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WARRANTY

Notwithstanding any provision of any agreemant the following warranty is exciusive:

The JOHN FLUKE MFG. CO., INC., warrants each instrument it manufactures to be free from defects in material and
workmanship under normal use and service for the period of 1-year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not apply to fuses, disposable batteries (rechargeabie type balteries 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 faiture of a product covered by this warranty, John Fluke Mfg. Co., Inc., will repair and calibrate an
instrument returned to an authorized Service Facilily within 1 year of the originat purchase; providged the warraptor's
examination discioses to its satisfaction that the product was defective. The warrantor may, atits option, replace the
product in fieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or
replacement will be made without charge. |f the failure has been caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be biiled at a nominal cost. In such case, an estimate wili 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 ADEQUACY FCR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. CO., INC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRAGT, TORT, OR OTHERWISE.

H any fallure occurs, the following steps should be taken:

1. Notify the JOHN FLURKE MFG. CO., INC.. or nearest Service facility, giving fuil details of the difficulty, and
inctude the mode! number, type number, and serial number, On receipt of this information, service data, or
shipping instructions will be forwarded to you.

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

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of JOHN FLUKE MFG. CO., ING.. instruments shoutd be made via United Parcei Service or''BestWay™”
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable
container that is rigid and of adequate size. 1f & substitute container is used, the instrument should bewrapped in paper
and surrounded with at least four inches of exceisior or similar shock-absorbing material.

CLAIM FOR DAMAGE N SHIPMENT TO ORIGINAL PURCHASER

The instrumeant shouid be tnoroughiy inspected imsmiediately upon original detivery to purchaser, All material in the
container should be checked against the enclosed packing lst. The manufacturer will not be responsible for shortages
against the packing sheet uniess notified immediatety. f the instrumentis damagedin any way, a'claim should be fiied
with the carrier immediately. (To obtain a quotation to rapair shipment damage, contact the nearest Fluke Technical
Center.) Final claim and negotiations with the carrier must be completed by the customer.

The JOMN FLUKE MFG. €O, INC, wili be happy to answer ail applications or use questions, which wili enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O.BOX
£9080, EVERETT, WASHINGTON 98208, ATTN: Sates Dept. For European Customers: Fluke (Holland) B.V.P.C.Box
5053, 5004 £8, Tilburg, The Natherlands. .

*For European customers, Air Freight prepaid.

John Fluke Mfg. Co., Inc.,, P.O. Box 9080, Everett, Washington 98206

Rev. 6/81



Change /Errata Information

Issue No: 4 6/79

This change/errata contains information necessary to ensure the accuracy of the following manuai,
Enter the corrections in the manual if either one of the foliowing conditions exist;

1. The instrument’s pcb revision letter is equal to or higher than that which
is indicated at the beginning of the change.

2. No revision letter is indicated at the beginning of the change/errata.
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4108
ERRATA #t
On page 2-2 paragraph 2-7¢, change CAUTION note to read as foilowsg
CAUTION!

The sample string resistors in the 410B are subject
to damage if the cutput voitage is reduced too
rapidiy. Pause approximately ¥ second in each
switch position when reducing the setting of the
first decade switch {1000 voit increments). The
second decade should be set to 300 or greater or
the HIGH VOLTAGE switch set to STANDBY
RESET before the first decade is set to O (zero).

CHANGE #1-3091

On page 5-10, remove Q204 from Ref Desig group Q203 and Q204 and add it to group Q205 and Q206
(use Code D). Change the tot qty of Q203 from 3 to 2. Change the tot qty of Q205 and Q206 from 2
to 3.

CHANGE #2-6647

On page 5-9 delete the entire €215 entry and add the following new entry:
C215; Cap, optional or factory selected.

CHANGE #3-6720

On page -1, delete information under “INPUT POWER” and add: 100/115/230V ac, 50 to 500 Hz,
approximatly 300 VA at full output,

On page 2-1, delete information under paragraph 24 and add: Two power transformers (T1) are availabie
for this instrument, 100/115V ac or115/230V ac. On the rear panel of each instrument a decal indicates
the operating voltage of the transformer installed. This operating voltage can be changed by altering the
wiring configuration of the transformer. To change the operating voltage of the 115/230V ac transformer,
refer to the decal lccated on the power transformer. Refer to the drawing below for changing the operating
voltage of the 100/115V ac transformer. To gain access to the power transformer, remove the instrument’s
top cover and the Delay PCB Assembly,

rtOOV‘j
|

A

i l
e l"meT/BLauJ

115V

R 11/77



4108

On page 5-3., add after T! description: (115/230V). Add another listing for T1 as follows: T1: Transformer,

Aux. (100/115V); Stock No.-3600-350918&; Mtr, —89536; Mir. Part No. -5600-350918: Tot. Qty. -1

On the schematic diagram, add, as a separate note, the following primary configuration of T! for the 100/1 15V

ac power transformer, ‘ -
- 1286
Transformer connections shown Oy |
are for 100V ac cperation. For \
{13V ac operation, move the wire Ds1
at terminal 3 to terminal 4 or 7. N 2 I
¢ O :
CHANGE #4-75609 AC '
a7

On page 5-10, change the stock no, mfr. mfr part no, and tot gty for transistors Q211 and Q2l" from:
4805-203489, 07910, CDQ 10656, REF

LG
4819-168716, 07263, 519254, 2

CHANGE #5-8438

On page 5-7, add the following new entry:
R155; Res, comp, 1.3k £ 5%, ¥W;4704-109157: 01121: EB1325; 1.

CHANGE #6--415-1030

On page 5-11, add the following replacement for voltage reference 83A1 (V201).
V201, 83A1 Substitute PCB, 451047, 89536, 451047,

On the schematic, remove and replace V201, R219 and R220 with the reference substitute shown below. Connect
pin | to junction of R221 and base of Q206. Connect pin 2 to junction of DS203 and R141 (OV).

ot
CRY
rzs o
o1 -3
1 3.1

Q . <} = Matched Components
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CHANGE #7 — 11910

Rev. -G, Amplifier PCB Assembly
On the Functional Schematic (High Voitage Power Supply) make the following changes:

ADD: DS5204

CHANGE #8 — 12080

Rev. -H, Amplifier PCB Assembly
On page 5-10, make the following changes:

FROM: Q211/Transistor, NPN, 8i/4819-168716/07263/519254/Ref
TO: Q211/Transistor, NPN, 81/4805-20348%/07910/CDQ10656/Ref

CHANGE #9 — 12328
Rev.-B, Front Panel Assembly (410B~406)
On page 3-6, make the following changes:

FROM: Handle, 6-7/167/2404-101584/05704/805/2
TO: Handle/2404-494989/88245/1061-29/2

ERRATA #2
On page 1-1, under ELECTRICAL, add the following information:

Protection Class . . . .. #l  {Relates solely 1o insulation or grounding properties further defined
in [EC 348.)

