avenue
Tahran, Iran

Tel: B28204

JAPAN

Fanctron

1 Hizashikatamachi
Midori- K

Youonama 226, Japan

Jotin Fluke Mfy. Co., Inc.
1 Higashikatamaghi
Midori-Ku

Yokohama-5hi 326, Japan
Tel: {045) 473-5425
TL¥: 3823666 FLUKIPJ

JORDAN

Trading & Agricultural
Develapment Co.

F.O, Box 567
Amman, Jardan

Tel: 230562

KENYA

Advarced Communications Ltd.
City Mouse, Wabarn Straat

P.O. Box 30635

Nairobi, Kenya

Tel: 31956

KOREA
Bhin Han Sciaptitic Co., Lid.
internationat P.O. Box 250

Seoul, Koren
Tel: (78] 2761

KUWAIT

Tareq Company

P.O. Box Safat 20508
kuwait, Arabian GuH
Tel: 436100, 426045

LEBANOMN

Ganaral Markating Trading &
Contracting Company

Anis Nsouli Strect

Nsouli Building

P.Q, Box 156 6GRE

Beirut, Lebanon

Tel: 319383, 312061

MALAYEIA
O'Cannor’s (P1a) L1d.
P.O. Box 1187

Kota Kinabalu, Sebah
East Malaysia

Tel: 54082

O'Connor’s (Pte) Lid,
P.0. Box 91

Fetaling Jaya, Selangor
West Malaysia

Tel: 51663

MEXICO

Mexitek, 5.4,

Eugenia 408

Departrment 1

Mexign 12, D.F.,, Mexico
Tal: 53608140

MOROCEO

S.1.E.E.M,

Residanca Moulay 1smaill
Bat. C.

Boulevard Maoulay Slimanc
Rabat, Marogeo

Tal 276-64

NEW ZEALAND

WEK McLean Ltd.

P.O. Box 3097
Auckland, New Zeatand

NIGERIA

Mafat Engingaring Co,, Lid,
P.Q. Box 6369

Lagos, Nigaria

PAKISTAN

Pak International Operations
505 Mubhammadi House
Melgod Rond

PO, Box 5323

K.arachi, Pakietan

FERL)

Importaciones

y Representaciones

Elgctronicas 8.A,

Avda, Franklin D, Boasgvelt 105
Lirma 1, Paru

Tel! 288650

SALUDI ARABIA
Electranic Equipment
Markating Estatlishment
PO Box 3750

Riyadh, Saudi Arabia
Tel: 32700

SINGAPORE
O'Connoes {Pte} Ltd.
98 Pasir Fanjang Road
Bingapore &, Singapore
Tal: 637944

SOUTH AFRICA

Fluke 5A (Pty} Lad.

P.O. Box 39797

Brarnley

08

Republic of South Africa

Fluke [Pty Lid.

24 Fountain Shopping Ctr.
Main Road

Rondebosche 7700

Cape Town

Rapublic of Sauth Africa
Tel; 6GL1EBY

TalwaN

Tatung Company

22 Chunishan North Read
3rd Sec,

Taipsi, Taiwan

Republic of China

THalILAND

Qynramic Supply

Enginearing R.OP.

No. 56 Ekamai, Sukhumvit 63
Bankok 11, Thailand

Tel. 914434, 928R32

URUGUAY

Coasin Urugugva S.R.L.
Corrite G17-47 Pizo
Montevidio, Uruguay
Tel: 917973

VENEZUELA

Cousin C.A.

APDO Postal HOS39
Senane Grande Ne. 1
Caracas 105, Venezugla
Tel:

Rav. 1-12/77

[icead




Sales Represantatives — U.S. and Canada

ALABAMA,

Huntsville

B80S Aseoclates, Inc,

£.0. Box 1273

3322 5. Memeorial Parkway
Zip: 3B6B07

Tol, {206} BB1.6220

ALASKA

Anchorags

Harry J. Lang & Assaciates
T408 W, 47th Ave,

Zip: 99503

Tol, {907) 2796741

ARIZONA

Phoanix

Barnhill Three, (nc,
7319 E, Statson Drive
Scottsdalg, AZ

Zlp: BERE1

Tel, {602) 247-7847

CALIFORNIA

Losz Angoles

151 Sales Group

Westarn Regional Office
John Fluke Min, Co., Ine.
2020 Worth Lingoln Straet
Burbank, CA

