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WARRANTY

Notwithstanding any provision of any agreement the following warranty is exclusive:

The JOHN FLUKE MFG. CO_, INC,, warrants each instrument it manufactures to be free from defects in materiat and
workmanship under normai use and service for the pericd of 1 year from date of purchase. This warranty extends only
to the original purchaser, This warranty shall not apply to fuses, dispasable batteries {rechargeabie type batteries are
warranted for 90 days}, or any product or parts which have been subject to misuse, neglect, accident, or abnormal
conditions of operations.

in the event of failure of a product covered by this warranty, John Fluke Mfg. Co.. Inc., will repair and catibrate an
instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's
examination discicses to its satistaction that the product was defective. The warrantor may, at its option, replace the
product in lieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or
replacement will be made without charge. if the failure has been caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate will be submitted before
work is started, if requested.

THE FOREGOING WARRANTY iS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
OR ADREQUACY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. CO., INC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TCRT, OR OTHERWISE.

It any failure occurs, the following steps shouid be taken:

1. Notify the JOMN FLUKE MFG. CQ., INC., or nearest Service facility, giving futl details of the ditficulty, and
include the model number, type number, and serial number. On receipt of this information, service data, ar
shipping instructions wilt be forwarded to you.

2. On receipt of the shipping instructions, forward the instrument. transportation prepaid. Repairs will be
made at the Service Facitity and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

Ail shipments of JOHN FLUKE MFG. CO., INC., instruments should be made via United Parcel Service or ‘BestWay"*
prepaid. The instrument should be shipped in the original packing carton; or it it is not available. use any suitable
container thatisrigic and of adequate size. if a substitute container is used. the instrument should be wrapped inpaper
and surrounded with at least four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upen original delivery to purchaser. All material in the
container should be chacked against the enclosed packing list. The manufacturer will not be responsitle for shortages
against the packing sheet unless notified immediately, If the instrumentis damaged in any way, a claim shouid be filed
with the carrier immediately. (To obtain a quotation 1o repair shipment damage, contact the nearast Fluke Technica!
Center.} Final claim and negotiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applications or use questions, which wil enhance your
use of this instrument. Please address your requests or correspondenca to: JOHN FLUKE MFG. CO., INC., P.0O. BOX
€090, EVERETT, WASHINGTOCN 98206, ATTN: Sales Dept. For European Customers: Fluke (Holland) B.V., P.O. Box
5053, 5004 E£8, Tiiburg, The Netheriands,

“For BEuropean customers, Air Fraight prepaid.

John Fluke Mig. Co,, Inc., P.O. Box €9090, Everett, Washington 98206
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Section 1

Introduction & Specifications

1-1.  INTRODUCTION

1-2. The 895A DC Differential Voltmeter is half-rack
size, and is equipped with resilient feet and tilt-up bail
for field or bench use. A single instrument may be
mounted in a standard 19 inch rack with metal handle-
rack adapter kit 881A4-102, Two hali-rack size instru-
ments may be mounted side-by-side with metal handie-
rack adapter kit 881A-103.

1-3. The 895A can be used as: (a) A conventional
voltmeter for rapid determination of de voltages from 0
to +1100 volts to within £3% of range setting. (b} A dif-
ferential voltmefer for precige measurement of de volt-
ages of 0 to £1100 volts to within +(0. 0025% of input +
0.0001% of range + 5 uv). (¢) A ratiometer for accu-
rately determining the ratio of two voltages, and (d) A
megohmmeter for measurement of resistance from 0. 1
megohm to 10,000,000 megohms with a typical accuracy
of £5%. The instrument can be used to indicate voltage
excursions about a nominal value. One feature that
should be emphasized is that no current is drawn from
the unknown voliage source, when the voltmeter is at
null, at up to 1100 voits. Thus, the determination of
the unknown potential is independent of its gsource re-
sigtance.

1-4,  Leakage resistance of the 895A to ground is 100
megohms. The instrument contains a polarity switch for
convenience in measuring positive or negative voltages,
or in using the instrument as a ratiometer. A grounded
recorder output is included for monitoring the voltage
being measured. Shock, vibration, humidity, and tem-

perature testing verify a design that will provide years
of hard use under severe environmental conditions.

1-5.  When used as a differential voltmeter, the 8954
operates on the potentiometric principle. An unknown
voltage is measured by comparing it to a known reference
voltage with the aid of a null detector. An accurate
standard for measurement is provided by an 1100 volt
reference supply containing a pair of temperature-con-
trolled zener diodes. A five-dial Kelvin-Varley voltage
divider attenuates the reference voltage as necessary
to obtain a null condition, The unknown voltage is then
Indicated by the setting of the voltage readout dials.

1-6. INPUT POWER

1-7.  The 8954 is usually supplied with the primary
windings of the power transformer connected in parallel
for operation from 115 volts ac. Upon request, the
instrument will be supplied with the primary windings
connected in series for operation from 230 volts, If it
becomes desirable to convert from one operating voit-
age to the other, refer to the schematic diagram, and
to the instruction decal on the power transformer.

1-8. RECEIVING INSPECTION

1-9.  This instrument has been thoroughly tested and
inspected hefore being shipped from the factory, Im-
mediately after receiving the instrument, carefully
inspect for damage which may have oceurred in ship~
ment., I any damage is noted, foilow the instructions
outlined in the warranty page at the back of this manual,

1-1
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1-10.  SPECIFICATIONS

DIFFERENTIAL VOLTMETER

ABSOLUTE ACCURACY: +(0.0025% of input +0. 0001%
of range + 5 uv) {from 0 fo £1100 vde at 23(x1)°C
{nominal calibration temperature), less than 70%
relative humidity.

+{0. 005% of input + 5 uv} from 0 to +1100 vdc, within
the temperature range of 16°C to 32°C (60° F to 90°
¥), less than 70% relative lumidity. Derate accuracy
outside this temperature range at 0, 00035%/°C to
limits of 0°C and 50°C,

INPUT AND NULL RANGES:

NOTE: Through error analysis studies into total
instrument stability taking into account the docu-
mented stabilities of individual components and uti-
lizing probability and statistical methods, indicate
that typical instrument stability (defined as a spec~
ification met by 80% to 90% of all instruments) is 20
ppm (0, 002%) peak-to-peak per year. An instrument
80 categorized need be calibrated only once per year
to meet all specifications. Additional stability data
ypon request.

Input Range (volts)

Null Ranges (volts)

1

10
100
1000

.1, .01, .001, .0001
1, .1, .01, .001, .0001
10, 1, .1, .01, . 001
100, 10, 1, .1, .01

NOTE: Each input range and each null range has 10% overvoltage capability,

INPUT RESISTANCE: Infinite at null from 0 to £1100 vde,

VOLTAGE DIAL RESOLUTION:

METER RESQOLUTION:

Resolution Null Range {volts) Resolution
Input Range {volis)
- ppm of range voltage . 0001 tuv
L 001 10 uv
1 1 1uv .01 100 uv
10 1 10 uv 1 I mv
100 1 160 uv 1 10 mv
1000 1 1 mv 10 100 mv
150 1y

CONVENTIONAL VOLTMETER

ACCURACY: +3% of range.

RANGES:

Input Range {(volts)

Input Resistance (megohms)

1600-0-1000
100-0-106
10-0-16

1-0-1
* 1-0-.1
*.01-0-,01
* 001-G-, 001
*_ 0001-0-, 0001

100
100
160
100
100
10
H

i

NOTE: 0% overranging on each range,
*These ranges are obtained by using null ranges with the readout dials sef to zero.

1-2
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RATIOMETER

The RATIO position of the polarity switch places

the Kelvin-Varley divider across the rear panel
binding posts for connection to external reference
input voltage. The null detector remains connected
between the front panel input and the Kelvin-Varley
output. At null, the readout dial setting indicates
the decimal ratio of the front panel input voltage
to the rear panel reference input voltage. When
the instrument is used as a ratiometer, the 10
position of the first readout dial is shorted out,
providing a setting of . 9999100 for unity ratio,
The decimal point is always located in front of
the first dial.

RATIO: Zero to unity (six-digit readout),

REFERENCE INPUT VOLTAGE: 0 to +1000 vde
with no power derating over entire range,

RATIO ACCURACY: =20.0012% of setting at 0.1
ratio and above, =0.000i2% terminal linearity
beiow 0.1 ratio.

TEMPERATURE COEFFICIENT OF RATIO:
0.0001% of setting/°C above 0.1 ratic. 0, 000015
terminal linearity/° C below 0. 1 ratio.

GENERAL

REGULATION OF REFERENCE SUPPLY: 0, 0002%
for a 10% line voltage change.

STABILITY OF REFERENCE SUPPLY: 0.0005%
peak-to-peak per hour. 0. 0008% peak-to-peak
per day. 0.0013% peak-to-peak per sixty days.

STABILITY OF METER ZERO (includes noise):
+2 uv for a 10% line voltage change on most sen-
sitive (0. 0001 v)null range,

KELVIN-VARLEY DIVIDER ACCURACY: 10,00 12%
of setting from 1/10 full scale to full scale.
#0. 00012% terminal linearity below 1/10 full scale.

REFERENCE ELEMENT: Temperature comn-
pensated Zener diodes,

WARM-UP TIME: 30 minutes.

RECORDER/ISOLATION AMPLIFIER QOUTPUT:
Adjustable from 0 to 0.5 v minimum for end-scale
meter deflection, source resistance 5K to 8K,
linearity better than +0. 5% of end~scale. Gain
as an isolation amplifier is (0.5 v/nuli-range
sensitivity).

POLARITY: Front panel switch selecis +de, -dc,
and ratio.

DC COMMON MODE REJECTION: 140 dbor 0.1
uv/volt of common mode voltage.

AC COMMON MODE REJECTION: 140 db at 50,
60, -and 120 Hz; 120 db at 400 Hz and 1000 Hz.

OPERATING TEMPERATURE RANGE: 0°C to
50°C (32°F to 122°F). See Accuracy.

HUMIDITY: Within specifications up to 70% rel-
ative humidity,

STORAGE TEMPERATURE RANGE: -40°C to
+70°C (-40°F to 158° F).

SHOCK: Meets requirements of MIL~T-945A and
MIL.-5-801B.

VIBRATION: Meets requirements of MIL-T-~045A,

INPUT POWER: 115/230 vac +10%, 50 to 1000
Hz, 15 watts, 20 VA.

SIZE: 7" high x 8-1/2" wide x 14-3/4" deep.

WEIGHT: 16 lbs.

1-3




static awarenes

A esag rom

} John Fluke Mfg. Co., inc. |

Some semiconductors and custom IC's can be
damaged by electrostatic discharge during
handling. This notice explains how you can
minimize the chances of destroying such devices

Knowing that there is a problem.

Learning the guidelines for handling them.
Using the procedures, and packaging and
bench techniques that are recommended.

L3 B e

The Static Sensitive {5.5.) devices are identified in the Fluke technical manual parts listwith the symbol

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

3. DISCHARGE PERSONAL STATIC BEFORE
| HANDLING DEVICES. USE A HIGH RESIS-
1. MINIMIZE HANDLING TANCE GROUNDING WRIST STRAP.

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE. 4. HANDLE S.8. DEVICES BY THE BODY

Page 10t 2



5. USE STATIC SHIELDING CONTAINERS FOR
HANDLING AND TRANSPORT

6. DO NOT SLIDE S.S. DEVICES OVER
ANY SURFACE

7. AVOID PLASTIC, VINYL AND STYROFOANM®

IN WORK AREA

PCRTIONS REPRINTED
WITH PERMISSION FROM TEKTHONIX, INC,
AND GENERAL DYNAMICS, POMONA DIV,

® Dow Chemical

Page 2 of 2

9.

10.

T

WHEN REMOVING PLUG-IN ASSEMBLIES,
HANDLE ONLY BY NON-CONDUCTIVE
EDGES AND NEVER TOUCH OPEN EDGE
CONNECTOR EXCEPT AT STATIC-FREE
WORK STATION. PLACING SHCORTING
STRIPS ON EDGE CONNECTOR HELPS TO
PROTECT INSTALLED SS DEVICES.

HANDLE S.S. DEVICES ONLY AT A
STATIC-FREE WORK STATION

ONLY ANTI-STATIC TYPE SOLDER-
SUCKERS SHOULD BE USED.

ONLY GROUNDED TIP SOLDERING
IRONS SHOULD BE USED.

A complete line of static shielding bags and acces-
sories is available from Fluke Parts Department,
Telephone 800-526-4731 -or write to:

JOHN FLUKE MFG. CO,, INC.
PARTS DEPT. M/S 86

9028 EVERGREEN WAY
EVERETT, WA 98204

JOOBSD-07USBB04/SE EN  Litho in US.A.
Rev. 1 MAR 86
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Section 2

Operating Instructions

2-1. FUNCTION OF CONTROLS, TERMINALS
AND INDICATORS

2-2.  The location, reference designation, and a func-
tional description of the external controls, terminais,
and indicators on the 895A DC Differential Voltmeter
are given in Figures 2-1 and 2-2,

2-3. PRELIMINARY OPERATION

a. Mechanically zero the meter with the adjustment
gcrew on the front panel. If the instrument has been
operating, it must be shut off for at least three minutes
prior to this adjustment.

b. Connect the power plug to a 115 volt ac power
source, or to 230 volts ac if the instrument is so wired.

WARNING!

The round pin on the polarized three-prong
plug connects the instrument case {o power
system ground. Use a three-to-two pin
adapter when connecting to a two-contact
outlet. For personnel safety, connect the
short lead from the adapter to a high-quality
ground.

¢. Set the switches on the 8954 as {ollows:

RANGE 1600
NULL TVM
Polarity +

Voltage readout dials 06000g

d. Set the POWER switch to ON, and allow a warmup
period of 30 minutes for best accuracy, A warmup
period of 10 minutes is sufficient for an aceuracy of
0. 005%,

2-4. ZEROING INSTRUCTIONS

2.5, It may be necessary to adjust the internal meter
zero control. This will usually be done at more frequent

intervals than instrument calibration. Proceed as
follows:

a. Mechanically zero the meter with the adjustment
screw on the {ront panel. The instrument must be shut
off for at least three minutes prior to this adjustment,
and the internal meter terminals must be shorted to-
gether,

b. Set the switches on the 895A as follows:

RANGE 1
NULL i00 v
Polarity +

Voltage readout dials 000Go0

¢.  Remove the top/rear dust cover,

d. Short the INPUT and COMMON posts with z piece of
copper wire,

e.  Adjust R204, if necessary, for zero meter deflection.

£.  Set the polarity switch to -, If the meter zero changes
by more than %2 microvolis, readjustinent of R204 is
necessary.

g. Remove the short from the INPUT and COMMON
post, and replace the top/rear cust cover.

2-6., OPERAYTIONAS ADIFFERENTIAL VOLTMETER

a.” Perform preliminary operation according to para-
graph 2-3.

b, Connect the unknown voltage between the INPUT and
COMMON posts. If one side is grounded, always connect
it to the COMMON post.

c. If meter deflects to the left, the polarity of the
unknown voltage is negative. Turn polarity switch to the
negative position. The meter will deflect to the right.

d, Turn RANGE switch to lowest range that will permit
on-scaie meter deflection, and note the approximate
value of unknown voltage.

€. Noting the position of the decimal point, set the five
voltage readout dials to the approximate voltage deter-
mined in step d. For example, if the approximate volt-
age was 35 volts, the decimal point will be between the
B and C readout dials. Therefore, set dial A to 3, and
set dial B to 5.

2-1
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57 38

R11
J4 15

R373 16 17 Fi P2

Figure 2-1, LOCATION OF CONTROLS, TERMINALS, AND INDICATORS
CONTROL
TERMINAL, OR D%Eé' gﬁfﬁ%ﬁ FUNCTION
INDICATOR

INPUT and COMMON Ji, J2 Provided for connecting the dc voltage to be measured.

ferminais
Provided for grounding purposes. A 0.047 uf capacitor, Cl, and

Chassis ground J3 a 100M resistor, R1, are connected from the COMMON binding

terminal post to the chassis ground post. The INPUT post should never be
connected to the chassis ground terminal, J3. Since the instru-
ment is equipped with a three-wire line cord with the third wire
connected to the chassis, the circuit should be checked for con-
flicts in grounding before connecting the COMMON post to the
chassis ground post,

POWER switch 82 The POWER switch applies ac line voltage to the primary circuit
of the power transformer, T1, when set from QFF to ON

RANGE switch 51 Selects the desired voltage range, changes null ranges appearing
in the null window, and positions the decimal point of the voltage
readout dials. When set to 1 or 10, this switch also open-circuits
the primary of T2, which deactivates the 1100 volt reference
suppiy.

NULL switch 53 Sets the instrument for either conventional voltmeter operation,
or differential voltmeter operation. The null ranges represent
the full-scale difference between the unknown voltage and the
internal reference voltage set by the voltage readout dials.

Voltage readout dials 35, 86, 87, Provides an in-line readout of the amount of internal reference

A, B, C D, andE S8, & R373 voltage necessary te equal the unknown voltage,

Poiarity switch 54 Changes the polarity of the internal reference supply to match the

polarity of the unknown voltage. The + position indicates that the
INPUT post is positive with respect to the COMMON post. This
switch also selects RATIO operation of the instrument and sim-
ultdaneously deactivates the 1100V reference supply.

Figure 2-2,

2-2

FUNCTION OF CONTROLS, TERMINALS, AND INDICATORS (Sheet 1 of 2)
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CONTROL,, :
TERMINAL, OR | ppoionCl FUNCTION
INDICATOR

Mechanical zero none Sets meter to zero mechanically, This adjustment should be used

control only after the instrument has been off for at least three minutes,
or if the internal meter terminals are shorted.

Meter M1 Indicates the unknown voltage when the instrument is in the TVM

: mode, and indicates the difference between the unknown and the

internal reference voltage when the instrument is in the differen-
tial (null) mode.

RATIO terminals J4, JB Used to connect the external reference voltage to the 8354 when
making voliage ratio measurements.

RECORDER J6, J7 Provided for connecting a recorder to record meter deflection.

terminals Also used as the output terminals when the instrument is used as
an isolation amplifier.

RECORDER LEVEL R11 Varies the output voltage at the RECORDER output posts from ¢

adjustment to at least 0. 5 volt for full-scale meter deflection.

Line cord plug P2 Provided for attaching the separable line cord.

Fuse F1 Protects the instrument against excessive current.

Figure 2-2. FUNCTION OF CONTROLS, TERMINALS, AND INDICATORS {Sheet 2 of 2)

f. Set the NULL switch from TVM to the first null
position for the range being used, and adjust the read-
out dials for zero meter deflection,

WARNING!

When the NULL switch is set to a null range,
the voliage indicated by the readout dials is
applied to the INPUT post. Consequently, a
maximum voltage of 1100 volts with a source
impedance of 10M, can appear at this binding
post. Avoid contact with the INPUT post
when the RANGE switch is set to 100, or to
1000.

g. Adjust the readout dials for zero meter deflection
in successively more sensitive null ranges. When the
meter needle deflects to the right, the magnitude of
the voitage under measurement is greater than the volt-
age sef on the readout dials. When deflection is to the
leit, the voitage under measurement is less than the
voltage set on the readout dials.

h. When the meter is at null on the most sensitive
nuil range, the unknown voltage equals the value set on
the five readout dials.

2-7. OPERATION AS A CONVENTIONAL
VOLTMETER

2-8, The instrument can be used as a conventional 3%
voltmeter by setting the NULL switch to the TVM posi-
tion. Full-scale ranges are 1, 10, 100, and 1000 voits.
Additional ranges can be made available for measuring
low-level voltages, by converting the null ranges to con-
ventional voltmeter ranges, through setting the voltage
readout dials to zero,

a. Perform prelimipary operation according to para-
graph 2-3,

b. Refer to Figure 2-3, and select the fuli-scale volt-
age range desired. If the approximate value of voltage
being measured is unknown, select the 1000 volt range
initiaily. Set the RANGE switch, NULL switch, and
voliage readout dials according to Figure 2-3 for the
range selected,

¢. Connect the voitage to be measured between the
INPUT and COMMON posts. If one side is grounded,
always connect it to the COMMON post.

d. Voitage is indicated by the deflection of the panel
meter, Meter deflection to the right when the polarity
switch is set to positive indicates that the unknown
voliage is of positive polarity.

2-9. MEASUREMENT OF VOLTAGE EXCURSIONS
ABOUT A NOMINAL VALUE

a. Perform preliminary operation according to para-
graph 2-3.

FULL SCALE RANGE | NULL | VOLTAGE

DEFLECTION | SWITCH |SWITCH DIALS
(volts) (volts)

1000-0-1000 1000 TVM No effect
160-0-100 100 TVM No effect
16-0-10 10 ‘TVM No effect
1-0-1 1 TVM No effect
0.1-0-0.1 1 .1 All zero
0,01-0-0.01 1 .01 All zero
0.001-0-0,001 i 1MV Al zero
0.0001-G-0. 0001 H 100 UV | ALl zero

Figure 2-3, TVM RANGES
2-3
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b. Connect the voltage to be measured between the
INPUT and COMMON posts. If one side is grounded,
always connect it toc the COMMON post. Deflection to
the left indicates the voltage is of negative polarity; set
the polarity switch to negative. Meter will deflect to
the right.

¢c. Set the RANGE swifch to the lowest range which
will permitf on-scale meter deflection, and note the
nominal value of voltage indicated.

d. Set the five voltage readout dials to the nominal
voltage determinded in step c.

e. Turn the NULL switch from TVM to the highest
null sensitivity possible, whilé retaining voltage excur-
sions on the meter scale,

f. Veltage excursicons are indicated by the meter.
Note that full-scale right and left meter deflection is
equal to the null range being used (disregarding 10%
over-ranging). Meter deflection to the right indicates
that the voliage being measured has increased above
the nominal value set on the readout dials., Deflection
to the left indicates that the voltage has, of couxrse,
decreased below the nominal value,

2-10. USE WITH A RECORDER

2-11. A recorder may be used with the 8954 to record
deflection of the panel meter. Since cne side of the
RECORDER output is grounded, the isolation character-
istics of the recorder used is not important. Proceed as
follows:

a. Connect the RECORDER terminais to the input ter-
minalg of the recorder.

b. Perform the preliminary operation according to
paragraph 2-3,

¢. Shori the T™PUT and COMMON posts.

d. Set the switches on the 895A as follows:

RANGE 10

NULL 1
Polarity +

Voltage readout dials 1. 000000

e. The meter will indicate full scale {-1,0}, This
provides up to 0.5 volis de at the RECORDER output
terminals, depending on the setting of the RECORDER
LEVEL control.

f. Adjust the RECORDER LEVEL control until re-
corder deflection is as desired for full-scale deflection
of the 895A panel meter.

g. Remove the short between the INPUT and COM-
MON posts.

h. Connect the voltage to be monitored to the INPUT
and COMMON posts. The voltmeter and recorder are
ready for use. Proceed according to paragraph 2-6.