3 6/79
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SECTION |

INTRODUCTION AND SPECIFICATIONS

1-1.  INTRODUCTION

1-2. GENERAL DESCRIPTION

1-3.  The Fluke Model 4108 High Voltage DC Power
Supply is capable of providing an output of 0 to 10,000
vde at 0 to 10 milliamperes, The output voltage is se-
lected by four decade switches and a vernier potenti-
ometer. The instrument may be cperated with either
positive or negative output terminal grounded, as select-
ed by a front-panel switch. Overcurrent protection is
provided to return the suppiy to standby operation in the
event of excessive load current.

1-4. The Model 410B is a hybrid design utilizing
silicon transistors for the amplifier circuitry and a
vacuum tube for the necessary high voitage series pass-
ing element. A time-delay relay is incorporated in the
input circuitry, which prolongs the life of the high volt-
age passing tube. The reference element is a highly
stable temperature compensated gas tube.

1-5.  The package design provides for adequate cooling
at high ambient temperatures without the use of cooling
fans., Rubber feet are provided for bench top operation
to permit unrestricted air flow through the bottom cover
air vents. The front panel is punched for mounting in
a standard 19 inch rack. Side panels are tapped for
Jonathan #130 quick disconnect chassis slides or ather
rack mounting supports.

1-6. RECEIVING INSPECTION

1-7.  This instrument has been thoroughly checked and
tested before being shipped from the factory. Immedi-
ately aiter receiving the ingtrument, carefully inspect
for damage which may have occurred in transit. If any
damage is noted, follow the instructions outlined on the

~ warranty page ‘in the back of this manual.

1-8, SPECIFICATIONS

1-8. ELECTRICAL
OUTPUT VOLTAGE: 0 to 10,000 VDC.
OUTPUT CURRENT: 0 to 10 milliamperes.

OUTPUT POLARITY: + or - grounded via {ront panel
switch.

LINE REGULATION: 0.001% or 2 mv (whichever is
greater) for 10% line change from nominal.

LOAD REGULATION: 0.001% or 5 mv {whichever is
greater) for full load change.

STABILITY: =20.005% per hour; £0.02% per day aiter
Warmup.

RESOLUTION: 5 millivolts.

RIPPLE: Less than 1 mv RMS; less than 5 mv peak-
to-peak.

VOLTAGE CALIBRATION:
0 to 8000V in § steps of 1000V
0te 900V in 9 steps of 100V
Cto 90Vin 9 steps of 10V
0 to 9V in 9 steps of v
0 to 1.2V vernier

CALIBRATION ACCURACY: 0. 25% or 250 mv (which~
ever is greater) with vernier at zero,

RESETARBILITY: +0.05% or 50 mv {(whichever is great-
er).

RECOVERY TIME: Within 50 microseconds.
WARMUP TIME: 30 minutes.

OVERCURRENT TRIP: Set to lateh off at 12 ma iocad
current. Internally adjustable from 5 to 15 ma.

METER: 16, 000-6-10,000 vdc (:3%).

OUTPUT CONNECTORS: MS3102A-18-1868 front and
rear {one mating connector supplied).

INPUT POWER: 115/230 VAC +10%, 50 - 60 Hz, ap-
proximately 300 VA at full output. Operation at 400 Hz
available upon regquest.

1-10. MECHANICAL

HUMIDITY: © to 80%.

OPERATING TEMPERATURE RANGE: 0°C to 50°C.
STORAGE TEMPERATURE RANGE: -20°C to +70°C.
ALTITUDE, OPERATING: 0 to 10,000 ft.
ALTITUDE, NON-OPERATING: 0 to 50,000 ft.
VIBRATION: Meets MIL-T-9454.

SEOCK: Meets MIL-E-4970A {20 ¢'s, 11 milliseconds
in three principal axis}.

TEMPERATURE COEFFICIENT OF QUTPUT: Less

than 20 ppm per °C from +10°C o +40° C,

SIZE: 19" wide x 8-3/4" high x 15" behind panel (rack
mount with resilient feet for bench use).

WEIGHT: Approximately 59 pounds.
1-1



statlc_ awareness

A Message From

Jhn lue Mf. o., Inc.

Some semiconductors and custom IC's can be
I / damaged by electrostatic discharge during
handling. This notice explains how you can
@ minimize the chances of destroying such devices
by:
o D l \ 1. Knowing that there is a problem.
]

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

The Static Sensitive (8.5.) devices are identified in the Fluke technical manual parts listwith the symbol

The following practices should be foilowed 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.S. DEVICES BY THE BODY

Page 1 of 2




5. USE STATIC SHIELDING CONTAINERS FOR
HANDLING AND TRANSPORT

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

J

7. AVOID PLASTIC, VINYL AND STYROFOAM®
1N WORK AREA

SORTIONS REPRINTED
N 7TH PERMISSION FROM TEKTRONIX, INC.
AND GENERAL DYNAMICS, POMONA oIV,

» Dow Ghemical

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

g. HANDLE S.S. DEVICES ONLY AT A

STATIC-FREE WORK STATION

10. ONLY ANTI-STATIC TYPE SOLDER-
SUCKERS gHOULD BE USED.

11, ONLY GROUNDED TIP SOLDERING
JRONS SHOULD BE USED.

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

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

9028 EVERGREEN WAY
EVERETT, WA 98204

JOOBQD~O7USGOMSE EN Lithoin U.i’_'
Rev. 1 MAF:
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SECTION 1

OPERATING INSTRUCTIONS

2-1, FUNCTION OF EXTERNAL CONTROLS, TERMI -

NALS, AND INDICATORS

2-2.  The function of external controls, terminals, and
indicators on the 410B is given in Figure 2-1,

2-3. INPUT POWER

2-4,  Input power to the 410B is 115 vac or 230 vac
(10%), at a frequency of 50 to 60 Hz. Instruments are

supplied for operation from 400 Hz when requested.
The 410B is equipped with dual primary windings on
transfcrmer T1, which are usually connected in paraliel
for operation from 115 vac. When requested, instru-
ments are wired with the primary windings connected in
series for operation from 230 vac., If it becomes de~
sirable to change from one operating voltage to the other,
remove the top cover of the instrument, and change the
jumper wires and the fuse as shown on the transformer
decal.

CONTROL
TERMINAL, OR LOCATION REFERENCE FUNCTION
INDICATOR DESIGNATION

POWER Front panel S1 Applies line power to the control circuit and to the

switch auxiliary transformer,.

POWER Front panel DSt Indicates the application of line power to the

lamp instrument circuitry.

Fuse Front panel Fl Protects the instrument against damage due to
overload,

STANDBY- Front panel Bs2 This lamp illuminates when the time delay cycle

RESET lamp is completed when the HIGH VOLTAGE switch is
set to STANDBY-RESET.