Zipt 91504

Tal. (213) $48-7187

Santa Clara

151 Snles Group

John Fluke Mfg, Co,, Inc,
2351 Da La Gruz Blvd.
Zip: ‘95050

Tai, {408) 244.1806

COLORADO

Donver

Barnhlit Three, inc,

1980 5, Quabaec 51., Unit 4
Zipr 802N

Tl (303 7501322

CONNECTICUT
Hertford

iRl Salos Group

John Flukg Mfg, Cq., Inc,
1324 Habron
Glostanbury, CT

Zip: 0603

Tal, (203) 633-Q777

FLORIDA

Grlando

BLS Assoclates, Inc,
P.O. Box 6573

940 N. Fern Cragk Ave.
Zip: 32802

Tel, {206} E9.4881

John Fluke Mfg. Co., Inc.

P.O. Box 43210, Mountlake Terrace, WA 58042
Tat: (208} 774-2211 Teoll Free: (800) 426-0261 TWX: 910-449-2860 Talex: 32-0013 Cabla: Fluke

GEORGIA

Decatur

BCS Associntas, Ing,
R522 Tenglewood Road
Zip: 30033

Tal. (404) 221-0980

HAWAIL

Honglulu

EMC Corp.

2979 Ualena St.

Zipt 96818

Tal, (308) £47-1138

ILLINDIS

Chisage

CCl Sales Group

Central Region Office
John Fluke Mfg. Ca., Ihe.
1400 Hicks Road

Rolling Maadaws, IL

Zip: 60008

Tel. {112) 308B-08E0

INDHIANA

Indipnapalis

) Sales Group

Jobn Fluka Mfg, Co., Inc,
Corporate SGuare/West
5610 Crawfordevilia Rosd
Suite No. 802

Zip: 46224

Tol. {317} 244.2457

KENTUCKY
Louisvilla

BLS Associates, Inc,
4506 Froda Wiy
Valley Station, K'Y
Zipt 40372

Tel. (502 9300634

MARYLAND

Baltimora

Mig-Artantie Soles Group
John Fluke Mfg, Co,, Ing,
11501 Huff Court
Kengingtan, MO

Zipt 20785

Tel. (307) 821-3370

MASSACHUSETTS
Bosten

IR Salgs Group

John Fluks Mfg, Co., Ine.
109 Massachuseits Ave.
Lexington, MA

Zign 02173

Tel. {817} 8618620

MIGHIGAN

Datroit

WEM Aseociates, Ine,
346 Girard

Madizon Hgights, Mi
Zip: 48071

Tal. (312) 5BB-2200

MINNESOTA
Minnaapaolis

CCI Salgs Group

Jehn Fluke Mfg. Co., Inc.
10800 Lyndale Ave, 5.
Zip: 55420

Tel. (612 BB4-2236

MISSCOUR|

Kansas Clty |

CCI Salee Group

John Fluke Mfa, Co., inc.
4408 Chouteau Traffic Way
Zip: B4117

Tel. (818} 454-5336

5t Louit

CC| Sales Group

John Fluka Mfg. Co., Inc.
300 Broakes Dr.

Suite 100

Mazelwood, MO

Zip: 63042

Tel. {314} 731-33B8

NEW JERSEY

Nawark

SBM Sales Group

dohn Flyke Mfg, Co,, Ing,
450 Colfax Avenue
Clifton, NJ

Zip: 07013

Tel. {710-B88-7062

NEW MEXICD
Albugquargue

Barnhifl Three, Ing,
1410-D Wyaming N.E,
Zip: B7112

Tal. {201} 2BB: 7658

NEW YDRK

Aochester

SBM Sales Group

John Fluke Mfg, Co., Ine.,
4515 Qulver Road

Zip: 14632

Tal, {T16) 266-1400

NORTH CARQLINA
Graanshoro

BCE Associntes, Inc,
PO Box 9618

1310 Bearan Place
Zip: 27408

Tal. (918} 273-1918

=12]1=)

Clpveland

WEKM Astociates, |ne,
18147 Puritas Ave.
Zip: 44135

Tel, {218) 267.0445

COREGDN

Baavarton

Showsligr Instrumants (ng,
3800 5, W, Crear Hills Blud.
Buite 160

Zip: 97005

Tel. {503 644-9164

PENNSYLVANIA
Philadeiphia
Mid-Atlantic Sslee Group
Joha Fluke Mig. Ca., Ine,
Suite H

1010 West Sth Street
King of Prussia, PA

Zip! 18408

Tel. (215) 26854040

Pirbiurgh

WHEM Azsociatas, Inc.
80 Clairten 8.
Zip: 15236

Tel. (412) B82-2853

TEXAS

Austin

Barnhili Two, Inc.