2-12. MEASUREMENT OF HIGH RESISTANCE

2-13. One of the applications of the 895A is the use of
the instrument for rapid measurements of high resist-
ance from 0. 1 megohm to 10, 000, 000 megohms with a
typical accuracy of 5%. Because of the 1100 voit refer-
ence supply, the instrument can be used for resistance
measurements st up to 1100 volts de, in four ranges of
i, 10, 100, and 1000 volts. The following general equa-
tion. derived from Figure 2-4, can be used ioc compute
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the resistance of an unknown connected to the input bind-
ing posts.

E
Ry=Rj|—— -1
Em
where:
Rx = the unknown resistance in megohms
E = the voltage indicated by the readout dials

Em

1

the voitage indicated by the panel meter

Rj = the input resistance of the null detector in meg-
ohms. R, varies according to null sensitivity, as
shown in paragraph 1-10,

2-14, To measure unknown resistance, proceed as
foilows:

a, Periorm preliminary operation according to para-
graph 2-3.

b, Connect the unknown resistance between the INPUT
and COMMON posts. Use short, isolated leads to pre-
vent measuring the leakage resistance between leads.

€. Refer to Figure 2-5, and set the RANCE switch and
NULL switch according to the range of test voltage and
unknown resistance.

d. Set the readout dials to the desired test voltage,

e. For full-scale meter deflection (~1.0) with full
range input, determine the unknown resistance according
to Figure 2-5. If the meter does not deflect full-scale,
or if the readout dials are not get to maximum, the
following corrections are necessary:

(1) For less than full-scale meter deflection, divide
resgistance given in Figure 2-5 by the decimal fraction
of meter reading, where fuil-scale deflection = 1.0.
For example, if the meter deflects to mid-scale, the
resistance indicated for full-scale deflection must be
divided by 0. 5.

K-V REF
R, SUPPLY

—

Figure 2-4. MEASUREMENT OF RESISTANCE
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INPUT RANGE NULL RANGE UNKNOWN RESISTANCE AT FULL-SCALE
USED USED (-1.0) DEFLECTION WITH FULL RANGE INPUT

1 L1 0L, LMy 109 chms, approximately
100 UV 1010 ohms

10 1 1(}9 ohms, approximately
.1, .01, 1 MV 109 ohms
100 UV 101! ohms

100 10 109 ohms, approximately
1 1010 onms
1, .01, 1 MV 101! ohms

1000 100 109 ohms, approximately
10 1010 ohms
1 1011 ohms
1,01 1012 ohms

Figure 2-5. RESISTANCE MEASUREMENT RANGES

(2) I the readout dials are not dialed up to full
range, multiply the resistance given in Figure 2-3 by the
ratio of dialed voltage to range voltage. For example,
if the readout dials are set to . 50000, multiply the
resistance indicated for full-range voltage by 0. 5.

2-15. USE AS A RATIOMETER

4-16. The 895A can be used for determining resistance
ratios and voltage ratios. When used for measuring volt -
age ratios, the two voltages must have a common ground,
and, of course, be of the same polarity, When the 885A
is used as a ratiometer, the internal high voltage refer-
ence supply is shut off. The 10% over-ranging capability
of the Kelvin-Varley divider is also removed, providing
a ten-step divider, with a masimurm setting of . 9999100,
Ratio accuracy of the 8954 is x0.0012% of setting for
ratios between 0.1 and 1, To measure voltage ratios,
proceed as follows:

a. Perform the preliminary operation of paragraph
2.3,

b, Connect the lower of the two voltages to the INPUT
and COMMON posts. Connect the higher of the two volt-
ages to the RATIO terminals on the back panel. Please
note that the lower RATIO terminal is the common
terminal.

c. Set the RANGE switch and the NULL switch as
appropriate for the input voltage used. The position of
the NULL switch determines full-scale sensitivity of
the meter, Consequently, use reduced meter sensi-
tivity initially.

d. Set the readout dials to 000000, and set the polarity
switch to RATIO.

€. Adjust the readout dials [or zero meter deflection
in successively more sensitive null ranges. The final
setting will indicate the ratio of the front panel input to
the rear pane! input. Note that the decimal point is
always in front of dial A, regardless of the setting of the
RANGE switch. Do not use the 10 position of dial A,

2-17. To measure resistance ratios, proceed as fol-
lows:

a. Perform the preliminary cperation of paragraph
2-3.

b. - The equipment connection is illustrated in Figure
2-6. The output of the test divider is appiied to the
INPUT post, and the input terminals of the test divider,
and output of the power source, are connected to the
RATIO terminals,

¢. Set the power source to the desired divider voltage.

CAUTION!

Do not exceed 1000 volts input into the
Kelvin-Varley divider, as damage to the
resistors may result,

d. Set the RANGE switch and NULL switch as appro-
priate {for the input voltage used. The position of the
NULL switch determines fuil-scale sensitivity of the

2-5 -
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TEST

bC supkLy, ©
31 1000V MAX.
o o
INPUT
RATIO 35
COMMON

DIVIDER FLUKE MODEL 895A
UNDER DC DIFFERENTIAL VOLTMETER

Figure 2-6. MEASUREMENT OF RESISTANCE RATIOS

meter. Consequently, use reduced meter sensitivity
initially.

e. Set the polarity switch to RATIO.
f. Set the readout dials of the 895A and of the test
divider to the desired point.
g. Deflection of the panel meter can be reduced in
either cne of two ways:
(1} By adjusting the appropriate calibration control
in the test divider, or
{2) By adjusting the readout dials on the 895A, and
obtaining a table of corrections for the test divider.

In either case, increase the sensitivity of the null de-
tector as null is approached.

2-17. NOTES ON OPERATION
2-18. OFF-NULL INPUT IMPEDANCE

2-19. Input resistance of the 895A is infinite at null,
since no current flows from the source being measured,
However, a small current dees flow from the unknown
when the meter is deflected from null. Figure 2-7 isa
graph of the apparent de input resistance when the meter
is off null. For example, when the meter is deflected
10% of full-scale on the 1 mv null range, the input re-
sistance of the instrument is 1010 ohms per voit of input,
or 101} ohms for an input voitage of 10 volts.

2-20. GROUND LOOP CURRENTS

2-21, A potential difference often exists between dif-
ferent points on power system grounds. Consequently,

2-6

current may flow from the power system ground through
the voltmeter and the equipment being measured and back
to the power system ground, Ground locp currents
should be avoided for maximum measurement accuracy.
To prevent ground leop currenis when the system being
measured is grounded, do not connect the COMMON
post to the chassis ground post,

2-22, USE OF SHORTING LINK

2-23. A 0.047 uf capacitor, C1, and 100M resistor,
R1, are connected from the COMMON binding post to
the chassis ground binding post, which reduces the effect
of circulating ac currents from the transformer. In
some cases, it is possible for C1 to acquire a charge
of up to 1.5 volts de due to leakage. Capacitor C! will
also become charged when making measurements in
the presence of common mode voltages, which may
cause a measurement error not exceeding ¢. 1 uv per

" volt of commen mode voitage. The shorting link should

be connected between the COMMON and ground binding
posts to shert out any common mode voltage present,
provided, of course, the common-to-ground portion of
the circuit under measurement is not adversely affected
by such a short-circuit.

2-24, EFFECT OF AC COMPONENTS

2-25. Ocassionally an ac component may be present
on the dc being measured. A double-section, low-pass
filter, R202, C202, R203, and C203, at the input of the
null detector attenuates any ac component by 50 db, or
about 300 to 1. At lower {reguencies, this low-pass
filter is less effective, and the ac component may be
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significant. The only ac component that will reduce
measurement accuracy is one that either starts to satu-
rate the null detector, or one that is very close to a
multiple or submultiple of the chopper frequency of 84
Hertz. The nuil detector is more sensitive to the latter,
However, if harmonics of the chopper frequency are
affecting the null detector the meter will oscillate at
the difference frequency. For all practical purposes,
no trouble should be encountered above a hundred Hertz.
H ac components that affect aceuracy are ever encoun-
tered, additional filtering at the input of the instrument
wiil be necessary. For alternating current of a single
frequency, a twin-T filter is effective, and has low total
series resistance. For an alternating current of various
frequencies, an ordinary low-pass filter can be used.
In either case, the filier should be constructed of high-
quality capacitors having leakage resistance of at least
10+“ onms,

2-26, EFFECT OF DC COMMON MODE VOLTAGE

2-27. DC common mode errors are caused partly by
leakage currents passing through ground loops. Care
has been taken in the design and construction of the in-
strument to isolate the cireuitry from chassis ground.
Accurate de measurements can be made with the 8954
in the presence of common mode voltages of up to 1000
volts de. The de common mode rejection is at least 140
db (10,000,000 to 1), or 0.1 microvolt or error per
common-~mode volt, up to 70% relative humidity, * Since
the leakage resistance varies inversely with humidity,
the dc common mode error is typically much less at
lower relative humidily. H the common mode voltage
is greater than 50 volts, the measurement should be
made several minutes after hookup for best accuracy.
This is due to the time required to charge stray capa-
citance through the extremely high leakage resistance
to ground.

2-28, MEASUREMENT OF NEGATIVE VOLTAGES

2-29, Because of the polarity switch, voltage which is
negative with respect to common, as well as positive
voltage, may be measured with equal facility, If the
INPUT hinding post is connected to ground, either at the
front panel or at the source being measured, the accu~
racy of the voltmeter may be reduced. If the unknown
voltage is grounded, always connect the grounded side
to the COMMON post, and use the polarity switch to
cbiain the proper resuit.

2-7



8954

Section 3

Theory of Operation

e 3-1.  INTRODUCTION contained in the functional schematic in the back of this

¢ 3.2. GENERAL : manual. The schematic is intended to aid in understand-

T ing eircuit theory and in troubleshooting. The signal
3-3. A block diagram for the 895A DC Differential flow is from left to right and the components are ar-
Voltmeter is given in Figure 3-1. Additional detail is ranged functionalty,

PHOTOCELL ! TRANSISTOR
DRIVE : OSCILLATOR

PHOTOCHQOPPER DRIVE

@ 2 RECORDER
PHOTO- METER CUTPUT
CHOPPLR #y ! EDEMOD_ ETER D
MCDY- >
meey | ULATOR 3 o
i Fr
| MODULATOR AND B
AMPLIFIER BACK
DEMOD-
ULATOR
METER AND FEEDBACK DEMODULATORS
TRANSISTORIZED VOLTMETER (TyM) - B
e o o—
1NPUT'L\A 53 NULL l |“<§m~< ,
Yy - | REFEREMCE
g. TVM Polarity SUPPLY
: |
i i See Figure 3-2
. |
COMMON e
£ RY % J_cn PN
= HO0M 0,047 R
13 | x . .
Jis o TO 1160V REFERENCE .-

Figure 3-1, MODEL 8%5A BLOCK DIAGRAM
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3-4. The overall operation of the instrument may be
stmmarized as follows, TFor direct measurement of an
unknown voltage, the unknown is connected directly to
the attenuator of the transistorized voltmeter (tvim),
Since the voltage required for full-scale deflection of
the tvm is either 1 millivolt or 190 microvolts, the tvin
attenuator reduces the input volizze as necessary. The
value of the unknown is indicated by deflection of the
panel meter. For null measurement of the unknown, it
is connected in opposition to an internal reference veliage
of © to 1100 volts, and the tvim is used as a null detector
between the two voltages. The reference voltage is then
adiusted with the Kelvin-Varley voltage dials until the
internal voltage equals the unknown, as indicated by zero
deflection of the null detector. The unknown is then
indicated by the setting of the Kelvin-Varley dials.

3-5, INPUT RESISTANCE OF INSTRUMENT

3-8, The input resistance of the 8954 is determined
by dividing the unknown terminal voitage by the current
drawn from the unknown. The current drawn from the
unknown is equal to the difference between the unknown
terminal voltage and the internal reference voltage,
divided by the resistance of the tvim attenuator., The
eguation for input resistance can therefore be written as:

Rian}-l=_EuRa i E; (R, + Rg) .
Iy iEu‘Eg fEs‘EI
Where:
Ry, = input resistance of volimeter
I = current drawn from unknown
Eg = source voltage of unknown
Rq = gource resistance of unknown
Ey = Eg - Iy Rg = terminal voltage of unknown
Ra = input resistance of tvm attenuator
E = yoltage indicated by voltage readout dials

14

absolute value {magnifude only)

Thus, the input resistance is essentially infinite at nuil
{leakage resistance across the input is approximately
1014 ohms) when E is equal to B, and Eg

3-7. CIRCUIT DESCRIPTIONS
3-8. DC TRANSISTORIZED VOLTMETER

3-8, INTRODUCTION. The de transistorized voli-
meter {tvm} is composed of a tvm attenuator and a null
detector. The primary part of the tvm is the null detec-
tor, in which the de signal is modulated by a photo-
chopper, amplified by a five-stage amplifier, rectified
by a phase-sensitive demodulator, and filtered to produce
a dc output. Transformer coupting is used to isolate the
de meter/recorder output from the floating null detector

3-2

circuitry. Negative feedback makes the null detector
insensitive to gain variations of individual transistors.
The panel meter has tantband suspension, which elim -
inates the stickiness associated with pivot-jewel meters.

3-16. NULL-DETECTOR. The null detector is a
current feedback amplifier that drives a zero center
meter., The feedback voltage is the voltage drop across
R208 cauged by a portion of the output current., At the
input to the 8954 nuil detector, R202, C202, R203, and
C263 form a double-section, low-pass filter that reduces
any ac component present on the de voitage being measg-
ured. The difference between the veltage appearing at
the output of the filter and the voltage across feedback
resistor R208 is converted to & square wave by PC201
and PC202, an 84 Hz photo-chopper. The effect of a
negative input voltage is to shift the phase of the square
wave by 180°. Thus, by using a phase-sensitive demod-
ulator, the polarity of the input voltage is reconstructed
in the meter drive circuit. The alternating voltage
created by PC201 and PC202 is amplified by a five-
stage amplifier. Transistors Q201, Q202, and Q203
are common-emitter amplifiers having negative feed-
back. Transistor Q204 is a common-emitter ampiifier
which drives the push-pull pair Q203 and Q206. The
cutput from the push-puil pair is applied to the primary
of transformer T201. Transformer T201, which pro-
vides isolation between the null detector and the grounded
recorder output, has two secondary windings, one of
which is connected to null detector common, the other
winding being connected to chassis common. The out-
put of the winding that is comnected to chassis common
is applied to a phase-sensitive demodulator, Q209 and
Q210. The square-wave drive for this demodulator is
from a windins =onnected to chassis ground on the drive
transformer, 1:0l. The polarity of the square wave
out of the transiormer permits conduction of Q209 or
Q210 during alternate halves of the square-wave cycle.
Since the phasing of the square wave through the nuil
detector depends on the polarity of the input voltage,
then either Q209 or Q210 conducts, depending on the
polarity of the input, Conduction of Q209 or Q210 tends
to drive current through the meter in opposite directions.
Thus, the meter and recorder output are driven accord-

ing to the polarity as well as the magnitude of the un-
known voltage.

3-11. The cutput of the secondary winding that is con~
nected to nuil detector common is applied to another
phase-sensitive demodulator, Q207 and Q208. The
square-wave drive for these transistors is obtained

“{rom a winding that is connected to null detector common

on T101. This phase-sensitive demoduiator operates
identically to Q209 and Q210. The cutput from Q207 and
Q208 is filtered and fed back to R208 at the input of the
nuil detector for gain stabilization.

3-12. The null detector has a hasic sensitivity of 1 mv,
except for the most sensitive null ranges on the 1and 10
volt ranges, in which the sensitivity of the null detector
is increased to 100 uv.

3-13. TVMATTENUATOR. For null measurements the
voltage difference of the unknown voltage minus the ref-
erence voltage is divided down as necessary by positions
on the tvin attenuator as selected by nuil switch secticns




S3E, S3G, 83K, and $3I, which provides the basic null
detector input of 1 millivolt.

3-14. CHOPPER DRIVE CIRCUIT, The chopper drive
circuit provides ac drive for the photo-chopper modulator
and for the phase-sensitive demodulators., Auxiliary
voltages for the null detector are also obtained from the
chopper drive circuit. The chopper drive is essentially
a transformer-coupled multivibrator Q109 and Q110.
Assume that Q110 has been conducting, and Q109 turcs
on. Conduction of Q109 applies approximately +18 volts
hetween pins 1 and 2 of T101, which induces a voltage
between pins 4 and 5. The secondary winding of pins 4
and 5 is connected between the bases of Q109 and Q110.
The two windings are phased so that the voltage between
pins 4 and 5, approxmately 12 volts, adds to the voltage
at the base of Q109, which is effectively clamped at +18
volts. The resulting voltage biases Q110 off, After Q110
is biased off, capacitor €112 begins to discharge through
R145 and R146. When the voltage across C112 approach-
es zero volts, Q110 begins to turn on, and the preceeding
cycle is repeated with Q110 conducting. Resistor R146
is used for frequency adjustment.

3-15. AC voltage for the +17 volt, +10 volt, and - 17
volt auxiliary supplies is cobtained irom one winding of
T101l, Dicdes CR206 and CR207, and capacitors C214
and C215, form two half-wave rectifiers. Regulation of
t.a +10 volt supply is provided by zener dicde CR203.
Iliumination for the photo-choppers PC201 and PC202
is also outained from the same winding of T101, through
CR204, CRI05, DS201, and DS202, Diodes CR204 and
CR205 permit conduction of DS201 and DS202 on alternate
half-cycles of the 84 Hz wave, thus illuminating PC201
and PC202 alternately. Since the resistance of the pholo-
cel. Jecreases several times when illuminated, the resuit
is the same as that of 2 mechanical chopper. Lamp
D3202 also drives the photocell chopper PC101 in the
reference supply.

3-16, EFFECT OF AC COMPONENTS. The low-pass
filter at the input of the chopper-amplifier will attenuate
any ac component present on the de being measured. The
magnitude of the ac voliage appearing at the cutput of the
filter depends on both its amplitude and frequency before
filtering. The only ac voltage that will reduce the accu-
racy of the 885A is one that either saturates the auill
detector or beats with the chopper frequency. Since the
voltage required for saturation is greater than that re-
quired for beating, the null detector is most sensitive
i0 an ac voltage having a frequency that is a submultiple
or a low multiple of the chopper frequency. However,
this ig easy to detect, because the meter will oscillate
at the difference frequency. For all practical purposes,
no trouble should be encountered above a hundred Hz.
If low-frequency ac components that affect accuracy
ever occur, additicnal filtering as outiined in the operat-
ing instructions will eliminate the problem.

3-17. RECORDEROQUIPUT. A recorder output directly
proportional to meter deflection is provided by Rl and
Ri2, The RECORDER LEVEL control, R1!, provides
for adjusting the recorder output voltage to a. least 0.5
volt at full-scale meter deflection {1, 0}, The recorder
output is driven by the same demodulator that drives the
panel meter., The low side of the RECORDLR output is
comnected ic chassis ground.
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3-18. 0 TO 1100 VOLT REFERENCE

3-19, GENERAL. In making differential voltage meas-
urements, an internal reference voltage is nulled directly
against the unknown voltage. The extremely accurate
reference voliage required is obtained from the 0 to
+ 11090 volf reference voltage, which is composed of a
+11 volt reference voltage, a +.1100 volt reference
voltage, 4 range divider, a five-decade Kelvin-Varley
divider, and a polarity switch. The 0 to 1106 volt refer-
ence supply is represented in Figures 3-1 and 3-2,

3-20. + 11 VOLT REFERENCE. A + 18 volt power
supply uses dicde CR101 and filter capacitor C101 to
supply unregulated dc voltage to series pass transistor
Q101. The + 18 volis is regulated by comparing a sample
of the cutput voltage, tapped off divider string R103,
R104, and R105, with the voltage from zener reference
diodes CR104 and CR105, in a two-stage differential
amplifier, Transistor Q102 is a dual transistor, having
matched current gain and matched & Vi, which insures
minimum voltage change due to temperature in the + 18
volt reference voitage, The cuiput from Q102, which is
proportional to the difference between the two inputs, is
applied to a second stage of differential amplification,
Q103 and Qi04. The output from Q103 is applied to the
base of series pass transistor Q101. The action of the
differential amplifier is to adjust the voltage drop across
the series pass transistor so as to maintain the two
inputs into the differential amplifier at an equal voltage,
Thus, the differential amplifier maintains a constant
output voitage. The + 18 volt ocutput provides operating
current for the chopper drive multivibrator, base drive
to Q402, collector voltage for Q405, Q406, Q105 through
Q1L07, and supplies a constant current through R1ll to
its own Zener reference diodes, CR104 and CR105.

3-21. For instrument serial numbers 147 and on, zener
dicdes CR104 and CR105 are enclosed in a proportion-
ally-controlled oven, @111, Q112, Q113, and associated
components. The oven heater is R147. Transistors
Q112 and Q113 are connected as a differential amplifier,
with the base voltage of Q113 fixed by R153 and R154,
The base voltage of 112 s set by R150 and R155. Since
R155 is temperature-sensitive, the base voltage of Q112
varies inversely with temperature. The output from the
collector of @112, which is propertional to the difference
between the base voltages of Q112 and 113, is applied
to the base of Q111 and controls the conduction uf Q111,
which controis heater current. For example, as the
oven temperature increases, the resistance of R155 de-
creases, This causes a more positive output from the
collector of Q112, which reduces the conduction of Q111,
thus reducing current through the heater R147, and de-
creasing heating of R147.

3-22. +1100 VOLT REFERENCE. A block diagram
of the +1100 volt reference supply 1s given in Figure 3-2,
The overall operation of the +1100 volt reference supply
is similar to that of an operational amplifier with neg-
ative feedback. A differential amplifier controls the
output voltage, by controlling the conduction of the series
pass transistors Q401 through G404, As shown in Figure
3-2, the common of the differential amplifier is con-
nected fo the +1100 volt output bus. The other differ-
ential amplifier input is connected through a chopper-

3-3
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Figure 3-2. +1100 VOL'T REFERENCE SUPPLY

stabilizing amplifier to point 8, the summing junction
of the feedback voltage-determining resistors and the
reference resistors. The action of the differential
amplifier is to control the conduction of the series pass
transistors so that the difference between the two inputs
of the differential amplifier is zero, which means that
both inputs are at +1160 velts. Since the reference volf-
age of +11 voits is constant, the current through the
reference resistors R121 and R122 is also constant, and
the output voltage is egual to the voltage drop across the
feedback resistors R123 through R130.