HIGH VOLTAGE |Front panel 52 Energizes and de-energizes the primary of

switch transformer T2,

HIGH VOLTAGE |Front panel Ds3 This lamp illuminates when the HIGH VOLTAGE

ON lamp switch is set to ON {after the time-delay cycle is
completed), indicating that the high voltage is
available at the output connectors.

POLARITY Front panel 87 Used to 'select either a positive or negative output

switch with respect to chassis ground. This switch must
be pulled cut to turn, which interrupts ac input
power to the instrument.

ouTPUT Front panel 83, 54, 85, Switches 83, 84, 85, & 36 select the output voltage

VOLTAGE ' 86, & R140 | in steps of 1000V, 100V, 10V, and 1V, respec-

controls tively. R140 provides a contiruous output of 0 to
1.2 volts.

Voltmeter Front panel M1 Indicates the cutput voltage from -10.0 to +10.0 KV,

. Accuracy is approximately 3% of end scale.
ouTPUT Front and J1 and J2 Provided for connecting the load circuit to the
connector back panels 4108.

Figure 2-1. FUNCTION OF EXTERNAL-CONTROLS, TERMINALS, AND INDICATORS

2-1
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2-5. INITIAL OPERATION

2-6. The following procedure is recommended when
turning on the Model 410B for the first time after ship-
ping or a long period of idleness. This procedure will
minimize the possibility of accidental damage to the unit.

a. The 410B is shipped with the series passing tube
removed from the socket and packed in a carton, which
is fastened to the top cover. Install this tube in its
socket and connect the plate wire to the plate cap before
applying power to the instrument.

b, Connect the line plug to a 115 vac power source
(or 230 vac if so wired).

WARNING

The round pin on the polarized three-prong
plug connects the instrument case to power
system ground. If a three-to-two pin adapter
ig used to connect to a two-contact outlet,
connect the short lead on the adapter to a
good ground.

Always cover the unused output connector
with the cover provided to prevent acci-
dental contact with the high voitage, and
dirt accumulation on the connector.

c. Setthe HIGH VOLTAGE switch to STANDBY-
RESET.

d. Set the POWER switch to ON. The POWER lamp
will ijluminate. After approximately 30 seconds, the
time-delay relay will close and the STANDBY-RESET
lamp will illuminate.

CAUTION

The 410B is designed for convection cooling
without the use of fans, For bench top
operation, the rubber feet must be installed
or other steps taken to ensure adequate
spacing for unrestricted air flow through
the vents in the bottom cover.

e. Set the second OUTPUT VOLTAGE dial to 500,

f.  After the STANDBY-RESET lamp illuminates, set
the HIGH VOLTAGE switch to ON. Carefully observe if
the HIGH VOLTAGE lamp illuminates and if the output
voltage rises to within 3% of 500 volts as indicated by
the panel meter.

CAUTION
If the output voltage exceeds approximately

500 volts, immediately set the HIGH VOLT-
AGE switch to STANDBY-RESET.

g. If the output voltage is 500 volts, the supply may
pe operated as in paragraph 2-7 or 2-8, If the output

ig not 500 voits, perform steps b. through j.
3 P J

h. Set the HIGH VOLTAGE switch to STANDBY-

RESET,

i. Locate and correct the source of trouble. Refer

to Section IV.
j. Repeat the initial operating procedure.

2-2

2-7. GENERAL PURPOSE USE

a. Set the HIGH VOLTAGE switch to STANDBY-
RESET.

. Set the POWER switch to ON. The POWER lamp
will iiluminate. After approximately 30 seconds, the
time-delay reiay will close and the STANDBY-RESET
lamp will illuminate.

c. Setthe POLARITY switch to the desired polarity.

4. Connect the load to the power gupply. Be sure
the connection is firm.

WARNING

This instrument can produce iethal voltage.
Always set the HIGH VOLTAGE switchto
STANDRY-RESET and wait until the output
decays to zeroc before connecting or dis-
connecting the load.

e. Set the OUTPUT VOLTAGE controis to the desired
cutput. Check the external cirecuit for conflicts in
grounding before applying power to the lcad.

CAUTION

The sampling string resistors in the 410B
are subject to damage if the output voltage
is reduced too rapidly. Pause approxi-
mately 1/2 second in each switch position
when reducing the setting of the first decade
switch (1000 volt increments).

£ After the STANDBY-RESET lamp illuminates, set
the HIGHE VOLTAGE switch to ON. The STANDBY-
RESET lamp will extinguish and the HIGH VOLTAGE ON
lamp will itluminate. The meter will indicate the ap-
proximate output veltage.

NOTE

If the overcurrent trip level has been re-
duced to less than 8 ma, it may be necessary
to set the HIGH VOLTAGE switch to ON with
a2 reduced output voltage to prevent actuating
the overcurrent trip. In this case, step €.,
above, would foliow step f. Figure 2-2isa
graph of the approximate maximum output
voltage increment vs. the overcurrent trip
setting, For example, if the overcurrent
trip point.-has been reduced to 6 ma, the
sutput voltage must be set to less than 3000
volts (approximately) to prevent actuating
the overcurrent trip when the HIGH VOLT-
AGE switch is set to ON. Figure 2-21is
typical, and is intended to show only the
general characteristic.

g. To remove the high voltage from the output con-
nectors, set the HIGH VOLTAGE switch to STANDBY -
RESET.

9.8. USE AS A CALIBRATOR

3.9, The 410B may be used for direct calibration of
dc instruments to an accuracy of better than 0. 25% or
250 millivolts at any voltage up to 10, 000 volts. The
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Figure 2-2. TYPICAL OUTPUT VOLTAGE INCREMENT VS, OVERCURRENT TRIP SETTING

four decade switches provide discrete steps with a reso-
lution of one volt per step. The fifth dial provides a
vernier with resolution of better than 5 milliveolts for
calibration between the cardinal points. When used with
& Fluke differential voltmeter and voltage divider, the
410B is capable of calibrating dc instruments from 0 to
10, 000 volts with an accuracy of 6. 02% to 0. 06%, de-
pending upon the accuracy of the voltage divider and
differential voltmeter used.

2-10. DIRECT CALIBRATION

a. Allow the power supply sufficient time to warm up
to stable operating temperature, usually not less than
one half hour. If possible, set the OUTPUT VOLTAGE
dials for the maximum required output during warmup
in order to stabilize the operating temperature of all
of the sample-string resistors which will be used during
calibration. When used in this manner the power supply
will provide an output significantiy better in stability and
accuracy than is specified,

b, Set the POLARITY switch to the desired polarity.

¢. Set the HIGH VOLTAGE switch to STANDBY-
RESET.

d. Connect the instrument being calibrated to the
OUTPUT connector,

e. Set the QOUTPUT VOLTAGE dials to the initial
calibration point,

f. Set the HIGH VOLTAGE switch to ON.

g. Successively set the QOUTPUT VOLTAGE dials
to the desired calibration points.