111 W. Anddrean Lane
Buitg 221

Zip: 78752

Tal. {517 451.0217

Dallas

Barnhitt Two, Ine.

1107 Exgeutiva Dr. East
Suite 110

Rithardzon, TX

Zip: 75081

Teal. {214) 2312673

Housten

Barnhill Twa, inc.

1606 Hernpstead Highway
Suite 132

Zig: 77082

Tal, {713) 888-8971

VIRGINIA
Williarmsburg

BCE Associates, Ine,
107 Rich Mack Road
Zip: 331188

Tel. {B04) 877-4053

WASHINGTON

Richland

Showaltgr ingtruments, Inc,
1210 Mahan

Zip: 98352

Teal, (508} 943-5282

Saatrle

Stiawalter [nsIrumants, [ns,
1521 130tk N.E.

Balleyus, WA

Lipt 98005

Tab {208) AS5-4H22

CANADA

ALBERTA

Colgary

Allen Crawford Assec,, ktd,
3828 12th Straat M.E.

Zlpr T2E 6M5

Tal, 1403 2789658

BRITISH COLUMBIA
MNerth Vancouver

Allzan Crawford Assoc,, Ltd.
118 E. Third 5t.

Zip: V71 1EG

Tal. {B804) DBG-4831

NOVA SCOTIA

Halifax

Allan Crowiord Assoe,, Lid,
800 windmil Rd.

Burnsige [ndustrial fark
Dartmouth, NS

Zip: B3 111

Tol. (902} 489.7865

DNTARIG

Tarante

Allasn Crawford Astoc., Ltd,
8503 Nartham Drive
Missiszauga, Qnt

Zip: L4V 1T

Tal. (416} 65781500

Oraws

Allan Crawford Astoc,, Lid,
12889 Richmond Road

Zip: K2B 7Y4

Tol, {613) 829-9651

QUEBEC

Mantraal

Allars Crawford Agsag,, Ltd,
1330 Marig Vigtarian Bivd, E,
Longueuil, P2, 445G 1A2
Tal. {614} 701212

All of tho above Fluke Sales Officas carry 1ocal stocks of Iow-cost Digital Multlmetars (Maodals BOODA, 8D30A, B040A), Countars {Madal
1900A), Dligital Tharmometers {Modals 21604, 2170A, 2165A, 2175A) and the Universal Temperature Probe (Madel BOT-150). These
sarme products are avaitable from the following distributors:

l.iberty Electronics
Clavaland, OH [(216) 587-3600 El Segunde, CA (213} 322-8100
Dayton, OH (513) 236-9900 San Diego, CA (714) 566-9171

Brownell Electronics Tha Mancib Company Pionger-Standard
Arlanta, Ga (404)762-61817 Baston, MA (§17) 272-5450
Charlotte, NC (704) 394-4241 WMiddletown, CT (203) 346-5646
Memphls, TN (901) 323-8554 lmdianapolis, iN (317) 849-7300 Phoenix, AZ (602) 267-1272
Nazhville, TN {615} 820.8230 Elmar Elactronics Pittsburgh, PA (4132) 7822300 Seattle, WA (206) 762-8200
Crlands, FL (205) 242-677Q0  Son Froancisco, A {(416) 961-36811  Detroit, M (312) 525-1800 Albuguergue, NM {505) 209-8293

Mahile, AL (205} 478-540% Danver, 0O {303) 287-9611 Booverton, OR (503) 644-47832

Rev. 1- 12/77 7-9/7-10




Section 8

Schematic Diagrams

FIGURE NO.

81
82
8.3
84

NAME

DC Voltage Standard (3 cheets) . .

Support Module Assemblies (2 sheets) |

A2 Sample Siring .

Power Distribution Assemblies

DRAWING NO.