3-23. Chopper Stabilizing Amplifier. An unregulated,
filtered, +1600 volts de is provided by half-wave recti-
fier CR401, and ~apacitors C401 through C404. Tran-
sistors Q401, @402, Q403 and Q404 are the series
regulating transistors. The difference between the +1100
volt reference voltage and the voltage at summing point
3, which is the error signal, is converted to a square
wave by PC101, a photocell. DPrive for the photocell
ig obtained from DS202. The resulting square wave is
amplified by Q105, Q106, and Q107, which are direct-
coupled amplifiers having a common emitter feedback
resistor. Transistor Q108 demoduiates the amplified
signal, the base drive of Q108 being obtained frem the
84 Hz oscillator, The amplified, demodulated dc error
signal is applied to the base of Q406. The bhase of Q405
is maintained at approximately +1100 volts. The ampli-
fied error signal varies the collector current of Q406
proportionally to the variation in the +1100 volt output.
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The base current of Q403 thus varies inversely to any
deviation of the reference voltage from +1100 volts, and
controls the conduction of Q404 so as to regulate ihe
+1100 volt output.

3-24. Transistors Q401 and Q402 are preregulators for
Q404, which make possible a more constant collector
voltage for Q404. Resistors R406 and R408 set the base
voltage of Q401, and the collector voltage of Q402, at
approximately one-half of the total voltage appearing
across Q401 and Q402. The base of Q402 is connected
to +18 volts, thus reguiring Q401 and Q402 to prervegulate
the rectified dc voliage.

3-25.  The output of the +1100 volt reference supply is
connected to the input of the Kelvin-Varley divider on
the 1000 voit range. For the 100 volt range, the Kelvin-
Varley divider is connected in parallel with part of the
feedback {control resistor) string, and is not connected
directly across the output. Bleeder resistors R421
through R424 are used to provide a constant load for the
+1100 volt supply when the 100 volt range is being used.

3-25. RANGE DIVIDER. Inthe 10 volt range, the
zener reference voltage from CR104 and CR105 is con-
nected to tie Kelvin-Varley divider through resistors
R113, R114, wnd R115, which reduce the zener reference
voltage to 11 volls at the input of the Kelvin-Varley
divider. In the 1 volt range, resistors R116, R117,
R118, and R120 reduce the reference voltage to 1. 1 volts.

I
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In the 100 and 1000 volt ranges, the +11 volt reference
voitage is used as a reference for the +1160 volt supply,
as described in paragraphs 3-22 through 3-25,

3-27. KELVIN-VARLEY DIVIDER. The five-decade
Kelvin-Varley divider, composed of resistors R301
through R373, is capable of dividing the reference volt-
age into 1, 100, 000 equal increments, thus providing
the extremely accurate reterence voliage reguired.
The decades are adjusted by voltage dials A through E.
The first decade has twelve 40K resistors {composed of
two 20K resistors plus a 10 ohm trimmer in each pos-
ition, except for the first two positions which also have
a 2 ohm trimmer}. Two of these resistors are shunted
by the 80K total resistance of the second decade. Be-
tween the two wipers of 5b there is therefore a total
resistance of 40K (80K in parallel with 80K). Thus, the
first decade divides the voltage across it into eleven
equal parts, with one of the parts appearing across the
two shunted resistors. Similarly, the voltage across
the second, third, and fourth decades is divided into 10
equal parts. The last decade with its associated shunt
resistance is a variable resistor which sets the last two
digits. The Kelvin-Varley resistors are matched for
resistance tolerance and temperature coefficient, thus
providing an overall accuracy of 0. 0012% of seiting from
1/10 of full-scale to full-scale.
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3-28. ADJUSTMENTS. Variable resistor R105 is used
during calibration to set the low-voltage reference supply
to +18 volts. This adjustment should have {o be repeated
only when a component of the reference supply is re-
placed. The voltage from the zener reference diodes is
reduced to +11 volts at the input of the Kelvin-Varley
divider by adjusting R114 and R115. Variable resistors
R117 and R118 are then adjusted for 1.1 volts at the
tnput of the Kelvin-Varley divider for the 1 volt range.
Resistor R130 is used to set the +1100 volt reference
voltage, and resistor R129 is used to set the 110 volt
reference voltage, in the high voltage reference supply.
The trimmer resistors in the first Kelvin-Varley decade
should require adjustment only after a component in the
Kelvin-Varley divider has been replaced,

3~29. POLARITY SWITCH. The polarity switch, 84,
reverses the reference voltage connection with respect
to the Kelvin-Varley divider input, for measuring neg-
ative voltages. Note that a 0. 047 uf capacitor, Cl, and
a 100M resistor, R1, are connected from the COMMON
post to the chassis ground post to reduce the effeet of
circuiating ac currents. If the instrument did not contain
a polarity switch, the grounded side of a negative voltage
would have to be connected to the INPUT terminal, which
wouid place C1 across the input. The polarity switch
prevents this occurrence, and provides equal convenience
and accuracy in measuring positive and negative voltages.

3-5
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Section 4

Maintenance

4-1.  INTRODUCTION

4-2. Maintenance of the 895A DC Differential Volt-
meter should consist primarily of occasional cleaning
and calibration. To determine if the instrument is oper-
ating within specifications, its performance can be
tested by using the performance tests in this section.
Information on troubleshooting is also inciuded,

4-3.  TEST EQUIPMENT REQUIRED

4-4.  Figure 4-1is a list of the test equipment recom-
mended for performance testing, calibration, and trou-
bleshooting. If the recommended equipment is not avail-
able, other equipment which meets the required specife-
cations may be used.

4-5. PERIODIC MAINTENANCE

4-§.  Periodic maintenance consists primarily of occa-
sional cleaning to remove dust, grease, and other con-
tamination. Special care has been taken to prevent leak-
age across critical switch wafers, areas of some printed
circuit boards, and from the printed circuit boards to
chassis ground. The power, range, null, polarity, and
voltage readout dial switches are vacuum impregnated
with polybutane oil. These switches are also isclated
from the chassis with Lexan spacers. The printed
circuit boards are coated with a moisture sealant and
are isolated from chassis ground by means of poly-
ethelene grommets,

4-7, Clean the instrument as follows:

CAUTION!
Avoid touching the polyethelene grommets.
Contamination can cause excessive elec-
trical leakage.

a. Remove accumulations of dust and other foreign
matter with low-pressure, clean, dry air. Pay par-
ticular attention to the input binding posis, binding
post wiring, switches, and polyethelene grommets.

b. Clean the polyethelene grommets, hinding posts,
and front panel with anhydrous ethyl alcohol, or an aer-
osel can of Freon TF Degreaser (Miller-Stephenson
Chemical Co., Inc.) and, if necessary, a clean cloth
or cotton swab,

CAUTION!
Do not use Metriclene, acetone, lacquer
thinner, or any ketone, since they will react
with the Lexan switch rotors. Also, be
careful not to saturate the switch contacts,
which have been lubricated for life,

c. When necessary, clean all exposed dielectric sur-
taces of switches with denatured alcohol, using a small,
stiff-bristled brush which has been wrapped with a clean
cloth to prevent saturating the switch contacts.

d. After cleaning, recoat the exposed switch insulating
material with Oronite 8E polybutane oil. This prevents
leakage due to moisture on these surfaces.

4-8. PERFORMANCE TESTING
4-9. GENERAL

4-10. The following tests are designed to compare the
instrument's performance with the specifications, The
tests may be used during routine maintenance, and for
receiving inspection. Performance should be tested just
before calibration of the instrument, which provides a
valuable history of the instruments characteristics., Just
prior to calibration, the instrument should be within
specifications; if not, troubleshooting should first be
performed to correct the cause of the error. Localizing
the problem to a particular area of the instrument may
be done by an analysis of the performance test results.

4-11. NULL DETECTOR SENSITIVITY TEST

4-12.  The null detector is tested in this procedure by
using the instrument’'s internal reference supply and
Kelvin-Varley divider. If the instrument fails to pass
this test, it may be due to a faulty reference supply or
Kelvin-Varley divider. In this case, measuring a known
voltage in the tvm mode will indicate if the null detector
is operating correctly. Proceed as follows:

a. Set meter to zerc with mechanical zero control.

b. Set POWER swiich to ON and allow the instrument
to warmup for 5 minutes,

c. Set polarity switch to +.

d. Short INPUT post to COMMON post,

e. Set switches on voltmeter as shown in Figure 4-2,
The meter should indicate within +1. 5 smalil scale di-
visions {+3% of nuil range} of the values shown in Figure
4-2.

{. Remove the short between the INPUT and COMMON
posts,

4-1
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RECOMMENDED EQUIPMENT

SPECIFICATIONS REQUIRED

USE

VTVM, RCA Voltchmyst, or
equivalent, or VOM, Triplett
Mode! 630-M, or equivalent

{Batftery operation aids con-

venience. )

Range: 0 to 500 vde,

0 to 300 vac
Accuracy: +3% de,
5% ac
Input Impedance: 10M, 5 pf dc
IM, 100 pf ac

CORRECTIVE MAINTENANCE
Voltage Level Measurements
Reference Voltage Regulation

Autotransformer, General Radio
Model WBMTS Variac (WS5HMT for
230 volt instruments).

103 to 127 volts (207 to 253 volts
for 230 volt instruments. }

CORRECTIVE MAINTENANCE
Reference Voltage Regulation

D¢ Differential Volimeter, Fluke
Model 871A, or equivalent.

Range: 10 to 1100 vde
Accuracy: +0.02%
Null Range: 10 mv, minimum

CORRECTIVE MAINTENANCE
Reference Voltage Regulation

Standard Cell Bank, Guildline
Instrumenis Model MB3, or
equivalent.

Accuracy: 0.0005%

PERFORMANCE TESTING
Differential Measurement Test

CALIBRATION

CORRECTIVE MAINTENANCE
Common Mode Test

DC Power Supply, Fluke Model
412B, or equivalent,

Qutput Voltage: 1 to 1100 vdc
Output Current: 2 ma
Stability: 0. 005% per hour
Resolution: 5 mv

PERFORMANCE TESTING
Differential Measurement Test

CALIBRATION

CORRECTIVE MAINTENANCE
Common Mode Test
Kelvin-Varley Divider Test
Kelvin-Varley Divider Adjust-
ment

Null Detector, Fluke Model 8454,
or equivalent.

Range: 1 avto 1 mv end scale,

PERFORMANCE TESTING
Differential Measurement Test

CALIBRATION )

CORRECTIVE MAINTENANCE
Kelvin-Varley Divider Test
Kelvin~Varley Divider Adjust-
ment

Kelvin-Varley Divider, Fiuke
Mode}l 720A, or equivalent.

Ratio Accuracy: 0.1 ppm from
1/10 full-scale to fuli-scale.

PERFORMANCE TESTING
Differential Measurement Test

CORRECTIVE MAINTENANCE
Kelvin-Varley Divider Test
Kelvin-Varley Divider Adjust-
ment,

Lead Compensator, Fluke Medel
7214, or equivalent,

Resolution: 0, 0001 chms
Divider Ratios: 0.1to 1l

CORRECTIVE MAINTENANCE
Kelvin~Varley Divider Test
Kelvin-Varley Divider Adjust-
ment

Counter, Hewlett-Packard Model
5211A, or equivalent,

Count: 84 Hz, +1%

CORRECTIVE MAINTENANCE
Photochopper Frequency
Adjustment

Reference Voltage Divider, Fluke
Maodel 750A, calibrated every 30
days to maintain an accuracy of
£0, 0006%, or equivalent.

OQutput Voltage: L, 10, 100, and
1660 volts de.

Accuracy: Calibrated to 0. 0006%
+ 2 uv.

PERFORMANCE TESTING
Differential Measurement Test
CATLIBRATION

Figure 4-1,

TEST EQUIPMENT REQUIRED
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VOLTMETER SWITCH SETTINGS
VOLTAGE METER
RANGE NULL READOUT | INDICATION
DIALS
ABCDE

10 1.6 1.00000 -1, 0
10 1 0.10000 -1.0
10 .01 }0.01000 -1.0
10 0011000100 -1.0
1 .1 11900000 ~-1.0
1 L01 L0 10000 -1.0
1 001 Lo 010700 -1, 0
1 .0001}.0 00 100 ~1.0
100 10 100000 -1.0
100 1 ¢ 10000 -1.0
100 1 0 0.1 000 -1.0
100 .01 [0 00100 -1.0
1000 100 100,000 -1.0
1000 10 0 10.0 GO -1.0
1000 1 081000 -1.0
1000 1 000.100 -1,0
10 1 0,10000 -0.1
10 1 0.200060 -0.2
10 1 0.30000 -0.3
10 1 0.4 0000 -0, 4
10 1 0.50000 -0.5
10 1 8.60000 -0.8
10 1 0.70000 -0.7
10 1 0.80000 -0.8
10 H 0.900700 -0.9
10 1 1.0 0000 -1.0
10 1 1.10000 -1.1

Figure 4-2. SETTING FOR NULL
DETECTOR CHECK

4-13. DIFFERENTIAL MEASUREMENT TEST

4-14. The following procedure tests the instrument at
10%, 50%, and 100% of full-scale. This method tesis

the accuracy of the instrumedt with 2 minimum number,

of measurements, Proceed as follows:

&. Set the meter to zero with the mechanical zero
control. | .

b, Set the POWER switch to ON, and i necessary
allow the voltmeter to warmup to equilibrium temper-
ature (ahout 5 minutes}.

¢, Connect the necessary equipment to provide dc
voltages of 1, 5, and 10 volts al an accuracy of at least
+{0.001% + 2 uv). Proceed as follows:

{1) Equpment connection is illustrated in Figure
4-3. Connect the 845A to the null detector terminals
of the 7504, and comnect a standard cell to the standard
cell terminals of the 7504,

CAUTION!

Be sure the 4128 high veitage switeh is
set to off.

{2} Connect the 412B to the input voltage terminals
of the T50A.

895A

(3) Turn on all equipment and allow it to warmup
for about 30 minutes,

{4} Set the standard cell voltage dials on the 7504
to the correct standard cell voitage.

{5) Set the input voltage switch on the 7504 to 1000
volts.

{6) Set the voltage dials on the 4128 to 1000, and
set the high voltage switch to on.

{7y Set the 8454 to 100 microvolt sensitivity.

{8} Adjust the voliage dials on the 412B and the
coarse and fine dials on the 750A for a null in succes-~
sively more sensitive null ranges of the 845A. Final
nuli should be on the 10 microvolt range. Zero the 8454
as necessary.

{8) Voltages of 1, 5, and 10 volts are available at
the output volfage terminals of the 7504 when the output
voltage switch is set to the desired position.

d. Zero the null detector of the 8§95A as follows:
(1) Connect the 8954 ground post to line ground,
(2) Short the INPUT and COMMON posts.

(3) Set the switches on the 895A as follows:

RANGE 1
NULL 100 Uy
Polarity +
Vollage readout dials Zero

(4) I necessary, null the panel meter for both po~
larities of input voltage by adjusting electronic zero
resistor R204. The top cover must be removed to gain
access to this resistor,

{5} Remove the short between the INPUT and COM-
MON posts.

e. Set the NULL switch to . 1, and set the voltage
dials to 1. GCO00O.

f. Apply 1 volt de (0. 001% + 2 uv) between the INPUT
and COMMON posts.

g. Adjust the voltage readout dials for zero meter
deflection in successively more sensitive null ranges.
Final readout dial setting shouid be between , 399969
and 1.000031. _

h. Set RANGE switch to 10, NULL switch to 1, and
voltage readout dials to 5. 060000,

i. Apply 5 volts de £{(6.001% + 2 uv} between the
INPUT and COMMON posts.

Fluke 4128 | |pesse

DC Power Supply 08 00 & (]

Fluke 750A Reference Voltage Divider

O O
- o ® @ EBG & o
o 900 & §0O 00 O
Fiuke 895A Il Fluke 84;A
under test DC Null Detector
==K e
\_ —— Standard ﬂ
o ] 0 oo S T
¢ @ 154 o
S I N _o @ O
OGO 000 O O

Figure 4-3. SOURCE FOR TEST VOLTAGES
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j. Adjust voltage readout dials for zerc meter de~

flection in successively more sensitive null ranges.
Final readout dial setting should be between 4. §4986
and 5. 00014. o

~k. With the NULL switch at 1, set the voltage read-
Lout dials fo 19 00000,

L. Apply 10 velts de £{0. 001% + 2 uv) between the IN-
PUT and COMMON posts.

m. Adjust the voltage readout dials for zero meter
. deflection in successively more sensitive null ranges.
Final readowt dial setting should be between 9. 89974 and
10. 00028,

4-15. CALIBRATION

4-16. GENERAL

4-17. It is recommended that the instrument be cali-
brated every sixty days to maintain an accuracy of
+(0. 005% + 5 uv) between 16°C and 32°C (60° F and 90° F),
at less than 7T0% relative humidity. For applications
requiring an accuracy of £(0. 0025% of input + 0. 0601%
of range + 5 uv} at 23 (£1)°C, (73.4 (+1,8)°F, less than
70% relative humidity, it is recommended that the in-
strument be calibrated every thirty days. Calibration
should be accomplished in a draft-free area with an
ambient temperature of 23 {£1)°C, at less than 50%
relative humidity, and with a constant line voltage.

4-18, The calibration procedure consists of six parts:
Equipment Setup, Null Detector Calibration, 10 Volt
Range Calibration, 1 Volt Range Calibration, 100 Volt
Range Calibration, and 1000 Volt Range Calibration.
Calibration is usually done in the given sequence, The
recommended equipment and the specifications required
are shown in Figure 4-1. All calibration controls are
identified inside the instrument.

4-19, EQUIPMENT SETUP

4-20. To provide the necessary calibration voltages,
perform step c. of paragraph 4-14,

4-21. NULL DETECTOR CALIBRATION

a. Set switches on 895A as follows:

RANGE 1
NULL 160 UV
Polarity +
Veltage readout dials Zero

b. Bhort the INPUT and COMMON posts with a piece of
copper wire,

¢. Adjust R204 for zero meter deflection,

d. Set the polarity switch to -, If meter zero changes
position by more than 2 microvolts, readjustment of
R204 is necessary.

4-4

e. BSet switches on 895A as follows:

RANGE 1
NULIL .1
Polarity +

Voltage readout dials . 100600

f. Adjust R224 for full-scale deflection of the panel
meter («1,0).
g. Set switches on 8954 as follows:

RANGE 1
NULL 100 OV
Polarity +
Voltage readout dials . 006100

h. Adjust R228 for full-scale meter deflection to the
leit (-1.0).

i. Remove the short from the INPUT and COMMON
posts.

4-22, 10 VOLT RANGE CALIBRATION

Pote!

The 10 volt range must be calibrated before
attempting calibration of the 1 volt, 100
volt, or 1000 volt ranges. To prevent pos-
sible error due to leakage, use an insulated
screwdriver to adjust R115, R117, R129,
and R130.

a. Bet switches on 895A as fellows:

RANGE 10
NULL I MV
Polarity +
Voltage readout dials 10. 00000

b.  Apply 10 voits de +{0.001% + 2 uv) between the IN-
PUT and COMMON posts.

¢. Adjust R115 for zero meter deflection in the 1 Mv
nuil range. Resistor R114 may be adjusted if there is
insulficient range in R115.

d. Bet the voltage readout dials to 9. 8999100, with 10
volts dc applied as in step b, Deflection of the panel
meter must be less than +70 microvoits.

4-23. 1 VOLT RANGE CALIBRATIUN

a. Set switches on 8854 as follows:

RANGE i
NULL 100 uv
Polarity +

Voltage readout dials 1. 000009

b, Apply 1 volt de (0. 001% + 2 uv) between the IN-
PUT and COMMON posts.

c. Adjust R117 for zero meter defleciion in the 100 UV
null range. Resistor R118 may be adjusted if there is
ingufficient range in R117.

e



4-24, 100 VOLT RANGE CALIBRATION
WARNING

When the RANGE switch is set to 100 volts
or to 1000 volts, potentials within the in-
strument can approach 1600 volts de. Avoid
contact with the High Voltage Reference
Board (895A-404) and with the Nuil Detector
(895A-402), except for R129 and R130 con
895A-404,

a, Set switches on 895A as follows:

RANGE 100
NULL .01
Polarity +

Voltage readout dials 100, 0000

b, After five minutes, apply 100 volts dc (0. 001%)
between the INPUT and COMMON posts.

¢. Adjust R129 for zero meter deflection in the . 01
volt null range.

4-25. 1000 VOLT RANGE CALIBRATION

a. Set switches on 895A as follows:

RANGE 1000
NULL .1
Polarity +
Voltage readout dials 1000, 000

b. Apply 1000 valts de (0. 001%) between the INPUT
and COMMON posts.

¢. Adjust R130 for zero meter deflectionin the . 1 volt
null range. If the meter oscillates at a beat frequency,
readjust the chopper frequency according to paragraph
4-386, .

4-26. CORRECTIVE MAINTENANCE
4-27. GENERAL

4-28. H the 895A does not perform correctly before or
after calibration, the information given here may be used
as a guide for locating and correcting the source of
trouble. The equipment required for maintaining the
instrument is given in Figure 4-1.

4-29. TROUB! ESHCOTING

4-30, The purpose of troubleshooting is to quickly and
accurately correct the cause of defective operation.
Thus, servicing should begin with an attempt to localize
the general area of malfunction. By performinga com-
plete performance test, as outlined in paragraph 4-8,
the trouble may be isolated to the null detector, refer-
ence supply, or Kelvin-Variey divider. The causes and
remedies of some of the more commeon {roubles that
might occur are listed in the troubleshooting chart,
Figure 4-4, However, an understanding of the theory
of operation and frequent reference to the schematic
diagram is the best way to locate the cause of any mal-
function,

8054

4-31., VISUAL INSPECTION. Trouble can sometimes
be found by a thorough visual inspection. Look for:

a. Accamulations of dirt, dust, moisture, or grease.
Remove contamination ag outlined in paragraph 4-5.
b, Scorched or burned parts. Damage of this type is
usually due to a defective component. Determine the
cause of damage before replacing the overheated part.

CAUTION!

Avoid touching the polyethelene grommets.
Contamination can cause excessive electrical
leakage.

¢. Cracks, cuts, and cther damage to the polyethelene
grommets. Replace grommets, using a plastic bag over
the hand to prevent contamination.

d. Loose or intermittent connections.

4-32, MEASURING VOLTAGE LEVELS. When the
trouble has been iocalized to a circuit, the defective
part may be isoclated in some cases by voltage level
measurements at the transistor terminals. Pin voliage
of the transistors is listed in Figure 4-5. When meas-
aring pin voltages on printed circuit boards, use a sharp
probe and press firmly while rotating the probe to break
through the moisture-proof coating. Measurements that
differ widely from those listed in the transistor voltage
chart can be used to trace the trouble fo a specific part,

WARNING!

When measuring voltages, care should be
exercised to prevent momentary shorf cir-
cuits, which could damage transistors,
With the polarity switch set to -, as rec-
ommended, some transistor pin voltages
approach 500 volts dc; with the polarity
switch set to +, and the RANGE switch set
to 100 or 1000, some transistor voltages,
and the case of some resistors, approach
+1100 volts de. Do not measure pin volt-
ages in the positive pelarity, and avoid ac-
cidental contact with transisier cases.