2-11. PRECISION CALIBRATION

a, Warm up supply as in paragraph 2-10a.

b, Set the POLARITY switch to the desired polarity,

c. Set the HIGH VOLTAGE swiich to STANDRBY-
RESET.

d. Connect the instrument being calibrated to the

- QUTPUT connector, Also connect a voltage divider,

such as a Fluke Model 80B-10 to the QUTPUT con-
nector.

e, Connect a Fluke DC differential voltmeter to the
output of the voltage divider., For calibration below
500 volts (1000 volts with the newer Fluke differential
voltmeters) the voltage divider may be omitted.

f. Set the differential voltmeter to differentially
measure the voltage at the desired calibration point,
When the voltage divider is used, consider the division
ratio when setting the dials of the voltmeter.

g. Set the HIGH VOLTAGE switch to ON.

h. Null the differential voltmeter by adjusting the
power supply OUTPUT VOLTAGE dials. The accuracy
of calivration is from 0.02% to 0. 06%, depending on
the accuracy of the differential voltmeter and voltage
divider used,.

i. Repeat steps {. and h. for as many calibraticn
points as desired.

2-12, NOTES ON OPERATION

2-13. METER ACCURACY
2-3
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2.14. The meter in the 4108 has a basic accuracy of
+2%. Since multiplying and shunting resistors are used,
the overall accuracy is approximately +3% of end scale.
However, the accuracy of the supply is 0. 25% of the
output voltage, For example, if a voitage of 5000 volts
is selected, the cutput voltage will be 5000 {x12.5) volts
{x0. 25% of 5000 = 212, 5). However, the panel meter
may indicate 5000 (x300) volts (£3% of 10, 000 = £300)
and still be within specified accuracy. Consequently,
the front panel controls should be relied upon to indi-
cate the magnitude of the output voltage.

2-15. OVERLOAD PROTECTION

2-16. The 4108 is protected from damage due to cver-
load by an overcurrent trip circuit, This circuit will
return the supply to standby operation if the ouiput
current exceeds the pre-set level. This level is inter-
nally adjustable, and is usually set for 12 milliamperes,

2-4

but may be adjusted to lower levels, down to approxi-
mately 5 milliamperes. If tripped, the supply may be
returned to operation by setting the HIGH VOLTAGE
switch to STANDBY-RESET, waliting 30 seconds for the
time-delay relay to close, and then setting the HIGH
VOLTAGE switch to ON,

2-17. POLARITY SWITCHING

2-18., The output polarity of the 410B may be changed
by pulling out the POLARITY switch until it reaches the
stop, rotating the switch to the desired polarity, and
pushing the switch all the way back to the stop. An
interlock (89) actuated by the switch shaft disables the
instrument when the switch is pulled out. In order fo
return the supply to operation, the BIGH VOLTAGE
switch must be set to STANDBY-RESET. After 30
seconds, when the STANDBY-RESET lamp illuminates,
set the HIGH VOLTAGE switch to ON,
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2-19. COAXIAL CABLE ASSEMBLY

2-20.  Coaxial cables used to connect the instrument to a
load are not provided by John Fluke Mfe. Co., Inc. IPro-
curement of cables and the assembly of mating cable con-
nectors must be carefully undertaken to insure safety of
persennel.

WARNING!

Extreme care should be exercised when
utilizing high voltage conductors and con-
nectors. Improper assembly of cable con-
nectors or careless use of high voltage
equipment may expose personnel to volt-
age of lethal magnitude.

2-21.  General instructions are provided herein for the
assembly of two types of cable connectors issued as an acces-
sory item with John Fluke instruments. Additional infor-
mation on the assembly of these connectors, or on other
types of connectors considered for use with the instrument,
may be obtained from the cable or connector vending
agency.

2-22. DAGE TYPE 486-1 CONNECTOR ASSEMBLY
a. Cutcable off square onend. Slide outer sleeve over

cable and slide back out of way. Trim cable to dim. shown
being careful not to nick center conductor or braid, Tin

dip center conductor, Remove all excess solder,

b. Rotate dielectric to slightly flare braid.

—

¢. Push cable into nut sub-assembly until the center con-
ductor is visibie thru hole in contact. Soft soider center
conductor thru hole in contact. Remove excess solder.
Fold braid down over back end tube of nut, Trim excess
braid if necessary.

4108

d. Slide outer sleeves over braid until it is flush against
back of nut. Crimp as close to nut as possible using proper
crimping tool.

e. Insert finished cable assy. into body either jack or
plug and tighten by rotating body. Do not rotate nut sub-
assembly.

AN =
S0y,

2-23.  AMPHENOL MS 3106A CONNECTOR ASSEMBLY

a. Strip cable jacket, braid, and dielectric to dimensions
shown. All cuts are to be sharp and square. Do not nick
braid, dielectric, and center conductor, Tinning of center
conductor is not necessary if contact is to be crimped. For
solder method, tin center conductor avoiding excessive heat..

H*t-%—;éi-*

T
e
TR ot

b, Disassembie connector by removing the back shell
and retainer ring.

P30

CWITH PIN INSERT

WITH SOCKET INSERT

{Male) {Female)
A Bock Shell A Back Shell
B Retainer Ring B Retainer Ring
C  Pin Rear Insert F  Socket Rear Insert
D Pin Contact G Socket Contact
E  Pin Front lnsert H  Socket Front Insert
4 Front Sheil 4 Front Shell
K Coupling Ring K Coupling Ring

2-5
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¢. Insert cable thru clamp MS 3057A and rear compo-
nents of connector. Place the cable center conductor into
the socket contact.

d. Soft solder contact to cable center conductor, Do
not get any solder on outside surfaces of contact, Avoid
excessive heat to prevent swelling or diejectric.

Contact must butt against cable dielectric

=

o
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2-6

e, Provide a connection from the cable shield to the
securing bolt of the cable clamp. The connecting copper
wire should be approximatety 5 inches long and size 14 or
larger in diameter. A terminal lug should be used to connect
the wire to the clamp. The wire should be carefully solder-
ed to the shield, taking care not to damage the insulation of
the cable. Loose ends of the shield should be clipped off to
prevent shorting the center conductor or contact to the
shield.

f.  Assemble the cable connector by placing the contact
into the socket front insert, then coupling the back shell to
the front shell in the reverse of the disassembly procedure.
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SECTION 11l

THEORY OF OPERATION

3-1. INTRCDUCTION

3-2.  This section of the manual describes the oper-
ation of the Model 410B. Reference is made to the
functional schematic following Section V. This sche-
matic is intended to aid in understanding the theory of
operation, and in troubleshooting. A block diagram of
the 410B is given in Figure 3-1. Operation of the 4108
is discussed in the following paragraphs.