332B-1001
332B-1002
332B-1003
332B-1004

PAGE

8-3
8-6
88
89




Fié. 8-
SHT: 1 oF 3

cR24,. 200V

cRad, 200

K200m

oM 0 Q2001 @

1
+

STANDEY [ Sie
) TREET \FUWE'E
)

FROM
DWG
2B~ 1004

& CR2003

oFE

AS TI M_T.:.'.__DE LAY

PASS ELEMENT @

(sEe A7A| RELOW FDT £OMMELT]

FREREGULATOR BRITGE

l ATTENUATOR CONTROL ‘_"—‘—j
PRE [RE &.u LATSR,

BRIDEE ATTENUATOR B3 hoy v

TD AITI PING

TR Dwg
BIZE- 1004

Te AITIPINYT §

(COMMON)

3I2B- 1004




Fle. o-1
SHT. 2 OF 3

I
iz

I DRIVER

c EZhZOOV
‘L7

40, 100K
—AAN——

CRLG, ZOo0V

\.JG?

CR21, ZODY

crad o0V CRZ S, 2O0V

CRIO, Zobv SOV

@4

GO (4

B

CRiI0

FASS ELEMENT &

2N
Rabkﬁeu
ANt AN

GEK | I

75K

Elzkﬂ;l 3
LAAA-AAA—

(L

NI ®6
El‘f\* Rlé@g—g:
—AAA

LAAA—-AAAA LaAA—
FEK PIK 1

® 35
22K

-1 5C

Gme A7Al BELOW FOR COMMECTION

cRI3 2
cRi4

<R3

JATOR BrIDGe

CNUATOR conTRoL ——‘——‘—"‘—]

CR20

1]
g0

42
4.75K ; @

PASS ELEMENT

AT

HIGH VOLTAGE
MOTHER ROARD

(GEE CIRCUIT ARBOVE)

@

eV

SOOVAC
FRONM

Dwfy
1328004

TG AFAG PINT (+35V)
Dws 3328~ 004

[

=

"‘ OUT P
T 3W2B~i001,

FIGURE 8-1.




FiG. 8-l
SHT- 2 OF 3 3328/332D

NOTES!

|, RESISTAUCE 1% OHRT ANP

CRIG, 200w CR 27, 200V cR28 2O0v CRZ S, 200V CR3IC; ZOOV CAPACITAMIE (W MICRQ FATADS
@ m m m 150V LUNLESS OTHERWISE BFEC FIED.

W) \!j \{!J G 2. % FACTORY StrEcTaD COMPOMELT

/-\GM

@3 <R 3!

NS I N7 3 @ INTERNAL ADNUSTMEUT

\'ygu Q|2%J;3 Q;J%Jﬁi? p.fe% k) ﬂm.g 4 FLAG NOTES WITH SAME
AN T =AA LAAA AN L AAA—S=-AA AA AN —'\%\«-«»J\N\r NUMNMBERS ARE ol MECTED -

7&K 4 FZK RS QI leal 4 1.4 ELAGS WITHRUT T bR FROM
WFORM ATION ARE LOUATREE
oM SANME SHEST,

(LY

<R3 3
aRi4

{ 11[ } PASS ELEMENT b OuTBUT TO DWg
(BEE CIRCUIT ABOVE) 332 B~100!, IHT 2

@

FROM ASALZ PING
1Y DWG 332 B -1001, §HT 2

TO ASAG PIMI (+35V)
TWE 3328~ DO4

CHANGES:
= @ (D) ADDED> AT SN [78 AND ON.
{2 CRiF ABDED AT N 179 AND ON -
EQOVAL (D R4+ WaS 3600%,RS WAD 270K, S/N IZ3THRU 187.
F%Et‘ ($) ASAZR2| WAS 220 | ATAZRE was4lon
3313«.?::94 . FOE 3/N 123 THRU 355,

(D ATAICH DELETED, A7AHZ4 DELETED, AZAIR42
REPLACED WITH BUSs WIRE,5N 358, 354,
368,367, 376 AND oL

) MODIFIED ASSEMBLY o JIZB/AF.
B ATCIO CHANEED TO Luf ok 23B/AF

HIGH VOLTAGE
MOTHEJ? BOA[?D —OuTRYT TQ

¥ 1128-1004, SHTZ

FIGURE 8-1. (1 of 3} DC VOLTAGE STANDARD
(332B-1001}

8-3




FiG. 8-1a
SHr. LoF 2

VOLTAGE
TRIFP
VERNIER

FROM
[PWG 3328~ 1001, BHT. | —y

+OLTPUT )

FROM Dwi& 332 B-1004
ASAS, PING

SERIES PASS
DRIVER

_.m

TRIP
BWITCH

ASASL, PN}

=

@

.
DWEHE 3326~
— ow

4

TO AT
PIN 2]
Pwa.