4-33. TROUBLESHOOTING TESTS. The following
tests can be used to determine correct operation of
specific portions of the instrument.

4-34, Reference Supply Voltages. Test the reference
suppiy voltages for accuracy and line regulation as
follows:

a. Connect the autotransformer to the line, and con-
nect the voltmeter to the output of the autotransformer.
Set the autotransformer for 115 volts output (or 230
volts for 230 volt iastrument),

b, Set the POWER switch to ON.

¢. Set the NULL switch to TVM; set the polarity
switch to +; and set the RANGE switch to 10,

d. Connect a differential voltmeter between test point
101 (TP101) and TP105. The volimeter should indicate
+28 (£3) volts dc.

e. Connect the differential voltmeter between TP162
and TP105, The voltmeter should indicate -20 (x2)
volis de.
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SYMPTOM

PROBABLE CAUSE

REMEDY

+18 volt reference supply low

Q101 defective

Replace

R1G3, R104 defective

Check and replace i necessary

Q102, Q1i03, or Q104 defective

Check and replace if necessary

Zener reference voltage
incorrect or noisy

Incorrect Zener current

Check RI111

Incorrect operation of Zener oven.

Establish correct operating poten-
tials of 10-15 voits acrogss R147,
and 4 volts across R115, in 25°C
ambient.

+1100 volt reference supply
incorrect or noisy

R414 out of adjustment

Set R414 while observing waveform
at TP108. Adjust R414 for mini-
mum signal amplitude.

Noisy chopper amplifier

Check DS202 for erratic operaiius.
Replace if necessary.

+11G volt reference supply
incorrect or notsy

C115 leaking or shorted

Replace if necessary.

Incorrect null sensitivity

Input divider resistor short or open

Check R2 through RI1C,

Null Detector inoperative
(+17 volt supply low)

Shorted Q205 or Q208

Replace

Null Detector noisy

Erratic operation of DS201, D3202

Replace if neon flicker is observed

Multivibrator frequency out of
adjustment

Readjust multivibrator ireguency
according to paragraph 4-36,
Check Cl112.

Contamination of null detector input

Check protective coating of PC201,
PC202, C201, C202, CR201, and
CR202,

Drift of reference supply
evidenced by null detector meter
drift when measuring a stable
voltage

Faulty reference supply.

Measure stability of reference
supply according to paragraph
4-40.

Meter rattle or drift

Moisture, dirt, or other contam-
inaticn on printed circuit boards
or switches

Clean instrument according to
paragraph 4-7.

Measurements are out of toler-
ance on every range when Kelvin-
Varley divider is dialed to any
setting other than 10899100.

Kelvin-Vartey divider out of adjust-
ment, or one of the resistors out of
tolerance,

Check aceuracy of Kelvin-Variey
divider using paragraph 4-42. If
Kelvin~Varley is - ut of toterance,
tirst adjust divider according to
paragraph 4-43, 1f divider can-
not be adjusted, use data obtained
from paragraph 4-42 and 4-43 to
isolate the defective resistor.

Meter cannot be adjusted for zero

Chopper drive not symmetrieal,

Readjust photochopper driv - cir-
cuit aceording to paragraph 4-36,

CR201 or CR2(2 defective

Check and replace if necessiry.

Meter oscillates during
measurement.

Chopper drive circuit out of adjust-
ment.

Adjust photochopper drive circuit

according to paracraph 4-3o,

Figure 4-4,

4-§

TROUBLESHOOTING CHART
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TRANSISTOR EMITTER BASE COLLECTOR
(vdce) {vdc) (vdc)
Q101 + 26,4 @ + 25,5 + 18.0 @
Q1024 « 11.9 + 12,5 + 15.5
QL1028 + 11,9 +12.5 + 158.5
Q103 + 15.0 + 15,5 .+ 25,58
Q104 + 15.0 + 15.5 + 18:0
Q1GH + 15,0 - 0.02 + 0,04
Q106 - 0.48 0,047 e St
Q107 - 0.48 +500 11 T8RN
Q108 + 0.05 - 0.43 0
Q109 + 17.5 + 22,2 + 0.8
Q110 + 17.5 + 21,8 " 0I5
Q111 + 16.0 + 15,5, L2000
Qi12 - 1.8 - 1.3 + 14,1
QIi3 - 1.9 - 7.2 + 3.2
Q201 - 0.48 N R 0,01
Q202 - 0.48 - 0.02 SU0U05
Q203 - 0.48 + 0.04 7.8
Q204 0 + 0.57 6.0
Q205 6.1 + 8.0 14,0
Q208 6.1 + 5.9 0
Q207 0 - 9.3 o
Q208 0 ) 0
Q209 0 + 5.5 o
Q210 it - 5.6 0
Q401 +251 +241
Q402 + 17.0 17.8
Q403 U+ 0,61 + 1L 0T
Q404 ' : o e ¥ .0.81:
Q405 - (.51 - 0.03
Q406 - 0.50 0
The above operating voltage levels are measured under the foliowing conditions: (a) Polarity switch set to
-, Null switch set to TVM, Readout diais set to 000000, Range switch set fo 10 for measuring null detector
voltages, and to 1000 for measuring other voltages. (b} Line voitage at 115/230 volts ac, 50 to 440 Hz.
(c} All voltages measured with 2 3%, 10 megohm voltmeter from specified terminal to common of the circuit
veing measured. The COMMON post is reference supply -null detector common when in TVM mode or when
in a NULL mode with ail readout dials set to 0. (d) Some voltages may vary as much as 20%, however,
biag voltages (difference between emitier and base voltages) should remain approximately the same. NOTES:
(1), Emitter of Q101 should be between +23 and +29 vde for 115/230 vac line operation, Collector of
Q101 should be between +17. 9 and +18. 1 vdc as measured with a VEVM.

Figure 4-5. TRANSISTOR VOLTAGE CHART

f. Connect the differential voltmeter between TP 103
and TP105. .

g. Set the voltmeter to differentially measure +18.0
volts de.

h. If necessary, adjust R105 so that the voltmeter
indicates +18. 0 {:0. 1) volis dc.

Yote!

If R105 is adjusted, it will be necessary
to recalibrate the 10 volt range according
to paragraph 4-22,

i, Set the autotransformer for 103 volts output {207
volts if the instrument is wired for 230 volt operation),
and adjust the differential voltmeter for zero meter
deflection.

j. Bet the autotransformer for 127 volts output {253
volts for 230 volt instruments). The voltage change
indicated by the differential voitmeter should not exceed
800 microvolts.

kK. Connect the differential voltmeter between TP407
and TP408.

i. Bet the RANGE switch to 1000, and set the polarity
switch to -,

m. The differential voltmeter should indicate -1100
(£33} volts de.

n. Set the autotransformer for 103 volts output (207
volts for 230 volt instruments), and adjust the differential
voltmeter for zero meter deflection.

0. Set the autotransformer for 127 volts output (253
voits for 230 volt instruments). The voltage change
indicated by the differential voltmeter should not exceed
3 millivolts,
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4-35., Meter Rattle Test. Proceed as follows:

a. Set the swifches on the B95A as follows:

RANGE 1
NULL 100 UV
Voltage readout dials zero

b. . Set the POWER switch to ON, and aliow the instru-
ment to warmup for about 5 minutes.

¢. Short the INPUT and COMMON posts. Random
deflection of the meter needie should be less than 1 small
division peak-to-peak in both polarities. If rattle is
excessive, check the photo-chopper drive circuit.

4-36. Adjustment of Photo-chopper Frequency. The
photo-chopper frequency may require adjustment if a
part in the cirecuit is replaced, if there is difficulty in
zeroing the meter, or if the meter oscillates due to the
relationship of line frequency with the photo-chopper
frequency. Proceed as follows:

a. Set the POWER switch to ON.

b, Set the RANGE switch to TVM, and set the polarity
switch {o +.

¢. Connect a counter between TP105 and TP110.

d. Adjust R146 so that the counter indicates a fre-
quency of 84 (+1) Hz.

4-37. Null Detector Supply Voltages.

a. Connect the voltmeter between TP201 and TP202.

b, Set the POWER switch fo ON.

¢. The voltmeter should indicate +17 {£3) volts dec.

d. Connect the voltmeter between TP201 and TP203.

e. The voltmeter should indicate ~17 {+3) volts de.

f. Connect the voltmeter between TP 105 and TP205.
The voltmeter should indicate +5.5 (1. 5) volts de,

4-38. Line Regulation.

a. Connect the autotransformer to the line, and con-
nect the volitmeter to the output of the autotransformer.
Set the autotransformer for 103 volts output (207 volts
for 230 volt instruments).

b, Set the switches on the 895A as foliows:

RANGE 1 :
NULL 100 UV
Voliage readout dials Zero
Polarity +

¢. Short the INPUT and COMMON posts,
d. Set the autotransformer for 127 volts cutput (253

volts for 230 volt instruments), The change in deflection
of the panel meter should not exceed 2 microvolts.
4-38, Chopper Amplifier Operation.

a. Set switches on 895A as follows:

RANGE 1000
NULL I MV
Polarity -

Voltage readout dials Zero

4-8

b. Connect the differential voltmeter between TP105
and TP107. The voitmeter should indicate +9 {(32) volts
de.

¢. Connect the differential voltmeter between TP105
and TP109. Adjust R414, if necessary, so that the volt-
meter indicates a minimum, and no greater than +1
millivoit.

4-40. Reference Supply Stability.

a. Using the 1 volt range and positive polarity, meas-
ure the voltage of a standard cell.

b. After a minimum time period of 8 hours, repeat
step a.

¢. After an additional 8 hours, repeat step a.

d. If the difference between the voltages measured in
steps a., b., and c. exceeds 9 microvolts, either the
reference supply or the reference zener diodes, CR104
and CR105, are unstable.

4-41, Common-Mode Measurement Test. If the in-
strument is suspected of making incorrect measurements
in the presence of common-mode voltages, perform the
following test:

a. Measure the voltage of a standard cell, using the
1 volt range and positive polarity, The standard cell
must not be grounded,

b. Disconnect the shorting link, and connect 500 volts
dc from the chassis ground post to the COMMON post,
and wait for 3 minutes.

€. Measure the standard cell voltage, If the two meas~
urements differ by more than 50 microvolts, there is
excess electrical leakage to ground. Clean the instru-
ment according to paragraph 4-5.

4-42. Kelvin-Varley Divider Test. The Kelvin-Varley
test requires connections to the Kelvin-Varley divider
inside the instrument, and requires a considerable
amount of time. Therefore, this test should be per-
formed only if the differential measurement test (para-
graph 4-13) indicates there is a problem, or if the
Kelvin-Varley divider has been adjusted (paragraph
4-43). Proceed as follows:

4. Set the POWER switch to OFF, and set the NULL
switch te TVM.

b. Disconnect the 8854 from line power.

¢. Remove bottom panel and top panel.

d. Locate high input wire (wire from point 13, or
R301, on Kelvin-Variey board to polarity switch 54y,
high output wire (wire from R373 to null switch 83); and
input-output common wire (point 1 on Kelvin-Varley
board).

CAUTION!

. Be sure that the 412B high voitape switch
is set to off.

e. Connect the equipment as shown in Figure 4-8.
f. Turn on all equipment and allow it to warmup for
about 30 minutes,

g. Set voltage dials on 412B for an output of 33.0
volts de.

r
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h. Set 895A voltage readout dials to (00000, and set
720A dials to 0000000, -

i. Set 845A to 10 microvolts.

J. Set mode switch of T21A to Rgtd  Riest.

k. Set 721A voltage switch to off.

1. Zero 845A Null Detector.

m. Set 721A voltage switch to on.

n.  Adjust low balance controls of T21A for a nmall on
8454.

0. Set 895A voltage dials to 10989100, and set T20A
dials to 109999910. - T

p. Set T21A voitage switch to off.

q. Zero 845A Null Detector

T, Set T21A voltage switch to on.

s. Adjust high balance controls on T21A for a null
on 8454,

t. Set 845A Null Detector to 300 microvolts sensitiv-
ity, and change to 100 microvolts if required,

u. Set 895A voltage readout dials and 7T20A readout
diais to the {irst positions shown in Figure 4-7. The
B45A Null Detector indication should be less than the
listed deviation. .

v. Repeat step u. for the remaining switch positions
shown in Figure 4-7. If the Kelvin-Variey divider is
out of tolerance between settings of 1000000 and 8999100,
readjust according to paragr.oh 4-43. 7 _

4-43, Kelvin-Varley Divider Adjustment, The first
deck of the Kelvin-Varley divider can be adjusted after
a resistor has been replaced, or if the Kelvin-Varley
divider test (paragraph 4-42) indicates that the Kelvin-
Varley divider is out of tolerance. Proceed as follows:

a. Set the POWER switch to OFF, set the NULL switch
to TVM, and set the polarity switch fo +.

b. Disconnect the 895A {rom line power,

¢. Remove the bottom cover of the instrument.

KELVIN-VARLEY DIVIDER TEST

d. Open the jumper on the Kelvin-Varley beard marked
"x". Also unsolder high input wire of Kelvin-Varley
divider {wire from point 13 to switch section $4D)},

e. Connect the equipment as shown in Figure 4-8.
Points A, C, & D are identified on the Kelvin-Varley -
board.

f. Turn on all equipment, and aliow it to warmup for
a minimum of 30 minutes.

g. Set the T20A readout dials to . 6666667,

h. Set the 4128 ocutput for 150 (0. 40) voits dc, as
follows:

CAUTION!

To prevent possible damage to the T25A
Kelvin-Varley resistors, do not apply more
than 150 volts dc to the test circuit.

(1} Set the 412B power switch to on,

{2) Setthe 412B high voltage switch to standby/reset.

(8} Set the 412B polarity switch to +,

{4) Set the 412B output voltage dials for an output
voltage of 150 volts,

i. Connect the low-thermal shorting jumper between
points 2 and 3 on the copper side of the printed circuit
board.

i+ Set the 845A to the operate position and 10 micro-
volt range, and zero the meter.

k, Set the 412B high voltage switch from standby/
reget to on.

L. Adjust R335 (adjustment B) so that the 8454 indi-
cates 0 +50 microvelts. Resistor R338 {adjustment A)
may be adjusted if there is insufficient range in R335.

m. Set the 4128 high voltage switeh to standby/reset,

n. Reconnect the shorting jumper between points 1
and 2,

4-9
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Maximum Maximum
895A Standard Deviation 895A Standard Deviation
Voltage Dial Divider {(+ microvolts Voltage Dial Divider { microvolis
Settings Settings for input voltage Settings Settings for input voltage
of 33.0 vdc) of 33.0 vdc)
1000000 10000000 360 007000 . . 0070000 36
5959100 10000000 360 0069100 .\ 0070000 36
900000 9000000 324 006000 0060006 36
8599100 9000000 324 0059160 00606000 36
800000 8000000 _ 288 005000 0050000 36
7995100 8000000 288 0049160 0050000 36
700000 7000000 252 004000 1 0040000 - 36
6999100 7000000 252 00391060 - = - 0040000 10 36
600000 6000000 218 003060 - 0030000 - 36
5699100 6000000 218 0029100 0030000 36
500000 5600000 180 002000 0020000 36
4999100 5000000 180 0019100 0020000 36
400000 4000000 144 001006 - | 0010000 36
3999100 4000000 144 0009100 - 0010000 36
300000 3000000 ; 600900 0009000 k13
2999100 3000000 0008100 0009000 36
200000 2000000 GO0800G 06080600 36
1699100 2000000 0007160 0008000 36
100000 1000000 000700 - 0007000 . 36
0999160 1000000 0006100 0007000 - 36
090000 0900000 000600 0006000 . 36
0859100 0500000 0005100 0006000 36
080000 0800000 000500 0005000 36
0799100 0800000 0004100 0005000 36
0760007 0700000 000400 (004000 20 | 36
0699160 0700000 0003100 0004000 . 36
060000 0600000 000300 0003000 -1 36
0599100 0600000 0002106 0003060 36
050000 0500000 00200 0002000 26
0499100 0500000 0001160 0002000 38
040000 6400000 000100 0001000 0" 36
0359100 0400000 0000100 0001000 36
030000 0300000 000090 0060900 T
4299100 0300000 000080 60008090 36
620000 0200000 000070 0000700 36
6159100 0200000 000060 0ooos0c 36
410006 0100000 000050 0000500 = 36
0059100 0100000 000040 0000400 36
009000 0030000 000030 0000300 .- 36
0089100 0090000 000020 0000200 36
008000 0080000 000016 0000100 36
0079100 0080000 000000 0000000 0

Figure 4-7. KELVIN-VARLEY DIVIDER ERROR LIMITS

0. Set the 412B high voltage switch to on.

p. Adjust R334 (adjustment D) so that the 845A indi-
cates 0 =50 microvolts. Resistor R333 (adjustment C)
may he adjusted if there is insufficient range in R334,

4. BSet the 4128 high voltage switch to standby/reset.

r. Repeat steps n. through q., using the 895A dial
settings, shorted test points, adjustments, and toler-
ances given in Figure 4-9, ‘

. Disconnect the test equipment, and resolder jumper
"x" between points A and C on the Kelvin~Varley ¢ir-
cuit board,

4-10

4-44. MECHANICAL DRUM ADJUSTMENTS

4-43. Ocassionally the need may arise to align the
polarity switch drum or one of the voltage dial drums
in the readout windows. Also, if the drive gear on a
switch or dial shaft is no longer in line with the drum
shaft, the gears may bind as the dials are turned. Pro-
ceed as follows:

a. Remove both side front-covers and the bottom
cover from 8954,
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Figure 4-8.

b. Stand instrument on rear.

¢. Make sure that drive gear on polarity switch shaft
and drive gear on shaft of voliage dial E are in line with
drumn shaft. If not, loosen set screw of drive gear with
a 1/168" hex key and align drive gear with drum shaft,

d. Loosen adjusting bracket at left side of instrument
and position drum shaft up or down until there is just
discernible backlash. That is, until polarity drum just
moves when rotated with a finger without moving drive
gear on polarity switch shaft.

8954

e. Loosen adjusting bracket at right side of instrument
and position drum shaft up or down until there is just
discernible backlash for drum of voltage dial E.

f. Turn polarity switch and all voltage dials fully
counterclock wise,

g. Loosen set screw of drive gear for drum being
aligned and slide drive gear toward back of instrument.

Hote!

See step 1. for adjustment of voitage dial E.

h. Insert finger through window and hold drum being
aligned in desired position.

i. Insert hex key into set screw of drive gear and lift
drive gear into place allowing it to turn counter clock-
wise as the feeth mesh.

i+ When drive gear is in line with drum shait tighten
set gcrew.

k. Check character alighment in window. If neces-
sary, loosen set screw and rotate drive gear slightlyfor
final adjustment.

1. To align drum for voltage dial E, loosen set screw
of drive gear and slide toward rear of instrument,

m. Insert hex key inio set screw of drive gear and
lift drive gear into alignment with drive shaft while not-
ing how much drum turns.

n, Slide drive gear toward rear of instrument.

0. Position drum so that 00 position will line up with
pointer when gear is raised into position.

p. Raise drive gear into alignment with drum shaft
and position 00 in line with pointer by rotating drive
gear slighily before tightening set screw,

895A Shorted Adiustment 845A Indication

Readout Dials Test Poinis For 150V Input
0 2t0 3 . 'R135 & R136 0+ 50 UV
.0 1to2 CHPLTRISE & R134 0+ 50 UV
.2 4toB R130 0 =150 UV
.2 3toa R127 0 2150 UV
.4 6to 7 R124 0 x150 Uv
.4 5to6 RrRi21 0 =150 v
8 8to 9 R118 0 £150 UV
6 7Ti08 R115 0 £150 UV
.8 10 to 11 Rr1iz 0 £150 UV
.8 3to 10 R109 0 £150 gv
1o 12 to 13 R106 0 +150 UV
1.0 11 to 12 R103 0 21500V

Figure 4-8, CALIBRATION ADJUSTMENT LIMITS
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Section 5

List of Replaceable Parts

5-1.  INTRODUCTION

5-2, This section contains complete descriptions of
those parts one might normally expect to replace during
the life of the instrument. The first listing is a break-
down of all of the major assemblies in the instrument.
Subsequent listings itemize the components in each as-
sembly., EBvery listing is accompanied by an illustration
identifying each component in the listing. Assemblies
and subassemblies are identified in both the list and the
illustration with a reference designation beginning with
the letter A, fe.g.,A1, A100, A201, ete.). Components
are identified by the schematic diagram reference des-
ignation (e.g. R1, C107, DS1). Parts not appearing on
the schematic diagram are identified by a number of the
same series as the other parts of the assembly {e.g. 8,
103, 209).

5-3. COLUMNAR INFORMATION

a. The REF DESIG column indexes the item descrip-
tion to the associated illustration. In general the ref-
erence designations are listed in alpha-numeric order,
Subassemblies of minor proporiions are sometimes
listed with the assembly of which they are a part. In
this case, the reference designations for the components
of the subassembly may appear out of order.

b. The DESCRIPTION column describes the salient
characteristics of the component. Indention of the item
description indicates the relationship to other assem-
blies, compeonents, etc, See Abbreviations and Symbols,
paragraph 5-7, next page.

c. The ten-digit part number by which the item ‘s
identified at the John Fluke Mfg. Co, ig listed in the
FLUKE PART NO column. TUse this number when or-
dering parts irom the factory or authorized representa-
tives,

d. The Federal Supply Code for the item manufacturer
is listed in the MFR column, An abbreviated list of
Federal Supply Codes is included in the Appendix,

e, The part number which uniquely identifies the item
to the original manufacturer is listed in the M¥FR PART
NO column, If a component must be ordered by descrip-
ticn, the type number is listed.

f. The TOT QTY column lists the total quantity of the
item used in the instrument, Second and subseguent
listing of the same item are referenced to the first list-
ing with the abbreviation REF. In the case of optional

subassemblies, plug ins, ete, that are not always part
of the instrument, the TOT QTY column lists the total
guantity of the item in thaf particular assembly,

g. Entries in the REC QTY column indicate the rec-
ommended 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. Tor maintenance for one year
or more at an isolated site, it is recommended that at
least one of every part in the instrument be stocked.

B. The USE CODE column identifies certain parts
which have been added, deleted or modified during the pro-
duction of the instrument. Each part for which a Use Code
has been assigned may be identified with a particular in-
strument serial number by consulting the Serial Number
Effectivity List. As Use Cedes are added to the list, the
TOT QTY column listings are changed to reflect the most
current informatior. Sometimes when 2 part is changed,
the new part can and should be used as a replacement for
the original part. In this event a parenthetical note is added
in the DESCRIPTION column.

3-4. HOW TC OBTAIN PARTS

5-5, Standard components have been used wherever
possible. Thus, most parts can be obtained locally,
However, parts may be ordered directly from the man-
uiacturer's part number. Or they may be ordered from
the John Fluke Mfg. Co factory or authorized repre-
sentative. In the event the part you order has been re-
placed by a new or improved part, the replacement will
be accompanied by an explanatory note and installation
instructions, if necessary.