3-3. OVERALL OPERATION

3-4, The output veltage is controlled by the series
passing tube V202, which is controlied by the feedback
amplifier consisting of Q208 through Q214. Transistors
Q213 and Q214 are connected as a differential amplifier,
in which the output is proportional to the difference
between the two inputs. The input of Q@214 is connected
to the summation point, which is the junction of the
reference resistor R106, and the voltage control re-
sistors R107 through R140. The feedback amplifier
controls the output voltage so that the summation point
is essentially at the same potential as the positive output
bus. Any voitage difference between these two points is

amplified by the differential amplifier, and further
amplified by Q212 through Q208, and appiied to the grid
of the series passing tube V202, The passing tube then
increases or decreases its conductance until the voltage
at the summation point is equal to the voltage of the
positive bus. Tube V201 is a highly stable voltage
reference which maintains a constant voitage of approxi-
mately 83 volts. Since the summation point is always
held near zero volts, a constant current of 2 miili-
amperes flows through reference resistors R104 through
RI108, and also through veltage control resistors K107
through R140. The output voltage is equal to the IR drop
across the voitage control resistors, and may thus be
precisely controlled by varying the resistance of the
voltage control string.

3-5.  CIRCUIT DESCRIPTIONS

3-8, CONTROL RELAYS

3-7, A full-wave rectifier is formed by CR301 through
CR304, which furnishes dc voltage to the control relays
K301 and K302. Approximately 30 seconds after power
Is applied to the instrument, time-delay relay K301
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Figure 3-1. MODEL 410B DC POWER SUPPLY - BLOCK DIAGRAM
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closes if §2 is set to the STANDRY-RESET position.
This energizes K302, which opens K3024, removing
K301 from the circutt, and closes K302B and K302C.
When switch S2 is set to the HIGH VOLTAGE ON position
after K302C is closed, the primary of transformer T2
is energized and transformer voltage is applied to CR4C1
and CR402,

3-8, OVERCURRENT PROTECTION

3.9, Relay K303 provides cvercurrent protection.  If
the output current exceeds approximately 12 milli-
amperes, K303 is actuated, which closes K303A. This
de-energizes K302, which closes K302A, and opens
K3028 and K302C, extinguishing the HIGH VOLTAGE ON
lamp. The primary circuit of T2 is thus opened by
K302C, and high voltage is removed from the output
terminals. Before high voltage can be reapplied to the
output terminals, switch 82 must be set to the STANDBY -
RESET position. After the time-delay cycle is complete,
voltage will be available at the output connector when
the HIGH VOLTAGE switch, 82, is set to ON.

3-10. MAIN QUTPUT VOLTAGE

3-11. The main output voltage is developed by CR401,
CR402, C3, C4, and R402 through R411. Thisis a
fuli-wave, voltage-doubler circuit, which applies recti-
fied, filtered, dc voltage to the plate of V202, The taps
on the primary of T2 provide approximate control of the
unregulated dc voltage, which minimizes power dissi-
pation in V202 at low output voltage.

3-12. FEEDBACK AMPLIFIER

3-13. The feedback amplifier consists of essentially
five stages composed of seven silicon transistors. Tran-
sistors Q213 and Q214 are connected as a differential
amplifier. The output is taken from the coliector load
of Q214 and is appiied to the common-emitter amplifier
Q212. Output from the coliecter of Q212 is ac coupied
back to the base of Q213 as negative feedback for Loop
stabilization. The cutput of Q212 is applied to the input
of the compound-connected, emitter-followér pair of
(210 and Q211, This stage provides current gain and
impedance matching between the high coliector imped-
ance of Q212 and the low emitter impedance of R208.
Transistors Q209 and Q208 are common base 5tages
which provide the voltage gain and large voltage swing
required by the grid of V202. C215 and R230 in the
emitter of Q209 form a lead network for loop compensa-
tion.

3-14, AUXILIARY SUPPLIES

3-15. AC voltage for both the positive and negative
auxiliary supplies is obtalned from one transformer
winding. One terminal of this winding is connected to
the positive output of the 410B, which is the zero volt
reference., The other terminal of the winding is con-

3-2

nected to the junction of two half-wave rectifiers and
fitters, The positive auxiliary voltuge is obtained from
CR201, CR202, and C2062. Auxiliary voitages of +85
volts, +20 volts, and «10 voits are obtained [rom CR205,
CR206, and CR207, respectively, which are connected
across the positive auxiliary voltage. The negative
auxiliary voltage is obtained from CR203, CR204, and
203, An auxiliary voltage of -110 volts is obtained
[rom CR20&. This arrangement of the +85V, +20V,
+10V, and - 110V auxiliary supplies provides shunt re-
gulation of these supplies.

3-15. REFERENCE VOLTAGE

3-17. Reference voltage for the instrument is obtained
from V201, a gas-filled reference tube. Resistor R218
has a temperature coefficient of +0.45%/°C, which
provides temperature compensation for V201, Tran-
sistors Q205 and Q206 are used as a differential ampli~
fier. Transistor @203 is operated as an emitter-follower
voltage regulator, which provides 100 volts for the
collector of 205 and the emitter of Q204, The base of
Q205 samples the output voltage of the +125 volt auxiliary
supply, through the voitage divider R213 and R214. The
output from Q2086 represents the amplified difference
between the reference voltage and the voitage at the base
of ©205. Transistor Q204 provides further amplification
of this voitage difference for application to series regu-~
lators Q202 and @201. Neon lamps DS201 and DS202 are
safety devices to prevent possible burn-out of Q201 and
Q202 if the cutput of the instrument becomes short-
circuited.

3-18. ACCURACY

3.19. The main sampling string resistors in the 410B
are accurate fo within £0. 1%. However, the accuracy
of the 410B is specified as +0. 25%, because the cali-
bration accuracy also depends upon the stability of the
reference voltnge, The voltage of reference tube V201
(8341) changes siightly due to aging. The accuracy of
the supply will remain within 20. 25% for at least 30 days.
The calibration accuracy may be maintained at better

‘than 0. 25% if the instrument is recalibrated more often

than the usual calibration pericd of 30 days.

3.20. All calibrated power supplies have an accuracy
limit (fioor) as the output voltage approaches zero. This
floor is caused by zero shift ir the error amplifier,
contact resistance in the sampling string circuit, and
the accuracy of the sampling string resistors used for
the least significant digits. The accuracy floor may be
reduced by using more expensive components and ad-
ditional circuitry. However, this results in greater
initial cost and longer calibration time. Thus, very low
accuracy floors are usually found only in precision cali-
prators. The 410B has an accuracy of z0. 25% or 250
miltivolts, whichever is greater, when the first four
voltage controls are used. Thus, the £0. 25% accuracy
applies from 10,000 volts to 100 volts.
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SECTION 1V

MAINTENANCE

4-1.  INTRODUCTION

4-2.  Maintenance of the Model 4108 DC Power Supply
should consist primarily of occasional cleaning, tube
replacement, and calibration. Preventive maintenance
is discussed in paragraph 4-3. A discussion of trouble -
shooting and a troubleshooting chart are pregented in
paragraph 4-6. Calibration procedures and the equip -
ment necessary are presented in paragraph 4-14,

WARNING

Caution should be exercised when servicing
this power supply. The metal shell of some
of the eiectrolyvtic capacitors may be as
much as 10, 100 volts above chassis ground,
Capacitors C5 and C219 are high-quality,
oil-filled units capable of retaining a charge
for several days. Before servicing or
removing tubes, all capacitors and plate
caps should be shorted to the chassis. It is
recommended that the shorting wire remain
‘connected to €5 and C219 during servicing
to prevent build-up of capacitor voltage due
to dielectric absorption.