AITB- 100+

TO

ATAL PIN4 o

402K

RZ
ZK

R4
462K




Hée. 8-14q
o h op 2

3328/332D

TO
} ASAE PINS

FROM Dws 1312B-1004
ASAG FINT  ASAGPINI

332061004, 54T, 3

&7

47

2
47K

TO

DWE J32B-100), SHT.
r———-W(3Bos 3_.]

e

S6
) ool
mz 1+ OUTPUT % INTERLOCIKS
l s

|

&

1 TO ASA3, PIN 1

7}

0
1S

=

i |

=L

[+ |

d

To
e
i DWwa 23283~ 100, ST 3

- - OUTPUT

FIGURE 8-1. (2 of 3) DC VOLTAGE STANDARD

(3328-1001)
84 3/78

NCTES !

SEE SHT




™o
ASAZ ,
PIN 1©

332B-21L S

FROM
— DWG. 332 B0 —
SHT. 2

FROM
+OUTPUT %

RE
%.04K

[-1=1 @ 1oV

R+ R2
1OK l1=1.4

|
| CHOPPER ) 8
0 ' AMPLIFIER ! ASAf_ ZERD QUTPUT ARIUSTMENTS

ASAL PN SEE Wa_s,iz.e‘—’ng%z,

12 RANGE
l2%% g2 ¢

|_O_DQ\°/'

+e | ASA3,DIFFERENTIAL AMPLIFIER

SEEDWG 3328 -/002,SHT+

7 —=-- -~ » A2

- A3 SAM PLE
0 CAPACITOR 1
R3 C [
" (‘;J\* 410 % . SWITCH ( N , @
| QI

1 STRING
SEE DWG

CRig 332 B-003




Fi é¢ g‘l g
Subr

2 OF 3

TO
ASAZ,
PIN 1O

3328001 BHT 2

syyeva

LIMITER (Jiel

SEE DWG
- 100
3328- 1002, 34T |

i

bA4
OPPER
PLIFIER

WG 3320-1002,

R3
&.04K

Ny \
&'o

_—_|_/_|: D
3 S24)\100
\mﬂp——mmv @

)

ABA]

oK

R4
OK

R
6. 04K

ooY e 10V

R2
oK

ZERD OUTFUT ADJUSTMENTS]

, 00 /52

[ABAI &
'MASTER VOLTAGE.
REFERENCE

SEE OwWG 31281002, SHT 2 .

A4, RANGE CAL/BRATION ASSY L4052

EME -~

L,

TP RED

MASTER
REF.TEST
+15V

- ————
12 1o RANMGE
|—8% 52:.
1goE D/ o

- ico /-“’Zh .,

QN‘G-!/
L. 1090 \

R7
74,92 5K
A

R&
T4.923K
H—AM

PLIFIER

P, SHT 4

T A3
CAPACITOR
SWITCH

P2 ,BLK
& )

RIZ, 2K
P 14925 749.25K [fg‘b CLr
I
1
!
1

A2

8l SAMPLE <3
000 & 1 STRING | 0o 52'3\ i afoasK  14535K
) : e 2 v

\ME/

SEE DWG o0

332 8-1003




LIMITER (Cle}

S e ]

(6] ) sEE pwa
332B- 1002,
2 3 1D 2, 94T

332R/332D,

NOTES !

SEER SRAT |}

+0UTPUT
+SENSE

[ASAT &
'"MASTER VOLTAGE

REFERENCE

|SEE owWG 3328000 SHT 2

Rl

A 749.25
AN

Rz 2K

749.25K e |5y

A4 RANGE CALIBRATION ASSY 4052

C

R
TE20K
H A

R
74925K

[} R7 CAL
T4.925K 10oY
AA— e AAA ,

ANV

RS
200

R4
20

R3 CAL
14925K ooy @
AN \ :

20

J.\(*l

TP1,REQ

MASTER
REF. TEST
+15v

TR2 \BLK
., (-}

J4&

~3ENSE
acz 1 Al %
Lo T =2 2 - QUTPULT

-

Te

FIGURE 8-1.