5-8, You can insure prompt and efficient handling of
your order to the John Fluke Mfg, Co. if you include the
following information:

a, Instrument model and serial number,
b. Component description,

¢. Compoenent reference designation,

d. John Fluke Mfg. Co. part number.

I you must order structural parts not listed in the parts
list, describe the part as completely as possible. A
sketch of the part showing its location to other parts of
the instrument is usually most helpful.

-
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5-8. SERIAL NUMBER EFFECTIVITY

5-8. A Use Code column tg provided to identify certain
parts that have been added, deleted, or modified during
production of the B95A. 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 List below. All parts with no code are used

on all instruments with serial numbers above 123. New
codes will be added as required by instrument changes.

UsE
CODE EFFECTIVITY

No
Code Model 8935 A serial number 123 and on.

A Model 895A serial number 123 thru 146,

B Model 895 A serial number 147 and on.
Model 896 A serial number 123 and on.

C Model 895 A serial number 123 thru 142.

D Model 895 A serial number 143 and on.
Model 896 A serial number 123 and on.

E Model 895A serial number 123 thru 282,

F Model 895 A serial number 283 and on.
Model 896 A serial number 123 and on,

G Model 895 A serial number 123 thru 338,

H Model 895 A serial number 339 and on.
Model 896 A serial number 123 and on.

i Model 895A serial number 123 thru 472.

I Model 895 A serial number 473 and on.
Model 896 A serial number 123 and on.

K Model 895A serial number 147 thru 472,
Model 895 A serial number 123 thru 520.

M Model 895A seriaf number 521 and on,
Model 896 A serial number 123 and on.

N Model 895 A serial number 123 thru 262,
Model 896 A serial number 123 thru 242,

O Model 895 A serial number 673 and on.
Model 896A seriai number 243 and on,

P Model 896 A serial nurmber 328 and on.

[E——

PN
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REF STOCK MFR TOT | REC ¢ USE
DESCRIPTION
DESIG NO MFR | parTno | aTY | Ty [cODE
FINAL ASSEMBLY-Figure 5-1
Al Chassis Assembly (see Figure 5-2)
A2 Front Panel Assembly {see Figure 5-3)
A3 Switch Assembly {see Figure 5-4)
Al00 Reference Supply Board Assembly 1702-196170] 89536 | 1702-196170 1
(see Figure 5-5) {895A-401})
A200 Null Detector Board Assembly 1702-196188] 89536 | 1702-.196118 1
(see Figure 5-7) (895A-402)
A300 Kelvin-Varley Board Assembly 5111-196196; 89536 |5111-196196 1
{see Figure 5-8) (893A-403)
A400 High Voltage Board Assembly 1702-1962041 89536 | 1702-196204 1
{see Figure 5-9) (895A-404)
AZ
A100
AZ00
A300 A400

Al

Figure 5-1.

FINAL ASSEMBLY
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Digsfs DESCRIPTION STs\?éK MFR ?Afiigmo ;?fr Zii; c%sgs
Al CHASSIS ASSEMBLY-Figure 5-2
F1 Fuse, Type AGC, 1/2 amp 5101-153858 | 71400 Type AGC 1 C
Fuse. Tvpe AGC, 3/4 amp 5101-109249 | 71400 Type AGC 1 D
115V operation (not illustrated)
Fuse, Type AGC, 1/4 amp 5101-109314 *?1.4&(); Type AGC 1
230V operation {(not iilustrated)
J4,.J5 Binding post, red 2811-149856 | 58474 BHB-10208G22 1 5
J6 Binding post, red 2811-142976 | 58474 | DF31RC 1 1
J6 Binding post, red 2811-149856 | 68474 BHB-10208G2Z |REF J
J7 Binding post, black 2811-142984 | 58474 DF31BC 2 1
J7 Binding post, black 2811-149884 | 58474 | BHB-10208G21}{ 2 J
J8, P1 Line Cord Assembly 6005-161638 | 91934} 107-1, SVT 1
P2 Plug, 3 prong 2109160275 | 73586 M-1548-GS 1
R11 Res, var, comp, 10K +£20%, 1/2W 4701-162800 | 12697 Series 37 1
RI12 Res, comp, 3.9K £10%, 1/2W 4704-161406 | 01121 EB3921 1
{not iilustrated)
R13 Res, metal clad, 1.3K «5%, 25W 4706-196782 | 00213 | 3225M 1
R14,
R15 Res, comp, 1K 5%, 1/4W 4704-148023 | 01121] CB1025 2
T1 Transformer, power 3600-167783 | 88536 5600167783 1
T2 Transformer, high veltage 5600-192617 | 89536 5600-192617 1
1 Cover, bottom 3156-1967733 | §9536] 3156-196733 1
2 Cover, side 3156-162164 | 89536 3156-162164 2
3 Cover, side, rear 3156-162172 | 89536] 3156-162172 | 2
4 Cover, top 3156-166758 | 89536 3156-196758 1
5 Drum Assembly, polarity 2403~-162883 | 89536 2403-162883 1
) Drum Assembly, 0-10 2403-162891 | 89536| 2403-162891 4
7 Drum Assembly, 00-100 2403-162G00 | 89536 2403-162909 1
8 Fuseholder 2102-160846 | 75915 34-2004 ' 1
B Gear, nylon 3155-~154682 | 89536| 3155-154682 6
10 Handle 2404-101857 | 12136| 919-415-173 1
11 High voltage shield 3156-186113 | 89538, 3156-186113 1
i2 Rod, light 380G-168047 | 89536 3800-168047 3
13 Rubber foot {not illustrated) 2819-103300 | 83478 3102-W 4
14 Tilt stand 3153163386 | 89536 3153-163386 1

5-4
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REF sToC F TOT | RE
DESIG DESCRIPTION NOK MFR ?:;TRNO Qry QT$’ clcjaséz
A2 FRONT PANEL ASSEMBLY -Figure 5-3
c1 Cap, mylar, 0.047 uf £20%, 1200V 1507182683 | 84411| JF-37 i
31, 32 Binding Post, red 2811-149856 | 58474| BHB-10208G22| REF
33 Binding Post, black 2811-142084 | 58474) DF31BC REF I
3 Binding Post, black 2811-149864 | 56474| BHB-10208G21| REF J
M1 Meter Assembly 2501-203422 | 898361 21901-203422 1
R1 Res, comp, 100M £10%, 1/2W 4704-190520 | 01121] EB1071 1
15 Bushing 2502-160499 | 89536 2505-160499 | ©
16 Front Panel 1406-162289 | 89536| 1406-162289 | 1
11 Knob 2405-158949 | 89536| 2405-158949 | 6
18 Knob, bar 2405-158956 | 89536| 2405-158956 | 3
19 Shutter 3156-180737 | 89536| 3156-180737 | 1
20 Shorting link 2811-101220 | 24655 9361 !

. b NKIE 295k
sovin Bluke MFG. 0., INC. Dt BIFKEJLENTIAL YORLTMETER

5-6
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Figure 5-3. FRONT PANEL ASSEMBLY
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oesIG DESCRIPTION o [MR| prno | ary | arv |cooe
A3 SWITCH ASSEMBLY - Figure 5-4
Cc2 Cap, mylar, 1.0 uf £20%, 200V 1507-106450 | 84411| Type XB63F 1
C3 Cap, mylar, 1.0 uf £20%, 120V 1507-193748 | 84411 JF-11 1

R2-R4 Res, car flm, 30M 21%, 1W 4703-188391 | 91673 | Type DC-1 3
R5 Res, car flm, 9M 21/2%, 1W 4703-107587 | 12400] Type C13 1
RE Res, car flm, 900K £1/2%, 1W 4703-1902328 | 12400 Type C13 1
R Res, car flm, 90K £1/2%, 1/2W 4703-107292 | 12400} Type C12 1
RS Res, car flm, 9K +1/2%, 1/2W 4703-107250 | 12400| Type Ci2 1
RS Res, car flm, 9060 x1/2%, 1/2W 4703-107771 | 12400| Type C12 1
R10 Res, car flm, 1000 +1/2%, 1/2W 4703-107730 | 12400| Type C12 1
51 Swiich, rotary, RANGE 5105-196815 | 89538 5105-196915 1
52 Switch, rotary, POWER 5105-180679 | 89536 5105-180679 1
33 Switch, rotary, NULL 5105-196923 | 89536| 5105-196923 1
54 Switch, rotary, POLARITY 5105-196873 | 89536 51056-196873 1

R& R7

RO RIO

Figure D-4,

SWITCH ASSEMBLY
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REF STOCK MFR TOT | REC | USE
DESCRIPTION
DESIG NO MFR ' parTNO | QTY | QTY |CODE
A100 REFERENCE SUPPLY BOARD ASSEMBLY 11702-196170 | 88536] 1702-196170 REF
Figure 5-5 (895A-401)
Al01 Zener-Diode Oven Assembly 1702-206334 | 89536| 1702-206334 1 B
(see Figure 5-6) {895A~415)
C101 Cap, elect, 250 uf -10/+50%, 40V 1502-178616 | 73445| C437TARG250 1
C102 Cap, elect, 20 uf -10/+75%, 50V 1502-106229 | 56289|30D206GO50DCY, 2
C103 Cap, mylar, 0.022 uf +10%, 80V 1507-159400 ;| 56289 192P2239R8 1
C104 Cap, mylar, 0.22 uf +10%, 75V 1507-159392 | 56289] 192P2248R8 5
C105 Cap, plste, 0.22 uf +20%, 200V 1507-200584 | 84411| JF-39 1
C1086, '
c107 Cap, mylar, 0,047 uf £10%, 80V 1507-195099 | 56289] 192P4739R8 2
C108 Cap, cer, 500 pf £10%, 1,000V 1501-105692 | 56289|CO6TB102E501K| 3
C109 Cap, elect, 1,250 uf ~10/+50%, 4V 1502-166330 | 73445| C43TARB1256 2
C110 Cap, elect, 2 uf -10/+75%, 50V 1502-108187 | 56288|30D20°G050BA4]| 1
C111 Cap, elect, 20 ud -10/+75%, 50V 1502-106229 | 56288|30D206G050DC4| REF
C112 Cap, mylar, 0,22 uf £10%, 75V 1507-150392 | 56289] 192P2249R38 REF
CR101, .
CR102 Diode, Internat Rect, Type 4D4 4802-180240 | 81483] 4D4 10
CR103 Diode, zener, 20V, Type 1N9GBA 4803-113340 | 07810 1NS68A 1
C
Ciigg’ Diode, zener = A
CR108, , )
CR107 Diode, specially treated 4802~160885 | 89536| 4802-180885 4
CRL08 Diode, Type 1N458A 4802-180272 | 93332] 1N4538A H
PCi101 Photo cell, factory treated 3700-200261 | 89336! 3700-200261 1 N
PC101 Photo cell, factory selected & treated 3700-256784 | 89536] 3700-256784 1 0
Q101 Tstr, Totorcia Type MPS3638 4805-169375 | 04713] MPS3638 2 G
Q101 Tstr, Type ZN4126 4805-215887 | 047137 2N4128 1 H
Q102 Tstr, dual matched pair 4805-182246 | 89536 4805-182246 1
Q103
thru Tstr, Type 2N3565 4805-177105 | 072631 2N3565 9
Q107
Q108 Tstr, Motorola Typs MPS3638 4805-168375 | 04713| MPS3838 1
@109, Tstr, T.1. Type GA2817 4805-182600 { 01285] GA2817 2
Q110 S, L. VP
Ri01 Res, comp, 1.2K £10%, 1/2W 4704-108803 | 01121} EBi221 1
R162 Res, comp, 1M =10%, 1/2W 4704-108134 | 01121 EB1051 4 G
R102 Res, comp, 3. 9K %5%, 1/2W 4704-180596 | 01121] EB3925 1 B
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895A

REF MFR TOT | REC | USE
DESIG DESCRIPTION STI\?SK MFR PART NO QTY | QTY COSDE
R103 Res, WW, faciory selected E>
R104 Res, WW, factory setected -
R105 Res, var, WW, 5000 x£10%, 1-1/4W 4702-113258 | 71450 Type 110 1
R106 Res, met flm, 17.8K 1%, 1/2W 4705-162545 | 12400| Type CEC-TO | 3 G
R106 Res, met flm, 34K £1%, 1/2W 4705-151241 | 12400| Type CEC-TO 2 H
R107 Res, met {lm, 17, 8K 1%, 1/2W 4705-162545 | 12400| Type CEC-TO 1
R108 Res, met flm, 47.5K 1%, 1/2W 4705-148908 | 12400| Type CEC-TO 1
R10Y Res, met flm, 17. 8K £1%, 1/2W 4705-162545 | 12400| Type CEC-TO | REF G
R109 Res, met film, 34K £1%, 1/2W 4705-151241 | 12400| Type CEC-TO | REF H
R110 Res, comp, 5, 6K £10%, 1/2W 4704-108324 | 011211 EB5621 i
R111 Res, WW, factory selected =
R1:2 Res, comp, 33Q x10%, 1/2W 4704~108456 | 011211 EB3301 1
R113 Res, WW, factory selected [
R114 Res, var, WW, 100 +10%, 1-1/4W 4702-112672 | 71450] Type 110 14
R115 Res, var, WW, 20 +10%, 2W 4'702-193243 | 71450] 115 Special 2
R116 Res, WW, factory matched Fa=
R117 Res, var, WW, 2Q £10%, 2W 4702-1$3243 | 71450 115 Special REF
R11i8 Res, var, WW, 100 £10%, 1-1/4W 4702-112672 | 71450 Type 110 REF
R119 Res, WW, factory selected V P
it120 Res, WW, factory matched b
gi%;’ Res, WW, factory matched [F=
R123
thru Res, WW, factory matched [T
R126
R12%7 Res, WW, factory matched =
R128 Res, WW, factory matched P
R129,
R130 Res, var, cer met, 1K £20%, 3/4W 4701-190538 | 73138 75P-RIK 2
R131 Res, comp, 150K £5%, 1/4W 4704182212 ; 01121 CB1545 1
R132 Res, comp, 330K £5%, 1/4W 4704-392948 | 01121 CB33456 1
{underneath C107)
R133 Res, comp, IM +£5%, 1/4W 4704-182204 | 01121 CB1G55 2
R134 Res, comp, 1OM £10%, 1/2W 4704-108142 | 011211 EB1061 1
R135 Res, comp, 1M £10%, 1/2W 4704-108134 | 011211 EB1051 3
R136 Res, comp, 20K 5%, 1/2W 4704-109041 | 01121 EB2035 1
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REF 10 F TOT | RE
DESIG DESCRIPTION SNSK MFR ?:;TRNO QCT)Y QTf’ ctéssﬁ
R137 Res, comp, 43K +5%, 1/2W 4704-188797 | 01121] EB4335 1

R138 Res, comp, 39 5%, 1/0W 4704-188771 | 01121} EB30G5 1

R139 Res, comp, 2K £5%, 1/2W 4704-169854 | 01121 EB2025 1

R140, X

R141 Res, comp, 39K £10%, 1/9W 4704-108555 | 01121 EB3931 2

R142 Res, comp, 15K x10%, 1/2w 4704-108530 | 01121] EB1531 1

R143 Res, comp, 100 £10%, 1/2W 4704-108092 | 01121! EB1001 3

giig’ Res, comp, 27K £10%, 1/2W 4704-108878 | 01121 EB2731 2

R146 Res, var, WW, 10K £10%, 1-1/4W 4702-162115 | 71450 Type 110 1

T161 Transformer, Auxiliary 5600-195041 1 89536 50600-195941 1 L
T1i61 Transformer, Auxiliary 5600-244756 ; 89536] 5600-244756 1 M
100 Polyethelene grommet, 3/8" x 1/4" 2807-1T71876 @ 89536] 2807-171876 20

> If replacement is required, replace with complete Zener-Resistor Set, part number 4807 -166261.

5 This resistor is factory selected for each instrument. When ordering, include all information stamped
on this resistor.

> If replacement is required, replace with complete 1 Volt Divider Set, part number 4710-196279,

> If replacement is required, replace with complete Feedback Set, part number 4710-186287.

CR107
R131
C107 ALY
{see figure 5-6) Riz5 R127
1
;:g]g? R124 Ri26 | Ri28

R134 | RI3Z C106
QI05  C108

R127 {R119 [R116
R123 RIZ1 RI20

Figure 5-5. REFVERENCE 5UPPLY BOARD ASSEMBLY (Sheet | of 2)
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805A

C104
Q102
R112
C103
R103
R108
R107
R106

RIO%
Q103
Qo4

Ri02
CR1G3

CRI02
CRi01
Ri37
R101

(v

R143

C1ol

7101

100
(10 places)

RilS

Ril4

Figure 5-5. REFERENCE SUPPLY BOARD ASSEMBLY {Sheet 2 of 2)
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B95A

REF STOCK MFR TOT | REC | USE
DESCRIPTION
DESIG NO MFR | pagrTno | Q1Y | QTY |copeE
The Zener Diode Oven Assembly was used
from serial number 147 and on only.
Al01 ZENER DIODE OVEN ASSEMBLY 1702-206334 | 89536{ 1702-206334 REF B
Figure 5-6 (895A-415)

A102 Zener Dicde Oven 5301-206318 | 89536 5301-206318 1 B
CR104, Diode, zener, factory selected D B
CR105 fnot illustrated)

Ri147 Res, factory selected D B

(not illustrated) N
R155 Thermistor, factory selected [ B
{not illustrated)

C1i3 Cap, cer, 0.01 uf £20%, 100v 1501-149153 | 56289/C023B101F103M| 1 J

Q1il Tstr, Motorola Type SM4144 4805-190389 | 04713| SM4144 1 B

Q112, .

Q113 Tstr, Type 2N3391 4805-168708 | 03508/ 2N3391 5 B

R148,

R149 Res, comp, 3. 9K 5%, 1/4W 4704-148064 | 01121 CB3623 3 B

R150 Res, met flm, 66 5K +1%, 1/2W 4705-187855 | 12400 Type CEC-TO | 2 B

R151 Res, comp, 2. TK £5%, 1/4W 4704-170720 1 01121] CB2725 1 B

R152 Res, comp, 3. 9K £5%, 1/4W 4704-148064 §{ 01121} CB3925 REF B

R153 Res, met flm, 66.5K 1%, 1/2W 4705-1879551 12400, Type CEC-TO | REF B

R154 Res, met flm, 19. 6K £1%, 1/2W 4705-159640 | 12400 Type CEC-TO 1 K

Ri54 Res, met fIm, 15.8K +1%, 1/2W 4705-171983 | 12400 Type CEC-TO 1 J

fl> If replacement is required, replace with compiete Zener Diode Oven, part number 5301-206318.
R151
Q1iz
R150
A1O2
R154
R153

5-12
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B95A

REF STOCK MFR TOT | REC | USE
DE i
DESIG SCRIPTION NO MER PART NGO QTY | QTY (CODE
A200 NULL DETECTCOR BOARD ASSEMBLY 1702-196188| 89536 1702-156188 REF
Figure 5-7 {885A-402)
c201,
co02 Cap, 0.22 uf, 100V, factory treated 1607-167734] 89536 1507-167734 2
C203 Cap, 0.1 uf, 100V, factory treated 1507-167742| 89536 | 1507-167742 1
C204 Cap, elect, 400 uf -10/+50%, 25V 1502-168153{ 73445 C43TARF400 3
C2056 Cap, plstc, 0,047 uf £20%, 100V 15607-108096| 84411 663UW47301 1
C206 Cap, cer, 500 pf +10%, 1,000V 1501-105692 56289 | CO67BLO2E501K| REF
c2o1 Cap, elect, 1,250 uf -10/+50%, 4V 1502-166330173445 C437ARB1250 | REF
C208 Cap, mylar, 0.22 uf £10%, 537V 1507159392 :156289 19P2249R38 REF
C208 Cap, cer, 500 pf £10%, 1,000V 15601-105692156289 |CO8TB102E501K| REF
C210 Cap, elect, 50 uf -10/+50%, 25V 1502-168823 173445 C428ARYFR0 1
C211 Cap, elect, 640 uf -10/+50%, 6.4V 1502-178608173445 | C43TARCH40 1 I
cz211 Cap, elect, 500 af -10/+50%, 10V 1502-245580: 88419 BRNPS00-10 2 g
c212 Cap, elect, 400 uf -10/+50%, 25V 1502-168153 73445 | C437ARF400 | REF 1
c212 Cap, elect, 500 f —10/+50%, 10V 1502-245589: 88419 BRNP5G0-10 REF J
C213 Cap, mylar, 0.1 uf £10%, 200V 1507-106613: 58289 192P10492 1
€214,
C215 Cap, elect, 400 uf -10/+50%, 25V 1502-168153:73445 C437TARF400 REF
CR201, .
CR202 Diode, factory treated 4802-180885189536 4802-180885 REF
CR203 Diode, zener, Type INT59 4803-155780!07910 INTS9 1
CR204-~ . .
CR207 Diode, Internat Rect, Type 4D4 4802-180240)81483 4D4 ‘REF
DS201,
DS202 Lamp, neon, Type NE-2U 3902-162602|33173 | NE-2U 2
PC201,
PC202 Photocell, factory treated 3700-200287 89536 | 3700-200287 | 2
PC201, Photocell, factory selected & tested 3700-256776 |89536 | 3700-256776 | 1pr.
PC202 P
@201 Tstr, factory tested ' 4805-1985812:89536 | 4805-1988:12 1
Q202 .
Q204 Tstr, Type 2N3381 4805-168T08:03008 2N3391 REY
G205 Tstr, Type 2N1304 4805-117127101295 IN1304 1
Q206 Tstr, Type 2N1307 4805-148643101295 IN1307 1
Q207 Tstr, T.L Type GAZET5 4805-182691701295 GAZBTS 2
Q208, ' .
Q209 Tstr, T.1. Type GA28T7 4805-182709101295 GAZ8TT 2
Q210 Tstr, T.L Type GA2875 4805-182691 |01295 | GAZ875 REF
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80DA

ST TOT | REC | U

DF;ETG DESCRIPTION I\?C(}:K MFR ?:?;RNO QrY | Q1Y cosés
R201 Res, comp, 270K £10%, 2W 4702-1106023|01121 | HB2741 1