4-3. PREVENTIVE MAINTENANCE

4-4.  Pericdic cleaning of the Model 4108 is desirable
because of the high voltage present. Any contamination,
particularly on the high voltage capacitors, may cause
corona discharge, which will appear as ncise in the
output voltage. Components may be cleaned with Freon,
or with a lint-free rag saturated with denatured aleohol,
Ceramic switches may be cleaned with denatured alcohol
or tetrachloroethane, After cleaning, the ceramic
surface should be coated with a 10% solution of Dow
Corning silicon fluid {200 viscosity grade). Denatured
alcohol or tetrachlorcethane may be used as a thinner
for the silicon fluid,

4-5, Printed circuit boards in the 4108 are costed
with a poiyorethane compound to prevent moisture b -
sorbtion. If components are replaced, it will be nec-
essary to recoat the circuit board in the immediate area
of the part replaced. Aerosol containers of Epocast,
availabie from Furane Piastics, Inc., Los Angeles,
California, provide a convenient way of recoating the

circuit board area. The recoated circuif board does.

not require baking.

4-6. TROUBLESHOOTING

4-7. It is recommended that all checks he made with
the POLARITY switch turned to negative output polarity,
and when possible, the output voltage set to 500 volts.
Most voltages are réferred to the positive bus, and when

the cutpat polarity is negative, the positive bus is con~
nected to the earth grounded chassis. . This affords some
protection to the person performing the tests.

4-8, The power supply should be allowed to warm-up
before the following aceuracy checks. Usually, one-half
hour of operation is adeguate. Figure 4-1 is a list of
varicus failures and probable causes, Reference to
Figure 4-1 will occasionally indicate the cause of a
fuilure. Components may be located by referring to
Section V. List of equipment required is given in
Figure 4-2.

4-3, AUXILIARY VOLTAGES

a. Connect the 881A common lead to the 410B chassis
ground (shell of the QUTPUT cennector).

B. Set the POLARITY switch to negative,

¢. Set the POWER switch to ON,

d. Setthe OUTPUT VOLTAGE controls to Zero,

e. Set the HIGH VOLTAGE switch to ON.

f. Connect the 8814 positive lead to the junction of
CR206 and CR207, .

g. The 881A should indicate <10 (+1} vdc.

h.  Connect the 881A positive lead to the junction of
CR205 and CR206.

t. The 881A should indicate +20 {£2) vde.

j+  Connect the 881A positive lead to the junction of
CR205 and R203.

k. The 881A should indicate +35 (9. 5) vde.

1. Connect the 881A positive lead to the junction of
CR208 and R205,

m. The 881A should indicate -110 (x11) vde.

n. Connect the 881A positive lead to the positive end of
C211. Also connect the 910A RMS Voltmeter across the
same points as the 881A.

0. The 881A should indicate 125 (2. 28 vde. The
910A should indicate less than 0. 005 voits rms ripple.

4~10. LINE REGULATION AND RIPPLE

a, Connect the variable transformer between the 4108
and the line. Set the transformer to $15 volts output.

WARNING

A good power line ground must be provided
when the variable transformer is used.

b. Connect the 910A and the 8814 across the ouTPUY
connector. Also connect the oscilloscope across the
OUTPYUT connector, -

¢. Set the POWER switch to ON.

d. Set the HIGH VOLTAGE switch to ON.

& Set the OUTPUT VOLTAGE centrols to 500 volts,
and record the voltage indicated by the 8814,

f. Increase the variable transformer output to 127 vae,

4-1
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SYMPTOM

REMEDY

No output

Constant percentage error
in output voltage

Percentage error

over part of range
or

Qutput erratic

over part of range

Blown fuse
fpen heater of V2o2

Open 104, Shorted C219

Qut of catibration

Defective R106

in the sampling string.
(R107 thru R140)

Detective wirewound resistor

l
PROBARLE CAUSE i

WSet the output voltage Lo 2 maximum and

Checlk fuse F1, and replace i necessaty.

Determine if tube will warm-up! if not replace,

Checi and replace if necessary.

Gecalibrate per paragraph 4-14.

Check and replace if necessary.

decrease one switch position at a time until
the error disappears. The defective resistor
wiil be found at the last switch position in
which the error was noted.

1
|
|
1
|
1
i

Output erratic over entire
range

Defective V202
Defective output voltage
switch, or dirty switch
printed circuit board.

Defective R104 or R106

! Test and replace if necessary.

Replace switch, cleap printed circult board.

Qutput rises to over 10KV
and follows line voltage
variations

Q214

switch

Defective V202, or @208 thru

Open sampling resistor or

|
E Check and replace il necessary.
!

Test and replace if necessary.

Test R10T thru R140, and 33 thru 86, and
replace if necessary.

Poor load regulation

Defective Q208 thru Q214

Check and replace if necessary.

Output voltage suddenly
rigses above preset value

Internal arcing in V202

Check and replace if necessary.

Noise in output Dirty high-voltage switches, Clean per paragraph 4-4.
capacitors, or printed circuit :
boards.

Defective V201, @213, or
Q214

Excessive drift Check by replacement,

| If auxiliary supply ripple exceeds approxi-
mately 5 mv, replace defective component.

Excessive rippié in +125V
auxiliary supply

Excessive ripple

Defective €219, €5, @213,
or @214

Check and replace if necessary.

TR NI N

PEALRSESTSS

Loss of control

Open R243 .

Check and replace if necessary.

4-2-

Figure 4-1. TROUBLESHOOTING
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EQUIPMENT

SPECIFICATIONS REQUIRED

Variable transiormer

3owmpere capacity, H0 volts to 130 volis wutpul.

RMS Vollmeter, Fluke Model $10A, or
equivalent

RMS measuremend of non-sinuseidal waves,

DC Differential Voltmeter,
881A, or equivalent

Filuke Model

Voltage Divider., Fluke Model 8CE-10,
or equivalent

Voltmeter/Voltare Divider must be capable of measuring
0 to 10, 000 vde with a minimum accuracy of 0.05% + 50

microvolfs.
for use with the 80E.

Voltmeter must have a 1 millivoit null detector

Oscilloscope, Tektronix Model 541, with
Type L plug-in unit, or equivalent

Mimimum sensitivity of
10 MHz bandwidth.