3/7%

J&
Al T e GUARD

PIN §
is
L—°< GROUNT>

Dwe 1328-1004

(3 of 3) DC VOLTAGE STANDARD

{332B-1001)
8-5




SHT 2

ASAZ 4ose
DRIVER

| BEE DWGE.
328~ 1001

+SENSE

CHOPPE R
AMPLIFIER

CoMMON

ABAZ, 4057

qo£7
coMMON

ADSET

DIFFERENTIAL AMPLIFIER coMMoN

40857
COMMON

NOTES:

|. RESISTAMCE I\ OHMS ALD
CAPACITANCE (K MICEOFARADS
UNLESS CTHERWISE SPECIFIED.

2 [ FLASS WITH SAME ki UMBER
ARECOMNECTRED.

3. % FACTORY SELECTED COMPONENT.
£, @lN‘rEENAL ADIWETAENT

CHANGES:

(1) ASA3CS (NCLUDED (N /N 188
THRU 307,309, 31, 314, 31€,317,319,
320,322,324, 336, 33,4 335.

(@ ASAICI ADDED TO YN 270,273,283,
284, 287-296,298,100- 102, 3085,
306 4 OM.

(3 ASAIRIO CHANGED FROM (K TO
B K AT S/ 3667 ON-

(@ MODIFIED ASSEMBLY ON 33ZB/AF.

SAZB-1001,5HY 3




g2t +25Y

G40 A K ”20
o1 R2IK

(D™ .
.J, R2Z
6.04K

P

332B/332D

+SEMSE

|A5A414D‘;’8‘
)
] )——
TroPPER
AMPLIFIER

i
1]

(_1¢] &1
}

R ad
2.09K

R23

4057
COMMQN

,) Ri6

221K

Ri7
40.2 K +Z5V

+25V
4057
CoMMON

ABA3, 4057
DIFFERENTIAL AMPLIFIER

LO57

COMMON

+SENSE TO
s2kic4
31261001, SHT 3

cRE | cia
' 160
o o/
—
R2& S 1L
2.4K HOoGD
D COMMON
FROM ASAG

Pwi 3323 =004

ABAG | 4060
CURRENT LIMITER

LE.Ss
3CE INCLUDED (N 5/ 188

W 307 309, 31, 314, 116,317,219,

b 122 324, 330, 33,4 335,

AIC) ADDED TO IYN 270,273,283,

, R87-296,298,300-102, 208,

p £ OM.

AZRIO CHAMGED FROM [k TO

K AT S/W 3467 ON-

DIFIED ASSEMBLY ON 3328/AF .

FIGURE 8-2. (1 of 2) SUPPORT MOL
(332B-1002)

86




FiGe. 8-2

332B/332D
SHT 30F3

ASAS 4059

szsv—(J——Ti80) AUXILIARY
| 'ﬂ. POWER
-5V l—-—-——“""—- [3] ) Esipfw%z

l 3228-1004
prta—

-3svi—_]7] 1 ASAE:,—406O
CURRENT

UMITER

—_ —_——

TO SAMPLE SBTRIMNAG

POINT "a" DwE

332 8- 102, BT 3

ASAZ
DRIVER

I SEE Dwa
| 322B-100L 3HT 2

+QUTPUT

4087
CoMMON

RIS
Z.2K

4
[28-~1007, 54T 3 cR ft-3-] gg!(
12V

£060
ComMTN

HIGH CWRRENT

4660
c.OM MON LIMIT ADJ

FROM ASAL
pria s8i5- 1ot ASA6 , 4060 9| &z
CURRENT LIMITER b4 T
LOW CURREN 200 T-1"4 35V

CurRRET
LisMIT

LT ADJ

FIGURE 8-2. (1 of 2) SUPPORT MODULE ASSEMBLIES

{332B-1002)
86 315




FG B8-24

SHT. L OF 3

ASA3 4057 |

ABA4 4058, CHOPPER AMPLIFIER

‘oiFF. aMPL. (T3
%é‘z‘a-ﬁg_’gj; SHT | [

12l )

+SENS

+28Y
A5A5,4059
AUXILIARY
POWE R
SUPPLY

SEE W6
1 332 B~ 100 1
1

ie]

27 casm

114

CHOPPER

- C21
50

CHOPPER
DRIVE ADJ.