R202 Res, comp, 180K £5%, 1/4W 4704-193441/01121 | CB1845 1

R203 Res, comp, 100K £5%, 1/4W 4704-148189:01121 | CB1045 1

R204 Res, var, comp, 100K +£20%, 1/4W 4701-163873171450 | UPE260 1

R205 Res, comp, 560K £10%, 1/2W 4704-108795/01121 | EB5641 1

R206 Res, comp, 680K +10%, 1/2W 4704-108340(01121 | EB6841 1

R207 Res, comp, 47K 210%, 1/2W 4704-108480(01121 | EB4731 4

R208 Res, met flm, 10Q £1%, 1/2W 4705-151043] 12400 | Type CEC-TO;| 1

R209 Res, comp, 1M 5%, 1/4W 4704-182204|01121 ; CB1055 REF

R210 Res, comp, 6.8M £10%, 1/2W 4704-108662/01121 | EBS6851 1

qu. Res, comp, 1.5M +10%, 1/2W 4704-108175|01121 | EB1551 2

R212 Res, comp, 47K £10%, 1/2W 4704-108480/01121 | EB4731 REF

R213 Res, comp, 4,70 £10%, 1/2W 4704-165746/01121 | EB47G1 1

R214 Res, comp, 180K £10%, 1/2W 4704-108431[01121 | EB1841 1

R215 Res, comp, 5.6M £10%, 1/2W 4704-178558{01121 | EBS5B51 1

R216 Res, comp, 10K +10%, 1/2W 4704-108118{01121 | EB1031 2

R217 Res, comp, 1M £10%, 1/2W 4704-108134(01121 | EBI1051 REF

R218 Res, comp, 47K £10%, 1/2W 4704-108480|01121 | EB4731 REF

R219,

R290 Res, comp, 22K £10%, 1/2W 4704-108209| 01121 | EB2231 2

R221 Res, comp, 2200 +£10%, 1/2W 4704-108191101121 | EB2211 1 1
R221 Res, comp, 1060 £10%, 1/2W 4704-108092101121 | EB1001 REF J
R222 Res, met {lm, 4. 99K 21%, 1/2W 4705-148800112400 | Type CEC-TO 2 E
R222 Res, met flm, 4. 42K 21%. 1/2W 4705-218628112400 | Type CEC-TO| 1 F
R223 Res, met flm, 42.2k £1%, 1/2w 4705-182501/12400 | Type CEC-TO i

R224 Res, var, WW, 1K £20%, 1-1/4W 4702-111575 71456 | Type 110 1

R225 Res, comp, 33Q x10%, 1/2W 4704-108456,01121 | EB3301 REF I
R225 Res, comp, 2200 £10%, 1/2W 4704-108191|01121 | EB221% 1 J
R226,

R227 Res, comp, 12K +10%, 1/2W 4704-108977|01121 | EB1231 2

R228 Res, var, WW, 10K £20%, 1-1/4W 4702-112862 {71450 | Type 110 1

R220 Res, met ilm, 49. 9K £1%, 1/2W 4705-182980|12400 | Type CEC-TO| 1

R230 Res, met flm, 4.99K 21%, 1/2W 4705-148890(12400 | Type CEC-TO| 1
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895A

REF STOCK MFR TOT | REC | USE
DESCRIPTION
DESIG NO MER | parrNO | @TY | @TY |cODE
R231 Res, comp, 47K £10%, 1/2W 4704-108480| 01121 | EB4731 REF
T201 Transformer, Auxiliary 5602-1950858| 89536 | 5602-195058 1
200 Polyethelene gremmet, 3/8" x 1/4" 2807-171876| 89536 | 2807-171816 REF
201 Rod, light 3800-168047| 89536 | 3800-168047 | REF
202 Shield, input (not iliustrated) 3156-196097| 89536 | 3156-196097 1
DS201
and
CR201 R230 Q20! R206 R21T €207 DS202 CR204 R219  C214 R297
pczozl R2OYL  R205 Q202 R213]  czos| Rre3t|croos c215|  Cra0s
pczo1| ireoe| lozoe R204 G203 R2ta | fc2io] | lc2iz fre2o | feroor R224
R223
R2011  [r203 cz03| [reo7 k210 |Rr215 R217| [ro21 1201 |R226) | @210 260
R202|  R229 | 202 c2o4l c2i2f  Rreie|Qzo4 |c200  lqoos R225 Q2091 (€ places)
€201 CR202 (205  R228  CR203  R2IZ  R218 Q206 Q205 Q207 R2p7 czn
Figure 5-7. NULL DETECTOR BOARD ASSEMBLY
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895A

REF STOCK MER TOT | REC | USE
DESCRIPTION
DESIG NO MFR parTno | @y | Qiy [cope
A300 KELVIN-VARLEY BOARD ASSEMBLY 5111-196196| 89536 | 5111-196196 | REF
Figure 5-8 {895A-403)
R301,
R302 Res, WW, 20K +0.005%, 1W =
R303 Res, var, WW, 100 £10%, 1-1/4W 4702-112672| 71450 | Type 110 REF
R304,
R305 Res, WW, 20K, £06.005%, 1w [T
R306 Res, var, WW, 108 £10%, 1-1/4W 4702-112672| 71450 | Type 110 REF
R307,
R308 Res, WW, 20K 0. 005%, 1W (=
R309 Res, var, WW, 10Q £10%, 1-1/4W 4702-112672(71450 | Type 110 REF
ggig’ Res, WW, 20K 0. 005%, 1W [T
R312 Res, var, WW, 102 £10%, 1-1/4W 4702-112672(71450 | Type 110 REF
gs‘gﬁ Res, WW, 20K £0.005%, 1W [
R315 Res, var, WW, 100 +10%, 1-1/4W 4702-112672|71450 | Type 110 REF
R316,
1317 Res, WW, 20K =0, 005%, 1W D
R318 Res, var, WW, 109 +10%, 1-1/4W 4702-112672171450 | T'ype 110 REF
RS19,
R320 Res, WW, 20K £0.005%, 1W i
R321 Res, var, WW, 109 £10%, 1-1/4W 4702-112672]71450 | Type 110 REF
R322,
R323 Res, WW, 20K £0.005%, 1W [T
R324 Res, var, WW, 109 £10%, 1-1/4W 4702-112672|71450 | Type 110 REF
ﬁggg Res, WW, 20K %0,005%, 1W F
R327 Res, var, WW, 109 £10%, 1-1/4W 4702-112672(71450 | Type 110 REF
R328,
R329 Res, WW, 20K 0.005%, 1W [T
R330 Res, var, WW, 100 £10%, 1-1/4W 4702-112672|71450 | Type 110 REF
R331, —
R33% Res, WW, 20K £0.005%, 1W P
R333 Res, var, WW, 100 £10%, 1-1/4W 4702-112672|71450 | Type 110 REF
R334,
R335 Res, var, WW, 28 +10%, 2W 4702-182410{89536 | 4702-182410 2
R336 Res, var, WW, 10§ £10%, 1-1/4W 4702-112672(71450 | Type 110 REF
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8954

REF S5TOCK MFR TOT | REC | USE
DESCRIPTION
DESIG NO MFR | paRTNO | QTY | @TY |CODE
T ‘
I}{zége’ Res, WW, 20K 0. 005%, 1W M
R33% :
Ta Res, WW, 8K 0. 005%, 1/2W [Z=
R340
R350
To Res, WW, 1.6K 20, 005%, 1/8W [
R380
R361
To Res, WW, 3208 £0.02%, 1/8W ED
R371
R372 Res, WW, 860. 2Q 0.05%, 1/2w 4707-192591 | 89536 ¢ 4707-192591 i
(not illustrated)
R373 Res, var, WW, 2.5K 0. 5% 4711-163154 | 89536 | 4711-163154 1
S5 Switch, rotary, 2 pol, 11 pos, 5105-162644 | 89536 | 5105-162644 1
2 sections
86 Switch, rotary, 2 pol, 10 pos, 2 section | 5105-162636} 895363 5105~-162636 2
ST Switch, rotary, 2 pol, 10 pos, 2 section | 5105-162651] 89536 5105-162651 1
S8 Switch, rotary, 2 pol, 10 pos, 2 section | 5105~162636! 89536 5105-162636 REF

vov

oo

V

R301 through R338 are factory matched in pairs (R301/R302, R304/R305, ete.) for

resistance, tolerance, and temperature coefficient. If replacement becomes necessary,
replace in pairs only. When ordering, supply all markings on the old pair of resistors.

R33% through R349 are factory matched according to resistance, tolerance, temperature
coefficient, and the resistance of R301/R302, R304/R305, etc., When ordering, supply

all markings on the old resistor.

R350 through R380 are factory matched according to resistance, tolerance, and the
resigtance of R339 through R349. When ordering, supply all markings on the old resistor.

R361 through R371 are factory matched according to resistance, tolerance and the resistance
of R350 through R360, When ordering, supply all markings on the old resistor.
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R314 R319 R316 R330 R331
R315 }Rr317 R318 R32¢

R301

R302

R303

R313
R3z0
R304
R312
R305
RIN
R306
R310

R307
R309

R308
R322

R323

R339-R349

R350-R360 e R361-R371

8 _ : - R373
56 - 58
$5 -

- - : 57

Figure 5-8. KELVIN-VARLEY BOARD ASSEMBLY
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895A

REF

S5TCCK MFR TOT | REC | USE

DESCRIPTION

DESIG NO MFR | parTNO | a1Y | QTY [cODE

A400 HiIGH VOLTAGE BOARD ASSEMBLY 1702-196204 189536 | 1702-196204 REF
Figure 5-9 (B95A-404)

C401

To Cap, elect, 20 uf -10/+100%, 500V 1502-105932 56289 | Type 66D 4

C404

C405 Cap, polystrene, 0.25 uf £10%, 1,200V 1507-183616 ;84411 | JF6 1

C406,

407 Cap, mylar, 0.22 uf £10%, 75V 1507~159392 {56280 | 192P2249R8 REF

CR401 Diode, rectifier, VaroType7715-4 4801-182238 {83003 | 7T715-4 1

CR402 Diode, Type 1N4822 4802-112383 105277 | 1N4822 1

CR403

To Diode, Internat. Rect. Type 4D4 4802-180240 {81483 | 4D4 REF

CR4086

Q401, .

Q402 Tstr, Radio Corp. Type 40424 4805-178525 (93303 | 40424 2

@403

To Tstr, Type 2N3565 4805~-17T7105 [07263 | 2N3565 REF

Q406

R401

To Res, comp, 220K +10%, 2W 4704-110197 {01121 | HB2241 4

R404

RA405 Res, comp, 15K +£10%, W 4704-109421 (01121 | GB1531 1

R406 Res, comp, TS0K 5%, 1/2W 4704-188789 (01121 | EBR7545 1

R40T Res, comp, 10K +10%, 1/2W 4'704-108118 |01121 | EB1031 REF

R408 Res, comp, 1M +10%, 1/2wW 4704-108134 (01121 | EB1051 REF

R409 Res, comp, 8.2K +10%, 1/2W 4704-109017 (01121 | EB8221 1

R410 Res, comp, 470K 210%, 1/2W 4704-108290 (01121 | EB4741 1

R411 Res, comp, 100 £10%, 1/2W 4704-108092 (01121 | EB1001 REF

R412 Res, comp, l.2M £10%, 1/2W 4704-108407 {01121 | EB1251 1

R413 Res, comp, 2.7K +10%, 1/2W 4704-108837 101121 | EB2721 2

R414 Res, var, 6K 5%, 1-1/4W 4702-113209 171450 § Type 110 1

R415

To Res, comp, 1BM £10%, 1/2W 4704-108385 {01121 | EB1861 3

R417

R418 Res, comp, 1.5M +£10%, /0w 4704-108175 101121 | EB1551 REF
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SOUTHERN
ELECTRONICS

BURBANK CAL.

C405

ATMFDE20% 0
{200VDE

Q403

R413 R419

R415

R417 | R412

R414 R411

CR4GZ

R4GY
R424

R421

C404
R404

REF STOCK MFR TOT | REC | USE

DESCRIPTION
DESIG no | MR paRTNO | QTY | QTY |coDE
R419 Res, comp, 2. 7K £10%, 1/2W 4704-108837: 01121 | EB2721 REF
R426 Res, comp, 220K £10%, 1/2W 4704-108217 (01121 | EB2241 1
R421
To Res, comp, 110K +5%, 1W 4704-1876741 01121 ; GB1145 4
R424
400 Polyethelene grommet, 3/8" x 1/4" 2807-171876| 89536 | 2807-171876 REF

{not illustrated)
CR405 R415 Q404 R418 C403 402 R405
CR406 CR404 C406 R408 R407

R422
C40G1

R406

R4G1
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Section 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 Section 5.
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Federal Supply Codes for Manufacturers

Das1s
Wesiermann Wilhelm Avgusta- Anlage
Manaheim-Nackarau Gennany

50482
Seny Corp.
Tokya, Japan

53774
Oshiro Electric Lamp Works
Tokeyo, Japan

OADRG
IN General
El Paso, TX

DAEE9
Auvtosplice Inc.
Woaodside, NY

(BW21
Nortake Co. Inc.
Burlingron, MA

DANTO
Topaz Semiconductor Inc
San Jose, CA

onsM?
Conductive (Pkg) Containers Ine,
Brockfield, WI

OCINT
Embart Fastening Group
Shelion, CT

T34}
5-Mos Systems Ine.
San Jose, CA

OFFEpe

Everready LTD

Ever Ready Special Battery Div.
Dawley Telford Salep UK

00199
Marcon Electronics Corp
Kearmy, NJ

G213
Nytronics Comnp, Group Ine.
Paglingon, NC

00327
Walwyn Intzmational Inc.
Westake, OH

D656
Aerovox Carp.
New Hedford, MA

00686
IFiim Capacitors Inc.
Passare, NJ

0774
AMPE, Inc,
Harnsburg, Pernsylvania

U833

Sangame Weston Ine
Coemponents Dy
Pickens, NC

03041
Allied Plastics Co,
Los Angeles, CA

81101

Wabash Ine

{Formerly Wabash Magnetics)
Wabash, [N

01121
Allen Bradley Co.
Milwaukee, WI

0128

TRW Electronics & Defense Seqtor
R ¥ DPevices

Lawndale, CA

01293

TX Instmenis Inc.
Semicenductor Group
Dratlas, TX

Gi526
Genicom
Wayneshoro, VA

0213537

Maotorola Communications &
Eiecuonics Ine.

Franklin Park, I1.

01686

RCL Electronics/Shatleross Inc.
Electro Components Div,
Manchester, NH

01884
Sprague Electric Co.
(Now 562809)

019461

Varian Associates Inc.
Pulse Engincering Div.
Convoy, CT

01963
Cherry Electrical Products Corp
Waukcgan, 1L

021
Speatrel Electronics Corp,
City of Industry, CA

2114

Amporex Electronic Corp.
Ferrox Cube Div.
Saugeries, NY

021351

Genenal Instrument Corp,
Government Systems Div,
Westwood, MA

02395
Senar Radio Corp,
Hollywood, I1.

02533

Letgh Instruments Lid.
Frequency Control Div..
Dont Mills, Ontario, Canada

32006

Fenwal Labs

Division of Travenal Labs
Mornon Grove, I1.

02660

Bunkes Ramo-L:ltra Corp,
Amphenol NA Div,
Broadview, [L

02697
Parker-1lannifin Corp.
O-Ring Div
Lexington, KY

02733
RCA-Solid $tate Div,
Somerville, NI

2768

ITW {J1. Tool Warks)
Fastex Division

Des Plaines, IL

G299
Arco Electronics Inc.
Chatswonth, CA

043296
Nylon Molding Corp.
Monrovia, CA

03445
Lercon Electronics Inc
Burhani, CA

03508

Genera] Electric Co.
Semicondustor Products
& Batteries

Aubum, NY

03757

Genisco Technology Corp,
Elrronics Div.

Rancho Daminguer, CA

03877

Gilben Enginecring Co.Jne
Incon Sub of Transitron
Electronic Corp,

Glendale, AZ

03588

KD Electronics Inc,
Pyrofitm Div.
Whippany, NJ

03911

Clairex Corp.

Clairex Electronics Div,
Mount Vernon, NY

(3980
Muirhead Inc.
Mountzinside, NJ

04009

Cooper Industries, Inc,
Arrow Han Div,
Hartford, CT

04217

Lssex International Inc.
Wire & Cable Div.
Anaheim, CA

04221
Midland-Ross Corp.
Midiex Div.

. Mankato, MN

04222

AVX Comp.

AVX Ceramics Div,
Myrie Beach, $C

34423
Telonic Berkley Inc.
Laguna Beach, CA

04713

Motomla Inc.
Sermconductor Group
Phoenix, AZ

049445
Standard Wire and Cable
Ranche Dominguez, CA

05173
General Radio
NYNY.
Replaced by:

24655
Genrad INC,
Concord, MA

05236
Jonathan Mfg, Co.
Tullertons, CA

05245
Corcom Inc.
Libertyville, iL

05276

T Pomona
Electronics Div,
Pomons, CA

05277

Westinghouse Elee, Corp.
Semiconductor Div,
Youngwood, PA

05347
Ultronix Ine
Grand Junction, CO

05397

Union Carbide Corp,
Materials Systems Div,
Cleveland. 011

03571
Sprague Electric Co,
(MNow 562891

05574

Viking Connectors Inc
Subs of Criton Corp.
Chatsworth, CA

05791
LYN-TRON
Burbank, CA

05820
EG & G Wakeficld Engineering
Wakefield, MA

{15839
Advance Flectrical
Chicage, IL

05972
Loctite Corp,
Newingion, CT
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Federal Supply Codes for Manufaciuters (cont)

06001

Genenal Electric Co.
Eiectrie Capacitor Product
Section

Columbia, 5C

G614t

Fairchild Weston Systems Inc.
Data Systems Div,

Sarasota, F1,

06192
La Deau Mfg, Co,
Glendale, CA

06229
Electrovert Inc.
Elmsford, NY

06383
Panduii Corp.
Tinley Park, IL.

06473

Aunker Ramo Carp.
Amphenal NA Div,
SAMS Operation
Chasworth, CA

06540
Mite Corp
Armatorn-Electrical Eiv

06555
Beede Elecrtical Instrument
Penacook, NH

06665

Precision Monolithics
Sub of Boums Inc.
Santa Clara, CA

06656
General Devices Co. Inc.
INpalis, IN

06739
Eleciron Corp.
Linleton, CO

06743

Gould Inc.
Foil Div.
Eastiake, OH

06731
Components Ine,
Semcor DPiv,
Phoenix, AZ

06774
Robinson Nugent Inc.
New Albany, IN

06415
Richeo Plastic Co.
Chicago, IL

056961

Vermnitron Corp.
Piezo Flectric Div,
Bedford, OIL

06930

LIMAC

{See Varian)
San Carlos, CA

07047
Ress Milton Co., The
Southampton, PA

07138

Westinghouse Electrie Corp.
Indusirnial & Govemment
Tube Div.

Tlorscheads, NY

07233
Benchmark Technology Inc.
City of Industry, CA

07239
Biddle Instruments
Blue Bell, PA

7256

Silicon Transistor Corp.
Sub of BBF Inc.
Chelmsford, MA

07261
Avnet Corp.
Cuiver City, CA

07263

Fairchild Semiconductor
Nonh American Sales
Ridgeview, CT

07344
Bircher Co. Inc, The
Rocheswer, NY

7374
Opron Corp
Woodbridge, CT

{7557
Campion Co. Inc.
Philadelphia, PA

07597

Bumdy Corp.
Tape/Cable Div.
Rochester, NY

07716

TRW Inc. (Can use 11502}
IRC Fixed Resistors/
Buslington

Burlington, VT

01792
Lerma Engineering Com.
Neosthampton, MA

07810
Bock Corp.
Madison, WI

07910
Teledyne Semiconductor
M. View, CA

07933

Raytheon Co.
Semiconductor Div.
Mouniain Visw, CA

08FG6
Calmos Systems Ine.
Kanata, Ont. Canada

080A9
Datlas Semiconductor
[ailas, TX

08111
MEFE Electronics
New Rochelie, NY

08235
Industzo Transisior Corp.
Long Island City, NY

08261
Spectra-Sirip

An Eltra Co,
Garden Grove, CA

08445
Electri-Cord Mfg., Inc
Westfield, PA

08530
Reliance Mica Corp.
Brooklyn, NY

08718

ITT Cannon Electric
Phoenix Div,
Phoentx, AZ

08806

Generaj Electric Co,
Minature Lamp Products
Cleveland, O

08863
Nylornatie
Fallsington, PA

08938
Skoitie Electronies Inc.
Axchbald, PA

09021

Alrco Inc.

Airco Electronics
Bradford, PA

09023
Comell-Dublier Elecuonics
Fuquay-Varina, NC

09214
General Electric Co.

Semiconductor Products Dept.

Aubum, NY

09353
C and K Componenis Inc.
Newton, MA

09423
Scientific Componers Inc.
Sarta Barbara, CA

09922
Bumdy Cermp.
Norwalk, CF

05969
Date Elecironics Inc.
Yankion, 5D

05975

Burroughs Corp.
Electronics Components
Drewroit, M

1AT91
LFE Electronics
Danvers, MA

13715

(United Shoe & Nylock Comp)
~Nylock Fastener Corp.-
Paramus, NI

10059
Barker Engineering Corp,
Kenilworth, NJ

10349

Ii. Tool Works Inc,
Licon Div,
Chicago, TL.

11234

CTS Cormp.

Resistor Products Div.
Beme, N

11237

CTS Corp of CA
Electro Mechanical Div.
Paso Robles, CA

11295
ECM Motor Co,
Schaumburg, IL

11358

Columbia Broadeasting System
CBS Elecuonic Div,
Newburypon, MA

11409

Vacuum Can Co.

Best Coffec Maker Div,
Chicago, I

11502 (can also use 35009)
TRW Inc.

TRW Resistive Products Div.
Boone, NC

11563
Keystone Colurnbia Ine.
Freemont, N

11532

Teledyne Relays Teledyne
Industries Inc.
Hawthome, CA

TN

General Instrument Corp.
Rectifier Div.

Iicksville, NY

11726
Qualidyne Corp.
Sama Clara, CA

12014
Chicage Rivet & Machine Co,
Napervilte, H,

12020

Ovenaire

Div. of Electronic Technologies
Charlotiesville, VA

12038

Simeco

{Div of Ransburg Corp)
Hafleld, PA

12040
National Semiconductor Corp,
Danbury, CT

7-3




Federal Supply Codes for

Manufacturers (cont)

12060
Ihodes Inc,
Norhridge, CA

12136
FHC Industries Inc.

Formaly Phitadelphia Handle Co.

Carriden, NJ

12300

AMF Canada Lud.
Poter-Brumizeld
Guelph, Ontario, Canada

12323
Practical Autemation Ine,
Sheiton, CT

12327
Freeway Corp,
Cleveland, OH

12406
Elpac Blectronics Inc,
Santz Ana, CA

12443

Budd Co..The

Plastics Producis Div.
Phoecnixville, PA

12581

Hitachi Metals Inermational Lid.