5 mv/cem,

Blocking capacitor

0. 05 microfarads, 10,000 vde rating.

Load resistors

5OK +5%, 5W
1K £5%, 2W

Insulated screwdriver

Must have sold insulated shaft capable of withstanding
10, 000 vde.

Figure 4-2, EQUIPMENT REQUIRED FOR TROUBLESHOOTING AND CALIBRATION

while observing the §10A. Ripple indicated by the 310A
and by the oscilloscope should be less than 1 millivolt
rms, and 5 millivolts peak-to-peak, respectiveiy. The
voltage change indicated by the 881A should be less than
5 millivolts,

g. Decrease the transformer output frem 115 vac to
103 vac, while chserving the 9104, Ripple indicated by
the 910A and by the oscilloscope should be less than
! millivolt rms and 5 miilivoits peak-to-peak, re-
spectively. The volitage change indicated by the 381A
should be less than 5 millivolts from step e,

h. If desired, repeat steps e. through g. with the
POLARITY switch in the opposite polarity.

i. BSet the variable transformer to 115 vac output,
and set the HIGH VOLTAGE switch to STANDBY-RESET.

j. Disconnect the 881A and the S1CA.

k. Connect the 80E-10 Voltage Divider to the cutput
of the 410B, and connect the 881A to the output of the
voitage divider,

1. Connect the 10KV blocking capacitor in series with
the 9104 input, and connect the series combination
across the 4108 OQUTPUT connector.

. Set the HIGH VOLTAGE switch to ON.

n. Set the OUTPUT VOLTAGE controts to 10, 000
volts, and record the voltage measured by the voltmeter/
voltage divider combination,

0. Increase the variable transformer output to 127 vac,
“while observing the 910A. Ripple indicated by the 910A
and by the oscilloscope should not exceed 1 miltivolf rms
and 5 millivolts peak-to-peak, respectively, The volt-
meter/voitage divider should indicate less than 0. 100
volts change in the 410B output voltage from the value
measured in step n.

p. Decrease the transformer output from 115 vac to

103 vac, while observing the §1CA, Ripple indicated
by the 910A and by the oscilloscope should not exceed
I miilivolt rms and 5 millivoits peak-to-peak, respec-
tively. The voltmeter/voltage divider should indicate
less than . 100 volts change in the 4108 output voltage
from the value measured in step n.

g. If desired, repeat steps n. through p. with the
POLARITY switch in the opposite polarity.

4-1I. LOAD REGULATION

a. Connect the variable transformer between the 4108
and the line. Set the transformer to 103 vac output,
b. Connect the 881A across the OQOUTPUT connector,

Set the POWER switch to ON.

. Set the HIGH VOLTAGE switch to ON.

Set the OUTPUT VOLTAGE controls to 500 volts.

Record the voltage indicated by the 881A,

g. Carefully connect the 30X load resistor across
the OUTPUT connector. The load current should be
0,010 ampere,

h. The 881A should indicate less than 0. 005 voits
change from the voltage measured in step f,

oo

4-12. STABILITY

a. Connect the 80E-10 to the output of the 4108, and
connect the 881A to the output of the voltage divider.

b. Set the POWER switch to ON.

c. Set the HIGH VOLTAGE switch to ON,

d. Set the OUTPUT VOLTAGE controls to 10, 000 volts,

e. After a minimum operating time of 30 minutes,
record the voltage indicated by the voltmeter/veitage
divider,

4-3
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£ After an addilional 80 minutes of operation, the
voltage change indicated by the voltmeter/voltage divider
should be less than 0.5 volt (0. 0005 volt indicated by the
10V tap).

4-13. QUTPUT AT ZERO VOLTS

Connect the voltmeter to the OUTPUT connector.
Set the POWER switch to ON.

Set the OUTPUT VOLTAGE controls to zero.
Set the HIGH VOLTAGE switch to ON.

e. The 881A should indicate less than C. 030 volts in
both output polarities. If not, exchange Q213 and/or
Q214 with another transistor of the same type used else-
where in the instrument, so that the beta of the two
transistors is more nearly equal.

Q.0 O

4-14. CALIBRATION

4-15. The Model 410B may be calibrated as often as
necessary. However, it is recommended that the refer-
ence voltage be checked every 30 days, and the over-
current limit be checked every six months. As reference
tube V201 (83A1) ages, the reference voltage changes
slightly. It has been found that some reference tubes
are more stable than others. However, most reference
tubes will change by less than 0. 1% for every 100 hours
of operation after the first hundred hours. If the cutput
voltage is recorded before the reference current is
adjusted, a more realistic calibration period can be
determined. The equipment required for cdlibration
is given in Figure 4-2.

4-16. REFERENCE CURRENT ADJUSTMENT

a. Connect the 80E-10 Voltage Divider to the output
of the 4108, and connect the volimeter to the output of
the voltage divider,

b. Set the OUTPUT VOLTAGE controls to 9, 900 volts,
using only the first two dials.

c. Set the POLARITY switch to negative.

d. Set the POWER switch to ON,

e. Set the HIGH VOLTAGE switch to ON.

f. Set the differential voltmeter to differentially
measure 9, 900 voits, considering the voltage divider
ratio. For example, using the 80E-10 Voltage Divider,
set the differential voltmeter to measure 9.9 volts.

WARNING

Use an insulated screwdriver to adjust R104.
The case of this resistor is 85 volts above

4-4

chassis ground for negative output polarity,
and may be as much as 10,085 volts above
ground [or positive cutput polarity.

¢, After a minimum operating time of 30 minutes,
adjust R104 for a nuil on the differential voltmeter,
Within 24 volts of 9, 800 volts is sufficient (24 millivolts
with the 80E-10). This control may be adjusted through
the access hole on the right side panel near the iront.

4-17. OVERCURRENT TRIP ADJUSTMENT

a. Connect a 1K 5%, ZW resistor to the QUTPUT
connector,

b. Set the QUTPUT VYOLTAGE controls to zero.

¢. Set the POLARITY switch to negative.

d. Set the POWER switch to ON.

¢, Set the HIGH VOLTAGE switch to ON.

f. Set the 410B for maximum current trip by turning
R151 completely clockwise, This control may be ad-
justed through the access hole on the left side of the
instrument.

g, Set the OUTPUT VOLTAGE controls to that oufput
voltage which wiil deliver 12 milliamperes to the load
resistor. For example, 12 volts will deliver approxi-
mately 12 milliamperes to a 1K resistor.

NOTE

If it is desired to set the overcurrent trip
to some value other than 12 milliamperes,
then the output voltage in step g. should be
chosen Lo provide the desired trip current.

h, Slowly turn R151 counter-clockwise until the over-
current trip removes power irom the high voltage trans-
former.

4-18, METER CALIBRATION

4-19, The panel meter is adjusted at the factory, and
will not usually require attention. If adjustment is
necessary, proceed as follows:

a. Set the POWER switch to ON.

b. Set the HIGH VOLTAGE switch toc ON.