Rio
82K

-5V

R4
-0, 312 V{ETRY) Zoo
+0.30 {oPR) g
OV (OPR + TOP INTLK ON)
/
r2 C4 Q2
ook
}6[ ); AN
= 270H= — LAY
MULTIVIBRATOR

cs
4pF

A H

-5V

MOSFET
CHGFPER

RE
BOIK

-5y

02V /e

\

I msfem

7 =rs
+5ENSE { 5
o U1 A
4 .
S04 K
18 AN

TO A4, RANGE CAL,

REFERENCE
r.._...._..,

sy F‘PL.Y

ADIEMBLY, JUNCTION  } 121
OF B, RS, ¢R9 DwG
A32B= 1001, SHT 3

ASAS 4059 |
AUXILIARY 9 é
POWE R 2
SUPPLY +SEUSE1‘{ 13

SER DWG 15
3328~ 1004

ASAB
Ll gl v

+25Y B4
&.34K
é, A2. TEBEV P

B2
2,94i,

NOoTE:

ASAl 4083, MASTER VOLTAGE REFEREN

TEST VOLTAGES READ USING + SENIE A3 £
AND 3328 IN STANDBY OR OPERATE. KEF
VOLTAGE SHOULD AFPROKINMATE VALURK
ON BOARD WHITE TAG.

OVEN TEMPERATURE RREGULATOR

3
27FF ]ﬂT é»———];f“ > i g1 RZo
3] Rie
=15V s AB\ SOpF  Gl6.5K
1 5.4
ey
ap—t+z8v & TSk




AMPLIFIER

+Q 2y (

MNOTE: TEST VOLTAGES READ ONLYT AFTER ADJIUSTING
T OBTAIN WAVEFORMS WITH PINS 6212 SHORTE
S INSTRUMENT IN STBY, AND USING A 107| PROBE,
AC COUPLED. READ TEST VOLTAGES WITH P
G {12 UNSHORTED, USING + SENRE AS <o
CURRENT LIMIT CONTROL ©W, RANGE SET
10 (10.000000 DIALER) AND BOTTOM INTER
Y NUMBERS (N COMMON SYMBOL INDICAT
PIFFERENT COMMBDN FOIMTS.

1SA1 4083, MASTER YOLTAGE REFERENCE

KOTE ;

TEST VOLTAGES READ USING + SENSE A COPIMON
ANMD 3328 IN STANDRY OR OPERATE, REFERENCE

VOLTAGE S HOuLD AFPPROY IMATE VALUE WRITTEN
ON BOARD WHITE TAG.

OVEN TEMPERMTURE REGULATOR ._......_l

¥
HEATER
’
o = (Parr or ,qaj

FIGURE 8-2, (2 of 2} SUf
(332B-1002

3/75




AMPLIFIER

3328/332D

+0-1li2V {sTaY)
~0.50v COPR)

- o023V +20 §2¢
(OPR + TOP INTLK ©N)

%50 . SYNCHRONOUS

[ABA3,4057 |
peEMoDuULATOR — | OUTEU_’:FO;I'I..T'ET———[ :E::;JESE.’]\‘ETQL Is
5!55- ;3213 ?621(5 l se;zgﬁsc’: AT |
it — APt AAN [6] D '
<22 .
.47

_ |
L - CR;B
‘c;i'g ; }
l [ Tios !
[of- T

G40pF 334 K
—

WOTE T TEST VOLTAGES READ ONLY AFTER ADIUSTING
TO CBTAIN WAVEFORMS WITH PINS 6412 SHORTED,
| WSTRUMENT (N STAY, AND USING A 10| PROBE,
AC COUPLED. READ TEST VOLTAGES WITH PINS
¢ 2 UNSHORTED,USING + SENSE AS SOMMON,
CURRENT LIMIT CONTROL W, RANGE SET TO
13 (1.000 060 DIALED) AND BOTTOM {NTERLLOLK ON.
{7 NUMBERS IN COMMNMON SYMBOL INEICATE
DIFFERENT COMMBN POINTS.

NOTES:

SEE SHEET | FOR NOTES
AND CHANGE S,

e Y
\
} OVEN
! HEATER
{Fagr oF A?g

FIGURE 8-2. (2 of 2) SUPPORT MODULE ASSEMBL.IES
(332B-1002)

3/75 87




T “a
=121
1128 100!, 5AT 3 DEC K A

- | 37T DECADE

cJ,S,O,‘!