Hitachi Magna-Lock Div,
B:g Rapids, MO

12615
US Terminals Inc.
Cincinnati, O

12617
Hamlin Inc,
[aKe Miils, WI

12673
Wesco Hlectrical
Greenfield, MA

12697
Clarosta Mfg. Co. Inc.
Daver, NH

123759
James Electronic Inc.
Chicago, IL

12856
MicroMetals Inc.
Anakeim, CA

12881
Metex Corp.
Edison, NI

11508
Cleveland Electne Motor Co,
Cleveiand, OH

12954

Microsemi Corp.
Components Group
Scotsdale, AZ

12069
Unitrode Corp.
Lexingion, MA

13050
Potter Co.
Wesson, M$

13103

Thermaltoy Co., Inc,
Dallas, TX

13327
Solitron Devices inc.
Tappar, NY

13511

Bunker-Rame Corp.
Amphenol Cadre Div.
Laos Gatos, CA

13606
Sprague Electric Co,
(Use 56289}

13689
5P8 Technologies Ine.
Hatfield, NJ

13764
Micro Plastics
Flippin, AZ

13519
Burr-Brown Research Corp.
Tucson, AZ

14099
Sermtecht Corp.
INewbury Park, CA

14140

MeGray-Edison Co.
Commercial Development Div,
Manchester, NEL

14185
Orronics, Inc.
Orlando, 1.

14193
Cal-Relnc.
Santa Monica, A

14301
Anderson Electronics
Hollidaysburg, PA

14329
Wells Electronies Inc.
South Bend, IN

14482
Wakins-Johnson Co.
Palo Alo, CA

14552

Microsemi Corp.

{Formerly Micre-Semiconductor)
Santa Ana, CA

14604
Elmwood Sensors, Inc
Pawucker, RT

14655

Cornell-Tublier Electronics
Div. of Federal Pacific
Electric Co. Govt Cont Dept.
Newark, N}

14704

Crydom Controls
{Division of Int Rectifier)
El Segunde, CA

14752
Electro Cube Ine.
San Gabrel, CA

14938

General Instument Corp.
Discrete Semi Conductor Div,
Hicksville, NY

14949
Tromnpeter Tlectronics
Chatsworth, CA

15412
Amuon
Midlothian, IL

15542

Scientific Components Corp.
Mini-Circuits Laboratory Div.
Brooklyn, NY

15636
Hlee-Trok Ine.
Saugus, CA

15782

Bausch & Lomb Ine,
Giraphics & Control Div.
Austin, TX

15801

Fenwal Eletronics Inc,
Div. of Kidde Inc.
Framingham, MA

15818

Teledyne Inc. Co.

Teledyne Semiconductor Div.
Mountain View, CA

15849
Useco Inc,
(Now 88245}

15898

Insernaional Business
Machines Corp.
Lssex Junctien, VT

16068
Inemational Diode Div.
Harrson, NJ

16162
MM
Southfield, Mi

16245
Conap Inc.
Olean, NY

16258
Space-Lok Inc.
Buibank, CA

16352
Codi Corg.
Lindens, NJ

16469
MCL Inc.
LaGrange, 1L

16473

Cambridge Seientific industries
Div. of Chemed Corp,
Cambridge, MD

16733
Cablewave Systems Inc.
North Haven, CT

16742

Paramount Plastics
Fabricators [ne,
Downey, CA

16758

General Motors Corp.
Deleo Electronics Div,
Kokomo, IN

17069
Cireuit Sunetures Lab
Burbank, CA

17117
Electronic Molding Corp,
Woonsocker, RE

17338
High Pressure Eng. Co. Inc.
OK City, OK

17504
Aluminum Filter Co,
Carpintena, CA

17545
Atdamic Sermiconductors Inc.
Asbury Park, Ni

17745
Angstrohm Precision, Ine.
Haperstown, MD

17856
Siliconiz Inc.
Santa Clara, CA

18178
E G & Gyactee Inc,
5t. Louts, MO

18235
KRI/Bantry Components Inc.
Manchester, NH

18310
Coencord Electronics
New York, NY

18324
Signetics Corp.
Secramento, CA

18377
Parlex Corp.
Methuen, MA

18520
Sharp Electronics Corp.
Paramus, NJ

18542

Wabash Inc.

Wabash Relay & Electronics THy.
Wabash, IN

o
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Federal Supply Codes for Manufacturers {(cont)

18565
Chomerics Inc.
Wobum, MA

18612

Vishay Intertechnology Inc.
Vishay Resistor Products Group
Malvem, PA

18632
Norton-Chemplast
Santa Monica, CA

18677

Scanbe Mfg. Co.
Div. of Zero Corp.
El Monwe, CA

18736
Voltronics Corp.
Eust Hanover, NJ

18736
Micro-Power
Long Island City, NY

18927

GTE Products Corp.
Precision Material Products
Husiness Pans Div,
Tiwsville,PA

19080
Robinson Electronics Inc.
San Luis Obispo, CA

9112
Garry Corp,
Langhome, PA

19315

Rendix Corp., The
Navigatien & Control Group
Terboro, NI

19451
Perine Mackine Tool Corp.
Kent, WA

19482
Delia Electronics
Alexandria, VA

19613

MN Mining & Mfg. Co.
Textool Prodacts Dept.
Electronic Product Div,
frving, TX

16647
Caddock Electronics Inc.
Riverside, CA

19701

Mepeo/Centralab Inc.

A N. American Philips Co.
Mineral Wells, TX

2B178
Wire Products
Cleveland, CH

K262
Boyd Corporation
Portland, OR

2Y384
North American Philips Liphting Corp.
Van Wert, QI

20584

Enochs Mig. Inc.
INpolis, IN
20891

Cosar Corp.
Dallas, TX
21317

Elecironies Applications Co.
Ll Monte, CA

21604
Buckeye Stamping Co.
Columbus, OH

21845

Solitron Devices Ine.
Semiconductor Group
Rivera Beach, T,

21847

Adrtnch

Now TRW Microwave Inc.
Sunnyvale, CA

21562
Vecron Corp.
Replaced by: S.W. Electronics

22525

DuPont, 1 DeNemours & Co. Inc.
DuPont Connector Systems
Advanced Products Div,

New Camberland, PA

22626
Micro Semiconductor
(Now 14552}

22670
GM Nameplate
Seatde, WA

2967
TTT Semicenductors
Palo Allo, CA

22784
Palmer Inc.
Cleveland, QI

23050
Product Comp. Corp.
Mount Veron, NY

23223
CTS Microclectronics
Lafayene, NY

21
LR.C., Inc.
Microcircuits Divison

-Philadelphia, PA

23302
5.W. Electronics & Mfg. Corp.
Cherry Hili, NJ

23739
Mark Eyelet and Stamping Ine.
Wolcow, CT

23732
Tracor Applied Sciences Inc.
Rockyille, MD

23880
Stanford Applied Engineering
Santa Clara, CA

23936

William f. Purdy Co.
Pamotor Div,
Burlingame, CA

24347
Penn Engineering Co,
8, El Momte, CA

24355
Analog Devices Ine.
Norwood, MA

24444

General Semiconductor
Industries, Inc.
Tempe, AZ

24546
Bradford Flecironics
Bradiord, PA,

24618
Transcon Mg,
Now: DI Associates Ine.

24655

Genrag Inc.

(Replaced General Radio 05173)
Concord, MA

24759
Lenox-Fugle Electronics Inc.
South Plainfield, N¥

24756

AMF Inc,

Potter & Brumficld Div.
San Juan Capistrano, CA

24931
Specialty Connector Co.
Creenwood, IN

24995
ECS
Grants Pass, OR

25088
Siemen Corp.
Isilen, NI

25099
Cascade Gasket
Kent, WA

25403

Amperex Electronic Corp.
Semiconductor & Micro-Cireutt Div.
Siatersville, R

25438
Moldironics, Ine
Downers Grove, IL

25706
Dabum Electronic & Cable Corp.
Norwood, NJ

26402
Lumex,Inc,
Bayshore, NY

26629

Frequency Sources Inc,
Sonirces Div.
Chelmsford, MA

26806
American Zenler Ine.
Irvine, CA

204
National Semiconductor Corp.
Santa Clara, CA

27167

Coming Glass Works Coming
Flectronics

Wilmingion, NC

27264
Moilex Ine,
Liste, 11,

14490
industrial Screw Products
Los Anpeles, CA

27494
Swaffall, Inc.
Providence, RI

27745
Associated Spring Bames Group Inc.
Syracuse, NY

7918
Compenent Parts Comp.
Belimore, NY

7956
Reloom (Wow 14482)

28175
Alpha Metals
Chicago, IL

28198
Positronic Industries
Springfield, MO

28213

MN Mining & Mfp. Co.
Consumer Products Div.
M Center

Saint Paul, MN

28309
Kaiser
Minette Al

28425
Serv-0-Link
Euless, TX

28478

Delirol Corporation
Deltrol Comrols Div,
Milwauzee, Wi

28480

Hewlett Packard Co,
Corporaie HQ

Palo Alio, CA
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Federal Supply Codes for Manufacturers {cent)

28484

Emerson Elecuic Co.
Gearmasier Dhiv.
MckHenry, 1L

28520
Heyeo Molded Products
Kentbwonh, NI

28932
Lumax Industnials, Inc
Altoonia, PA

25053
Mansanto Co,
Santa Clara, CA

29604
Stackpole Componernts Ca.
Ralenhk, NC

259(7
Omega Engincering Inc.
Stamford, CT

D536
Alimsco Ine,
Seattle, WA

30035
Jolo Industries Inc.
Garden Grove, CA

30045
Eolid Power Comp.
Farmingdale, NY

30146
Symbex Corp,
Pairesvilie, O

30148
AB Enterprse Inc.
Ahaskie, NC

30161
Aavid Engineering Inc.
Laconia, NH

30315
Ttron Carp,
San Diego, CA

30523
1L Tool Wordks Inc.
Chicago, 1.

30800

General Insirument Corp.
Capacitor Div.
Hicksvitle, NY

30838
Fastee
Chicago,iLL

i1ote
Saolid State Sciemific Ine.
Willow Grove, PA

31091

Alpha Industdes Inc.
Microclectronics Div.
Hatfield, PA

31323
Metro Supply Company
Sacramento, CA

31433
Kemet [lectonies Corp.
Simpsenviile, NC

31443
Anny Safeguand Logistics Command
Humsville, AL

31471

Gauld Inc
Semiconductor Div
Samta Clara, CA

31522
Meal Masters Inc.
Bajdwin, MS

31744
Cannon Electric
Woodbury, TN

31827
Budwig
Ramona, CA

31918
ITT-Schadow
Eden Praire, MN

32293
Intersil
Cupenino, CA

32539
Murz Com.
Westbury, Long Island, N.Y.

32550
Iivar
Santa Ana, CA

12719
Silironics
Santa Ana, CA

32787
Griffith Plastics Corp,
Butlingame, CA

32879
Advanced Mechanical Components
Nenhridge, CA

32897

Murate Eric North America Ine,
Carlisic Operations

Carlisle, Pennsylvania

32097
Boums ine.
Trimpot Div,
Riverside, CA

33025

M/A ComOmni Spectra, Ine. {(Replacing
Omni Spectra)

Microwave Subsystems Div.

Tempe, AZ

33096
CO Crysial Corp.
Loveland, CO

33173
General Electric Co.
Owensboro, KY

33246
Epoxy Technology Inc.
Billerica, MA

3392

Piencer Sterilized Wiping Cloth Co,

Porland, GR

33207

NEC Electronics USA Inc.
Electronic Arrays Inc. Div.
Mountain View, CA

33919
Norek Inc.
Cranston, RT

14
Oak Industries
Ranche Bemardo, CA

34263
CTS Electronics Corp.
Brownsville, TX

34333
Silicon Generzl Inc.
Garden Grove, CA

34338
Advanced Micro Devices (AMD)
Sunnyvaie, CA

34359

MN Mining & Mfg. Co,
Commercial Office Supply Div,
Saint Paul, MN

34371

Harris Corp.

Harris Semiconductor
Products Group
Meclboume, FL

34576
Rockwell International Corp,
Newpon Bezch, CA

Weds
Instrument Specialties
Euless, TX

34649
Intel Corp.
Sama Clars, CA

34802
Elecuomative Ing.
Kenilworth, NJ

34848
Hantwell Speciat Products
Placenua, CA

35000

Renfrew Elecic Co. 1ud,
IRC Div.

Toronte, Ontario, Canada

35986
Amrad
Melrose Park, IL

36665
Mitel Corp.
Kanata, Ontario, Canada

36701
Van Waters & Rogers
Valley Field, Quebec, Canada

37642

Maliory Capacitor Corp.
Sub of Emhan Industries
INpolis, IN

35003
Maxim Industries
Middlchoro, MA

4F434
Plastic Szles
1.os Angeles, CA

40402
Roderstein Electronics Inc.
Statesville, NC

42488
National Radio
Melrose, MA

43543
Nywonies Inc.(Now 53342y

43744
Panasonic Industrial Co,
San Antonio, TX

43791
Dairon Systems
Wilkes Barre, PA

44655
Chmite Mfg, Co.
Skokie, IL

470m
Lumberg Inc.
Richmond, VA

47379
ISOCOM
Campbell, CA

49569

IDT {Intermnational Development & Trade)
Drallas, TX

49671
RCA Corp.
New York, NY

45956

Raytheon Company
Executive Offices
Lexington, MA

51590
Mostek Corp.

Replaced by: $GS Thompson Microclec

tronics

SE520
Panel Components Corp.
Santa Rosa, CA

5P375
Nobe] Electronics
Suffem, NY

SW66d

NDK

Div. of Nihon Dempa Kogyo LTD
Lynchburg, YA
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Federal Supply Codes for Manufacturers {cont)

U802
ennison Mfg. Co.
Framinghem, MA

30088

SGS - Thomson Microelectronics Ine,

Carroltton, TX

30120

Eagle-Picher Industries Inc.
Electronics Div,

CO Springs, CO

50157
Midwest Compeonents Inc.
Muskegon, MS

50356

Teac Corp. of America
Industrial Products Div
Moniebhello, CA

50364

MMI, Ine.{Monolithic Memorics Inc)
Military Products Div.

Santa Clara, CA

50472
Meta} Masters, Inc.
Cuty of Industry, CA

50541
Hypenronics Corp.
Hudson, MA

30558
Electronic Concepts, Inc.
Eatontown, NJ

50579
Lirronix Inc.
Cupertino, CA

50891
Semiconducior Technology
Stuarn, FL

50934
Tran-Tee Corp
Colambug, NE

S1167
Aries Electronics Inc,
Frenchtown, NJ

51284
Meos Technology
Nornstown, PA

51249
{eyman Mg, Co.
Cleveland, OH

51372
Yebauim Corp.
Sunnyvale, CA

51398
MUPAC Corp.
Brockion, MA

51406

Murata Erie, No. America Ine.
{Also see 72982}

Marietta, GA

51499
Aryon Corp.
Boston, MA

S1506
Accurate Screw Machine Co.
{ASMCO) Nutley, NJ

51605
CODI Semiconductor Inc.
Renlworth, N

41642
Centre Engineering Inc.
Suate College, PA

51705
ICOMRally
Palo alto, CA

51791
Seatek Corp.
Orange, CA

F1osd
NEC Amernica Inc.
Fatls Church, VA

32063
Exar Integrated Systems
Sunnyvaie, CA

52072
Circuit Assembly Corp.
Irvine, CA

52152
MN Mining & Mfg,
Saint Paul, MN

52133
APL Electronics
Haugpauge Long Island NY

52361
Communication Systems
Piscataway, NI

52500
Amphenol, RF Operations
Burkington, MA

52525
Space-Lok Inc.
Lerco Div.
Burbank, CA

52531
1litachi Magneties
Edmore, MO

52745
Timeo

Los Angeles, CA

52763
Stetuner-Electronics Inc.
Chattanoaga, TN

32189
Sprague-Goodman Electronics Inc.
Garden City Park, NY

571
Moniterm Carp,
Amatrom Div.
Sama Clarz, CA

52840
Western Digital Corp.
Costa Mesa, CA

53021
Sangamo Weston Inc.
(See 06141)

53036
Texteol Co,
Houston, TX

53184
Xciton Corp,
Lathan, NY

53217
Technical Wire Products Inc.
Santa Barbara, CA

53342
Opt Industres Inc.
Phillipsburg, NJ

53673

Thompson CSF Components Corp,
(Semiconductor Div)

Conaga Park, CA

53718
Airmold/W. R. Grese & Co.
Roanoke Rapids, NC

53848
Srandard Microsystems
Ilauppauge, NY

53804
ANAM Inc.
RanchoC A, CA

53544
Glow-Line
Pauls Vailey, OK

54178
Plasmetex Industries Ine.
San Marcos, CA

54294
Shalleross Ine.
Smithfield, NC

54453
Sullins Elestronic Comp.
San Marcos, CA

34473

Matsushita Electric Corp.
(Panasonic)

Segaucus, NJ

54492
Cineh Clamp Ceo., Ine,
Sants Rosa, CA

54583
THK
Garden City, NY

54590

RCA Corp

Bistribution & Special Products
Cherry Hill, NY

54865
Piher Intemational Corp.
Arlington Heighus, 1L

54937
DeYoung Mig.
Bellevue, WA,

34590

RCA Comp.

Electrenic Corponents Div.
Cherry Hill, NJ

55026

American Gage & Machine Co,
Simpson Electric Co, Div.
Elgin, IL

5312
Plessey Capacitors Ine.
(MNow 605353

35261
LS{ Computer Systems Inc.
Melville, NY

55285
Berequist Co.
Minngapolis, MIN

55322
Samtech Ine,
New Albany, IN

55408
STI-CO Industries Co
Buffalo, NY

55464
Centra} Semiconductor Cotp,
Hauppauge, NY

55337
Micrawave Diode Comp.
W Stewarstiown, Nif

55566
R A F Electronic Hardware Ine,
Seymour, CT

55576
Santa Clara, CA

55680
Nichicon/Americalorp.
Schaurnburg, TH

55943

D ] Associates, Ine

{Replaced Transcon Mig.-24618)
Fert Smith, AZ

56282
Utek Systems Ine,
Olathe, XS

56289
Sprague Electric Co.
North Adams, MA

56365

Sguare D Co.
Corporate Offices
Palatine, I,

36375

WESCORP

Div. Dal Industries Ing
Mountain View, CA
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Federal Supply Codes for Manufacturers (cont)

56481

Shugarn Associaies
Sub of Xerox Carp.
Sunnyvale, CA

6637
RCD Components Inc.
Manchesier, NI

56708
Zijog Inc.
Campbeil, CA

36856
Vamistor Corp, of TN
Sewiervitle, TN

56880
Magnetics Ing.
Baitimore, MD)

30s
Endicoit Coil Co. Ine.
Binghamion, NY

57053
Gaws Energy Products
Denver, CO

S7YI0

Cambridge Thermionic
Camnbridge, MA

Replacad by:

7179

Interconnection Products Inc.

SO0
R-ohm Corp
[rvne, CA

ST967
S5GS - Thernson Microclectronics Inc
Montgomeryville, PA

35014
Hitachi Magnateck Corp.
{Now 12381)

58104
Simeo
Atlant, GA

58364
BYCAP Inc.
Chicago, .

5845)
Precision Lamp
Cota, LA

SE374
Supenor Fiectric Co.
Briste:, CT

58614
for

nidnicztions nstraments Ine.
oW,

54610
Sourian Inc
Valencta, CA

59635
HV Component Assoclates
Howell, Ni

39640
Supertex Inc.
Sunnyvale, CA

59666
Tusonix Inc.
Tucson, AZ

59736
Thomas and Beus Corp.
1A City, 1A

59831
Semuronics Corp.
Watchung, NJ

#11053:

American Components Ine.
an Insileo Co. RPC Div.
Hayesville, NC

aLa11
Alen, Robent G, Ine.
Van Nuys, CA

6850
Burgess Switch Co,, Inc
Nonhbrook, IL

GUMS
AMD Emerprises, Inc.
Roswell, GA

6X403

SGS/ATES Semiconductor Corp.

iNpolis, IN

6Y440
Micron Technology Inc.
Boise, [D

60046
Power Dynamics In¢
West Orange, NI

60197
Precicomtact Inc.
Langhome, PA

60386
Squires Electronics Inc
Comelivs, OR

60355
Xicor Inc.
Milpitas, CA

G399

Torin Engincered Blowers
Div. of Clevepak Corp.
Torargton, CT

0406
Micr:l Inc.
Sunnyvale, CA

6a705

Cera- Mite Corp.
(forrnerdy Sprague)
Grafton, Wi

6911
[nmaos Corp.
CO Springs, CO

60935

Westlake Capacitor Inc.
Tantalum v,
Greencastle, IN

60958

ACIC

Imercomp Wire & Cable Div.
Hayesville, NC

61271
Fujitse Microelectronics Inc
San Jose, CA

61354
SEEQ Technology Inc.
San Jose, CA

61425
Tox Electronics
Cape Coral, FLL

6152%
Aromat Corp.
New Providence, N¥

61752
IR-ONICS Ine
Warwick, RT

617712
Integrated Device Technology
Sania Clara, CA

61802
Toshiba
tHouston, TX

61857
SAN-O Industrial Corp.
Bohemia, Long Island, NY

61635
Schurter Inc.
Petaluma, CA

62351
Apple Rubber
Lancaster, NY

62643
United Chemnicon
Rosemant, IL

&2112
Seiko Instruments
Torrance, CA

62793

Lear Siegler Inc.
Encrgy Products Div,
Santa Ans, CA

53743

Ward Leornard Blecic Colne.

Mount Vemon, NY

51154
Lamb Industries
Poriiand, OR

64155
Linear Technology
Milpitas, CA

64537
KDI Flectronics
Whippany, NJ

64782
Precision Control Mfg, Inc.
Bellevue, WA

64834
West M G Co,
San Francisco, CA

64961
Electronic Hardware 1.TD
North Hollywood, CA

650%2

Sangamo Wegton Inc.
Wesion [nstruments Div.
Newark, NJ

65786
Cypress Semnj
San Jose, CA

65930
Rohm Comp & Whatney
Irvine, CA

65964
Evox Inc,
Bannockbum, IL

65150

Enuon Inc.

Winslow Teltronics Div.
Glendale, NY

66302
VLS Technology Inc.
San Jose, CA

66419
Exeld
San Jose, CA

66450
Dyna-Tech Elecironics, Inc
Walled Lake, MI

66608
Bering Indusiries
Freemont, CA

66891
BEC Iniemational Flectronics
Lawrence, MA

6958
508 Semiconductor Corp.
Phoenix, A7

LOL67
Powerex Inc
Aubum, NY

67183
Al
Samta Clara, CA

63919

WIMA

% Harry Levinson Co.
Seattle, WA

Fr——

i
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Federal Supply Codes for Manufacturers (cont)

TF361

Richmond-Division of Dixico
% Zeilerbach Paper Co.
Seattle, WA

844
Moore Business Foms, Inc
Seatde, WA

TG0

Textron Inc.
Camcar Div.
Racxford, IL

71395
Universal Plastics
Welshpool, WA

73656
AMD Plastics
East Lake, OH

TH354
Omini Spectrz Inc
Los Alos, CA

77884
ALPS
Seaule, WA

THE34

Duracell USA

Div, of Dan & Kraft Inc.
Valdese, NC

70250
Almetal Universal Joint Co.
Cleveland, OF

70485
Atantic India Rubber Works Inc.
Chicago, IL

70563
Amperite Company
Umon City, NJ

70903
Cooper-Belden Corp.
Geneva, I,

TION2
Bimbach Co. Inc.
Farmingdale, NY

7i034
Bliley Electric Co,
Erie, PA

71183

Westinghouse Electric Comp.
Bryant Div.