.,
°3,9,;o

i 4

R4S 242 R4C _
29.925% 99 925¢ QQoask 19.985K

- —AAN
R31% . m3g
19.988K

R44 R4S ) R4 |
$9.925K sso2sk L@ 99,825k $9.925%

DECK C

3 RD DRCADE 4 TH DECADE

1
org58s | o445 8,9 LOaF 8,10
1

(ﬁ?>°“'“'° by ¥ 34> 5{;}—

—

o/
23,6 1,10 : : ©,2,3,6,7,/°
2 —_
Re4 M rss
200 1630
AAA VY

1,3,5,7,9

o TH DECADE

7 TH DECADE




FiG. §-3
332B/332D SHT. 2 oF 2

DECK B

2 N DECADE

14,589 |

(‘s\z{’\,ﬂ—-ﬂwo/— --S-Z-:‘: 11,579

256787

r a
23 =7

19985K 4]

5TH DECADE

-7

10246,8,10
*

Ol 54 )
)
1,3,87,9
l—l o
[ R&%
oG

NOTES:

I, RESISTAMCE (N OHMS UNLESS
OTHERWISE SFECIFIED »

2 & INTERNAL ADJUSTMENT.

TQ £ blf
DwWE
ap-ool, s d

FIGURE 8-3. A2 SAMPLE STRING (332B-1003)
8-8 3/75




ASAS , 4059, A

TO

asar KIHCRI 24
4033 s

e wv,,__cﬁ___m
&

G) 3.2V

Lea | “:’ ]
e

-3
1K

22V
18
D 3] )

17V NOT USED
®) ie] D

.y D D | e
1 fa1]
= |
1_' 1|f3] } l

CRE
I—i [ 4060
0 COMMON

oF
\ STDEY/RESET

3EY
2t-iool, SHT 2

7

L

i OFF
/STDBY/RESET sy — D 4060 | ASAE
I & > CURRENT LIMITER

oM T0 A6, TIME DELAY
SEE DWG 33z28-100i

AVZ\_Z SHT
PREREGULATOR
AC INPUT

SEE DWG
33281001, SHT |

POWER

GUARD
TS
Pwi 232 R0l
=nT 3

TO
33281001 SHT )




FlG B-4
ayr. 2 oF £ 3328/332D

059, AUXILIARY POWER SUPPLY —t+2sv
4033,As‘m

Gt 4057, ASAS
4 i BT 4058, AsAs

.f' sle
STAND- O POWER
BY

-

-

-
oFKF 0
%ma i3 CRe crI

z.55x Sizk O ——md, +GENSE

; it

v-E 2 ]4083,A5A1
1

@

4057,A6‘A3

—% } 40578, ASid

- (1] J4doss, a544

———4 To AJRZ 4432 B~i0cH, SHT. 3 [2] ) 4057, ASAZ

4 T b1 TOATAZ, PIN |3 33281001, SHT. | L [E]D) 4083,A5AI

J _I_C._,. Y. ¥
T

4056, ASAZ

4060
coMMON

5 v

R4
1=

@2
PORR S O\ R
750 'I: 3.3k I25‘° [F]) 4056, asaz

40 6o Py
COMMON | coMMON [ 7] Y4057, A543

ST @
Zo 3&Y

4060 CHAMNGES

camo N
(D) ASASCE REMOVED AND ASAS RZ@,
- ASASCI ADDED AT 3/N 3-:)614_ oN-

.I. @ MODIFIED ASSEMBLY ON ZI2B/AF .
<3

14
&8

4082
COMMON

NOTES:

|. RESISTANCE (M4 OHM3 AND
4082, ATA2 @ ) CAPACITANGE Ik MNICRD FARADY

PREREGULATOR ULESS OTHERWISE SPECI KD,
'I‘ 250 2. [ FLAGS WITH SAME MUMBER 3
- ARE COMMBEITED. FLAGS WITHOUT
doaz TO OR FRCOM INFORMATION ARE
4061 ,ATA) @ COMMON LOCATHD ©N SAME SHEET.
2
porr———— + 6.8 SERIES PASS 3 INTERMNAL ADJSTMENT.

trisov ELEMENT

g CRE
eV , 406/

* COMMON

FIGURE 8-4. POWER DISTRIBUTION ASSEMBLIES
(332B-1004)
3/75 8-9/8-10