Bridgepon, CT

71279
Inerconnection Products Inc,

Formerly Midland-Ross Cambion Div.

Samta Ana, CA

71400

Bussman Manufacuuring
Div, McGraw-Edison Co.
81 Louss, MO

73450
CTS Corp.
Elihaz, IN

71468
I'TT Cannon Div. of ITT
Fountain Valley, CA

71482

General Instrament Corp,
Clare Div.

Chicago, IL.

71590

Mepco/Contralab

A North American Philips Co.
For Dodgs, LA

aviu
Coto Corp,
Providence, RI

71744

General Instrument Corp.
Lamyp Div/Worldwide
Chicage, L.

TLII8S

TRW Ine.

Cinch Connector Div.
Elk Grove Village, IL
71985

Dow Coming Corp.
Midland, 31

T005

AMAX Specialty Metals Corp.

Newark, NI

72136
Electro Motive Mfg. Corp.
Florerce, NC

T2228

AMCA Intemational Corp.
Continenal Serew Div.
New Bedford, MA

T2259
Nytronics Inc,
New Yaork, NY

72619

Amperex Elestronic Corp,
Dhalight Duv.

Brooklyn, NY

72653

G C Electronies Co.
Div. of Hydrometals Inc.
Rockford, IL

194
Drus Fastner Co. Inc.
West Islip, NY

72928

Gulion Industries Inc,
Gudeman Div.
Chicago, IL.

72962

Elastic Stop Nut

Div. of Harrard Industries
Urien, NJ

72082

Erie Spectalty Products, Ine
Formerly: Murata Erie
Ede, PA

73138

Beckman iIndusirial corp.
Helipot Div,

Fullerton, CA

73168
Fenwal Ine.
Ashland, MA

73293

Hughes Aireralt Co.
Etectron Dynamics Div.
Torrance, CA

73445
Amperex Electronic Corp,
licksville, NY

73559
Carlingswitch Ine.
liartford, CT

73586
Circle F Industries
Trenton, NT

73734
Federa} Screw Products Ine.
Chicago, 1L

73743
Fischer Special Mfg, Co,
Cold Spring, KY

72893
Microdot
Mti Clemens, MS

73899

JFD Electronic Companents
Div. of Murata Exe
Oceanside, NY

T350%
FL industries inc.
San Jose, CA

73949
Guardian Electric Mfg, Co.
Chicago, [1

74199
Quem Nichols Co.
Chicago, [L

74217
Radio Switch Co.
Marlbore, NJ

14306

Piczo Crystal Co.

Div. of PPA Industries Inc.
LCarlisle, PA

74443
Holo-Krome Co,
Elmwood, CT

74542
Hoyt Eleet Instr. Works Inc.
Penacook, NH

TAR40
L Cepacitor Inc.
Lincolnwood, IL

74970
Johnson EF Co,
Waseca, MN

75042

TRW Inc.

IRC Fixed Resistors
Philadelphia, PA

75297

Kester Solder Div.
Litton Systems, Inc
Des Plaines, 5.,

75316
Kurg-Kasch Ine.
Dayton, OH

75378
CTS Knights Inc.
Sandwich, IL.

75382

Kulka Electric Corp.
(Now 8§3330)
Mount Vemon, NY

75569
Performance Semiconductor Corp.
Sunnyvale, CA

75815

Lineluse Tracor

(Formedy: Tracor-Littelfuse)
Des Plaines, IL

TE854
Ouk Switch Systems Inc.
Crystal Lake, IL

22

TRW Assemblies & Fasteners Group
Fastenar Div.

Moutzinade, NJ

77342

AMEF Inc,

Poiter & Brumfield Div.
Princeton, IN

77542
Ray-O-Vac Corp
Madison, W1

77638

General Instrament Corp.
Rectifier Div,

Brooklyn, NY

71900
Shakeproof Lock Washer Co.
(Now 78189)

77965
Rubbercraft Corp. of CA Lid.
Torrance, CA

78189

IL Tool Works Inc.
Shakeproof Div.
Elgin, IL

78277
Sigrna Instruments Inc,
South Braintree, MA

T8200
Struthers Dunn Inc.
Pitman, NJ

78553

Eatons Corp.

Engineered Fastener Div.
Cleveland, OH
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Federal Supply Codes lor Manufacturers (cont)

TR592
Stovger Industries
South Hackensack, NJ

79497
Western Rubber Co.
Goshen, IN

79727
- W Industries
Southampton, PA

TH563
Zierick Mfg. Corp,
Mount Kisco, NY

8C798
Ken-Tronics, Inc.
Milan, 1L

80328
Baumganens.
Atlanta, GA

8F330

Eaton Corp.

Curler Hammer Produet Sales Office
Mountain View, CA

8T100
Tellabs Ine.
Napervidle, I

20009
Tektronis
Beaverton, CR

80031
Mepoo/Elecira Inc.
Mormistown, NJ

80032

Ford Aerospace &
Communications Corp,
Western Development
Laboratornies Div.

Palo Alto, CA

80145

LFE Corp.

Process Control Div,
Clinton, OH

20183
Sprague Products
(Now 56289)

80254
Boums Instrumans Ine.
Riverside, CA

B(5R3
Harmmerlond Mfg. Co. inc.
Paramus, NJ

BG40

Computer Prodects Ine.
Stevens-Amaold Div,
South Boston, MA

51073
Gravhill Iac.
L3 Grange, i1

81312

Litton Systems Inc.
Winchester Electronics Div,
Watertown, €T

21439
Thenn-O-Disc nc.
Mansficld, OH

81483
Imernational Reaufier Corp.
Los Angeles, CA

81590
Korry Elearonics Inc.
Seattle, WA

§1741
Chicapo Lock Co.
Chicago, Ii.

o

Airpar Corp.
Cheshire Div,
Cheshire, CT

82240
Simmons Fastner Corp.
Albany, NY

82305
Palmer Electronics Comp.
South Gate, CA

§2389

Switcheralt Inc,

Sub of Raytheon Co.
Chicago, IL

82415

Airpax Corp
Frederick Div.
Fredenck, MD

82872
Roanwell Corp,
New York, NY

82877
Rotron Inc.

Custom Div.
Woodstock, NY

82879

Inr

Roval Electric Div.
Pawiucker, RI

83003
Varo Ine.
Garland, TX

83014
EHanwell Comp.
Placentia, CA

83055
Signalite Fuse Co.
{(Now 71744)

33058

TRW Assemblies & Fasteners Group
Fasteners Div,

Cambridge, MA

83259
Parker-Hannifin Corp.
O-Seat v

Culver City, CA

§3268

Bendix Corp.

Electric & Fluid Power Div,
Fatonville, NJ

83315

" Hubbell Corp.

Mundelein, 1L

83330

Kulka Smith Inc.

A North American Philips Co,
Manasquan, NJ

§3478
Rubbereraft Corp, of America
West Haven, T

£3553
Associated Spring Barmes Group
Gardena, CA

83740

Undon Carbide Corp.
Bauery Products Biv.
BPanbury, CT

84171
Arco Elestronics
Commack, NY

84411

Amencan Shizokd
TRW Capacitors Div.
Ogallala, NE

24613
FIC Corp.
Rockwille, MD

84682
Essex Group Inc.
Peabody, MA

84830
Lee Spring Co. Tnc
Brookiyn, NY

85367
Bearing Distributing Co.
San Fransisco, CA

85372
Bearing Sales Co.
Los Angeles, CA

85480

W. 1. Brady Co.
Industrial Product
Mitwaukee, WI

85340

Brady WH Co
Industrial Products Div
Milwaukee, WI

85932
Electro Film Inc.
Valencia, CA

86577
Precision Metal Products Co.
Peabady, MA

86684
Radio Corp. of America
(Now 54590)

86928
Seastrom Mfg. Co. Inc.
Glendale, CA

£7034
IBuminated Products Ine.
(Now 76854)

81516
Standard Crystal
KS City, K8

88044
Acronavtical Standards Group
Dept. of Navy & Air Force

§8219

GNB ine,

Industrial Battery Div.
Langhome, PA

#3245

Winchester Electronics
Litton Systems-Useco Div,
Van Nuys, CA

£4486
Triangle PWC inc,
Jewiu City, CT

£%690

Essex Group Ine,
Wire Assembly Div,
Dearbom, Ml

88786
Adamuic India Rubber Co.
Goshen, IN

83978
Philips (Now Fluke)
Mahwah, NI

#5020

Amerace Corp,

Buchanan Crimsptool Products Div.
Union, NI

89268
Pouer-Bromfield
{See 77342)

89462
Waldes Truare, Inc.
Long Island, NY -

89536
John Fluke Mfg. Co., Inc.
Evererr, WA

83397
Fredericks Co.
Huntingdon Valley, PA

89709

Bunker Ramo-Elura Corp.
Amphenol Div.
Broadview, i,

89730

General Hlectric
Lamp Div.
Newark, NJ

GR216
Data Compositien Sve, Inc
Laurel, MD

935171
Port Plastics
Tukwila, WA




Federal Supply Coedes for Manufacturers {cont)

IW423
Amatom
El Momt, CA

0201

Maljory Capacitor Co,

Sab of Emhart Industries Inc.
Indianapolis, IN

iS5
Best Stamp & Mg, Co.
KS City, MO

50303

Duracsi] Inc.

Technical Sates & Madketing
Bethel, CT

91094

Essex Group Inc.
Suflex/TWP Div,
Newrnarkes, NH

51247
I1. Transformez Co.
Chicago, IL,

41293
Johanson Mfg. Co.
Boonton, NI

91462
Alpha Industries Inc.
Loganspont, IN

91502
Associzted Machine
Santa Clara, CA

91508
Augat Alcoswitch
N, Andaver, MA

91507
Froeliger Machine Tooi Co.
Stackion, CA

91637
Dale Electronics [ne.
Columbus, NE

91662

Elco Corp.

A Gulf Westem Mfg. Co.
Conpector Div,
Ijuntingden, PA

91737
IT'T Cannon/Gremar
{Now O8718)

91802
Industrial Devices Inc.
Edgewater, NJ

§1833
Keysione Electronics Corp.
NY,NY

91836
King's Electronics Co. Inc.
Tuckahoe, NY

91929

floneywell Inc.
Micro Switch Div.
Freepon, IL

91934
Mitler Electric Co.
Woonsocket, RE

91967
National Tel-Tronics

Div. of electro Audio Dynamics Inc

Meadville, PA

91984
Maida Development Co.
Hampton, VA

91985
Norwalk Vaive Ca.
S. Norwalk, CT

92218
Wakeficid Corp,, The
Wakefield, ME

92527
VTICIne.
loaminglon, MN

92607

Tensolite Co.

Div. of Carlisle Corp.
Buchanan, NY

92914
Alpha Wixc Corp.
Elizabeth, Ni

93312

Sylvania Electric Products
Semiconductor Products Div,
Wobum, MA

94144
Raytheon Co.

Microwave & Power Tube Div.

Quincy, MA

G4222
Southeo Inc.
Concordville, PA

94988

Wagner Electric Comp.

Sub of Megraw-Edisen Co,
Whippany, NJ

95146

Alco Electronic Products Ing,

Switch Div,
North Andover, MA

55263
Leeeraft Mfg. Co.
Long lshand City, NY

95275
Vitramon Ing,
Bridgepon, CT

95303

RCA Corp.
Receiving Tube Div.
Cincinnati, OH

95348
Gordo's Corp.
Bloomfield, NJ

95384
Methode Mfg, Corp.
Rolling Meadows, 11

95573
Campion Laberatories Inc.
Detroit, MI

95712

Bendix Corp,
Electrical Comp. Div.
Franklin, IN

45587
Weckesser Co. Inc.
(Now 854800

56733
STE Technologies
San Femando, CA

96853
Gulton industries Inc.

Measuremnent & Controls Div.

Manchester, NH

06881
Thomson Industries Inc.
Port WA, NY

97464
Industrial Retainer Ring
Ervington, NI

97525
EECO Inc.
Santa Ana, CA

97340

Whitehall Electronics Corp.
Master Mobile Mounns Div.
Font Meyers, FL

97913

Industrial Flectronic
Hardware Corp.
NY.NY

97945

Peanwalt Corp.

58 White Industrial Producis
Piscataway, NJ

91966

CBS
Electronic Div.
Danvers, MA

98094
Machiett Laboratories Inc.
Santa Barbara. CA

98159
Rubber-Teck Inc.
Gardena, CA

98278
Malco A Microdot Co.
Scuth Pasadena, CA

98291

Sealectra Corp,
BICC Electronics
Trumbilt, CT

98372
Royal Industries inc.
MNow 62793)

93388

Lear Siegler Inc.
Accurate Producis Driv.
San Deigo, CA

98978
1ERC

(Intemational Electronic Research Corp.}

Burbank, CA

$9120
Dlastic Cepacitors Inc.
Chicage, i1

49217

Bell Industries Inc.
Elect. Distributor Div.
Sunnyvale, CA

49378
ATLEE of DE Inc.
N. Andover, MA

59352
Mepco/Elecua Inc.
Roxboro Div.
Roxboro, NC

95515

Electron Products Inc.

Div. of American Capacitors
Duane, CA

99779

Bunker Ramo- Eitra Corp.
Bames Div.

Lansdown, PA

99300

American Precision Indusuies
Delevan Div,

Last Aurors, NY

99942

Mepco/Contraleb

A North Ameican Philips Co.
Milwaukee, W1
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TECHNICAL SERVICE CENTERS

11.5. Service Locations

Califernia

Fluke Technical Center
16569 Von Karman Avenue
Suite 100

irvine. CA 92714

Tel: {714} 863-9031

Fluke Technical Center
<6610 Landing Parkway
Fremont, CA 54538
Tel: (415} 651-5112

Colerada

Fluke Technical Center
14180 East Evans Avenue
Aurcra, CO 80014

Tel (303} 69311714

Fiorida

Fluke Technical Center
G40 N. Fern Creek Avenue
Orande, FL 32803

Tel: {407) £96-4581

itinois

Fluke Technical Center
1150 W. Euclid Ave.
Paiatine, {L 80067

Tel: (312} 705-0500

faryland

Fluke Technical Center
2640 Fishers Lane
Rockvilie, MD 20852
Tel: 1301} 770-1576

New Jarsey

Fiuxe Technical Center
East 66 Midiand Avenue
Paramus, NJ 07652-093¢
Tel: {201) 599-9500

Texas

Fluke Technical Center
1801 Royal Lane, Sulte 307
Dallas, TX 75224

Tel: {214) 863.2848

Washingtan

Fluke Technical Center
John Fluke Mig. Co., Inc.
1420 75th St S W.

WS 6-30

Everett, WA 898203

Tel: (206} 356-5560

internationat

Argentina

Cousin § A,

Virrey del Pino 407t DPTO E-65
1430 CAP FED

Bueros Ares

Tel: 54 1 522-5248

Australia

Fhitlips Customer Support
Scientific and Ingusirial
23 Lakeside Drive

Taly Ho Technology Park
tast Buraood

Victoria 3181

Australia

Phitips Customer Support
Sclentfic & indusinal

25-27 Paul 5t North

North Fyde N.S.W. 2113
Tel: 61 02 888 8222

Ausiria
Qeslerreichische Phitips Industrie

Unternehmensbereich Prol, Systeme

Triestersirasse 68
Postlach 217

A-11071 Wein

Tel: 43 222-60101, x1388

Belgium

Philips & MBLE Assosiated S.A.
Scientific & Industrial Equip. Div
Service Department.

80 Aue des deux Gares B-1070
Brussels

Tel: 32 25256111

Brazil

Hi-Tek Electronica Lida.

Al Amazenas 422, Alphaville
CEP 08400 Barueri

Sao Paulp

Tel: 55 11 421-5477

Canada

Fluke Electronics Canada Inc.
400 Britannia Rd. East, Unit #1
Mississauga

Ontanio L4272 1X8

Tel: 416-880-7600

Chils

intronica Chile Lida.

Casilia 16228

Santiago 8

Tel: 56 2 2321886, 2324308

China

Fluke International Corp.
P.0. Box 8085

Reijing

Tel: 86 01 512-3438

Cotombia

Sistemas k£ Instrumentacion, Lida.

Carrera 13, No. 37-43, Of. 401
Ap. Aereo 29583

Bogota DE

Tel: 57 232-4532

Danmark

Philips A/5

Technical Service 1 & E
Swandlodsvei] 1A

PO Box 1918
DK-2300

Copenhagen S

Tet: 45 1 572222

Ecuador

Proteco Coasin Cia., | ida.
P.O. Box 228-A

Ave 12 de Octubre

2285 y Crellana

Quito

Tel: £83 2 529684

Egypt

Philips Egypt

10, Abde! Rahman ¢! Ralel st
el, Mohandessin

P.O. Box 242

Dokki Cairo

Tei: 20-2-480922

England

Philips Sciemific

Test & Measuring Division
Colonial Way

Watlord

Hertforshire WD2 41T
Tel: 44 823-40511

Fintand

Oy Philips AB
Central Service
Sintkalliontie 1-3
P.O. Box 11
SF-02630 ESPOO
Tel: 358-0-52572

France

S.A. Philips Industrielle

et Comerciale,

Science et industry

105 Rue de Paris Bp 62
83002 Bovigny, Cedex

Tel: 33-1-4042-8040

Garmany (F.R.G.)
Phitips GmbH

Service fuer FLUKE - Produkte

Department VSF
Oskar-Messter-Strasse 18
0-8045 IsmaningMunich,
West Germany

Tel: 48 089 9605-239

Greacs

Philips 5.A. Hellenue
15, 25th March Street
177 78 Tavros

10210 Athens

Tel: 30 1 4884911

Hong Kong

Schmidt & Co (H.K)} Lid.
18/FL ., Great Eagie Centre
23 Harbour Hoad

Wanchai

Tel: 852 5 8330222

india

Hinditron Services Put. |t
1st Floor, 17-B,

Mahal Industrial Estate
Mahakall Road, Andheri £ast
Bombay 400 083

Tel: 91 22 5300043

Hinditron Services Pyt Ine.
33/44A Raj Maha! Villas Exin.
8th Main Road

Bangalore 560 080

Tel: 91 812 363139

Hinditron Services Pvt. Lid.
Field Service Center
Emeraid Complex 1-7-264
5th Floor

114 Sargjint Devi Hoad
Secunderabad 500 003
Tel: 08 42-821117

Hindtron Services Pvt, | 1d,
15 Communrity Centre
Panchshila Park

New Dethi 110 017

Tel: 011-8433675

Indonesia

P.¥. Lamda Triguna
P.C. Box 6/JATJG
Jakarta 13001

Tel: (021) 8185365

lsrasl

R.O.T. Elecwonics Engineering, L,
P£.0. Box 43137

Tel Aviv 61430

Tel: 972 3 483211

ltaly

Philips S.p.A.
Sezione &F 7 TAM
Viale Clvera 2
2008 Menza

Tel: 39 38 3635342

Japan

John Fluke g Co, Ine.

Japan Brancn

Sumitome Higashi Shinbashs Bidg.
1-1-11 Hamamatsucho
Minato-ku

Tokyo 105

Tel: 81 3 434.0181

Korea

Myoung Corporation
Yeo Cuw Do PO. Box 14
Seoul 150

Tel: 82 2 784-8042

fataysia

Mecomb Malaysia Sdn., Bhd.
P.G. Box 24

46700 Petaling Jaya
Selangor

Tel: 60 3 774-3422

Mexico

Mexei Servicios en Computacion
instrumentacion y Perifericos

Blvd. Adolfo Lopez Mateos No. 163
Col. Mixcoac

Mexico DF.

Tel: £2-5-563-3411

Neti arlands

Philins Nederdand -

Test & Meelapparaten Div.
Postbus 115

5000 AT Tilburg

Tel: 31-13-352445
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TECHNICAL SERVICE CENTERS

New Zealand

Phifips Customer Support
Scientfic & Industrial Divisien
2 Wagener Place

M. Albert

Auckiand

Tel, 64 9 894-1580

Norway

Morgenstierne & Co, AS
Konghellegate 3

P.O. Box 6688, Rodelokka
Oslo 5

Tel: 47 2 356110

Pakistan

International Operations {PAK) Ltd.
505 Muhammadi House

L1, Chundrigar Road

P.O. Box 5323

Karachi

Tel: 92 21 221127, 230052

Paru

importaciones & Representaciones
Electronicas S.A.

Avad Franklin . Roosevelt 105
tima 1

Tel: 51 14 288650

Philippines

Spark Radio & ElectronicS Inc.
Greenhilis, P.O. Box 610
San.Juan, Metro-Manila Zip 3113
Tel: 63-2-775182

Portugal

Decada Espectral

Equipmentos de Elec. e Cientificos
Av. Bomberios Voluntarios

Lote 1028, Miraflores/Alges

1495 i.isboa .

Tet: 351 1 410-3420

Singapore

Hank O'Connot's Singapore (PTE) Lid.

48 Pasir Panjang Road
Singapore 05114
Tel: 65 4737944

South Africa

South African Philips {Pty} Lid,
Service Department

195 Main Rd

Martindale, Johannesburg, 2062
Tel: 27 11 470-5255

Spain

Philips iberica 5.A.E.

Depto. Tecnico Instrumentacion
c/Martinez Villergas 2

28027 Madrid

Tel: 34 1 4042200

Sweden

Philips Kistaindustrier AB
Customer Support
Bargarfiordsgatan 16
S-16493 Kista

Switzerland

Philips A.G.

Technischer Kundendienst
Postiach 670
Alimendstrasse 140
CH-8027 Zurich

Tel: 41 1 482211

Taiwan

Schmidt Electronies Corp.
&th Fioor, Cathay Min Sheng
Commercial Building,

344 Min Sheng Zast Road
Taipei

Tel: 886 2501-3468

Thatland

Measuretronix Ltd.

2102/63 Ramramhaeng Rd.
Bangkok 10240

Tel: 66 2 374-25186, 374-1632

Turkey

Turk Phifips Ticaret A.S.
lnonu Caddesi 78/80
Posta Kutusu 504-Beyoglu
Istardbut

Tel: S0 1 1435881

Uruguay

Coasin Uruguaya S.A
Casilla de Correo 1400
tibertad 2525
Moneviden

Tel, 508-2-785015

Vanaezuela

Coasin C.A.

Calie 9 Con Calle 4, Edlf. Edinurbi
Apartade de Correos Nr-70-136
Los Ruices

Caracas 1070-A

Tel: 58 2 241-0309, 241-1248

West Germany

Phitips GmbH

Department VSF

Service fuer FLUKE - Produkle
Oskar - Messter - Steasse 18
$-8045 Ismaning / Munich
Tel: 43 D85 95605-260
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