¢. Set the QUTPUT VOLTAGE controls to 10, 000 volts.

d. Adjust R150 so that meter deflection corresponds
to 10KV, This resistor may be adjusted through the
access hole on the bottom of the instrument.



SECTION V

LIST OF REPLACEABLE PARTS

5-1. INTRODWCTION

5-2. This section containg information necessary to
describe all normally replaceable parts. Separate
assembly lists are used to describe the parts on the
final assembly and various assemblies and subassem-
blies, Each list has a corresponding iliustration on
which the parts for that list are identified. Parts are
cailed out on both lists and illustrations by reference
designations from the schematic diagram. Those parts
{(mechanicai) which have no reference designation are
shown on the illustrations by Fluke stock number.,

5-3.  Each list provides the foliowing information cn
each part:

a. The REFERENCE DESIGNATION column indicates
the reference designation used on the schematic diagram.

b.  The DESCRIPTION column describes the part in
words, along with any applicable values, tolerances, etc.
Indentation is used to show assembly, subassembly, and
parts relationship. See abbreviations and symbols on
next page. .

¢, Entries in the FLUKE STOCK NUMBER column
indicate the number by which Fluke stocks the part.
This number should be used when ordering parts from
the Fluke factory or your Fluke representative,

d. Entries in the MFR, column indicate a typical
manufacture of the part by the manufacturer's code
aumber. Appendix A lists the manufacturers and their
" code numbers., '

e. Entries in the MFR. PART NO. column are part
numbers assigned by the manufacturer indicated in the
Mfg, column. _

£, The number in the TOTAL QTY column indicates
the total quantity of the part used in the instrument,
"REF" indicates that the total quantity of the part hag
been previously given. The total quantity of each part is
listed the first time the part appears. All other listings
of the same part refer back to the reference designation
of the first appearance of the part for the total quantity.

§. The number in the REC. QTV. column indicates
the recommended spares quantity necessary to support

approximately one to five instruments for a period of

two years. The basis used to select the recommended

spares quantity is that a small group of parts will be

reqguired to correct a majority of the problems that

occur. Since there is a chance that any part may fail,

a stock of at least one of every part used in addifion to

the recommended parts will be needed for complete
maintenance during one year of isolated service,

h. The USE CODE column identifies certain parts
which have been added, deleted, or modified during
production of the instrument. Each part for which a use
code has been assigned may be identified with a par-
ticular instrument serial number by consulting the Use
Code Effectivity List at the end of this section. These
chianges are normally made when improved components
become available or when the latest circuit improve-
ments are developed by our engineering department,
The serial number listed indicates the ingtruments in
which that particular part was used. The symbol "~
Is used to indicate an approximate serial number, If
a different part should be used for replacement, it is
listed by Fluke stock number in the description column,

3-4. HOW TO OBTAIN PARTS

5-5.  Standard components have been used whenever
possibie. Thus, most parts can be obtained localiy.
However, parts may be ordered directly from the manu-
facturer using the manufacturer's part number or from
Fluke using the Fluke stock number. In addition, the
most commonly replaced parts that can not be chtained
locally may be cbtained from your Fluke representative.
If a part you have ordered has been replaced by a new
or improved part, Fluke will normally send you this
part along with an explanation,

5-6.  When ordering parts from Fluke always include:

a. Reference designation, description, and Fluke
stock number.

b.  Instrument model and serial number,

¢, Most structural parts are not listed. In this case,
give complete description, function, and locatios of part,

5-1
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5-2

ABEBR EVIATIONS

ac

Al
assy
cap

car {im
cer
cemp
conn
cps

db

de

dpdt
dpst
elect
fxd

Ge
gmv
Hz

K

ke or K¢
kHz or Kiz
kv

kva

ma
Mce or MC
MHz
meg or M
met {lm
mfg
mv
mw
na
pf
piv
pistc
PP
ppm
rect
res
rms
sb
Si
B/N
SW
spdt
epst
Ta
tc
tstr
ua
ui
uv
va
vac
VAT
vde

wyde
WW

qlternating current
alumimon

assembly

capacitor

carbon film

ceramic

composition

copnector

cycles per second

decibel

direct current

doubte pole double throw
double pole single throw
electrolytic

fixed

germantum

guaranteed minimum value
weriz icycles per second)
kilohm

kilocycle

kitohertz (kilocycles per/sec)

kilovolt
kilovoli-ampere
miiliampere
megacycle

megahertz (megacycles per/sec)

megohm

metal film
manufacturer

miilivolt

milliwatt

nanoampere

picofarad

peak inverse voliage
plastic

peak-to-peak

parts per millon
rectifier

resistor
root-mean-sgquare
siow-blow

silicon

serial number

switch

single pele doubte throw
single pole single throw
tantalum

temperature coefficient
transistor

microampere
microfarad

microvelt

volt ampere

alternating current volts
variable

direct current volts
walt

direct curreat working volts
wirewound

5-8.

5-9.

PREFIX SYMBOLS

fera
giga
mega
kilo
hecto
deka
deci
centl
miili
micro
nano
pico
femto
anto

m oz O
i}
o
=

W""’Uﬂﬁaﬁﬁ-%’ﬁ'

QUANTITY SYM BOLS

a or amp
f

h

hr

Q

sec
vorV
worWw

SPECIAL NOTES

~ (00

Use 0000-000000

ampere
farad
henry
hour
ohm
second
voit
watt

AND SYMBOLS

Approximate serial
number

}?'art number indicated
shouid be used if re-
placement is required.



410B

D%g%:}. DESCRIPTION SToeH No.| MFR. PAhIgI;'ro. Z}gif g'%gi Chggsz
Final Assembly {see Figure 5-1) 410B 80536
Front Pane] Assembly 3158-175729 |89536 3158-175729 1
(see Figure 5-2) (410B~406)
Switch PCB Assembly 1702-175679 (89536 | 1702-175679 1
(see Figure 5-3) (410B-401)
Amplifier PCB Assembly 1702-175687 {89536 | 1702-175687 1
(see Figure 5-4) (410B-402)
Time Delay PCB Assembly 1702-175605 89536 1702175695 1
(see Figure 5-5) (410B-403}
Rectifier PCB Assembly 1702-175703 (89536 [1702-175703 1
(see Figure 5-6) (410B-404)
C1,C2 Cap, cer, 0.01 uf ~-20/+80%, 500V 1501-105668 (56289 | 29C9B5 2
{not illustrated)
C3,C4 Cap, oil, .25/, 25 uf +20%, 7.5KV 1505-163766 {99120 | LK~-75-504C 1
C5 Cap, oil, 0,25 uf +20%, 10KV 1505-163758 (99120 | LK-100-254N | 1
C219 Cap, oil, 0,05 uf £10%, 10KV 1505-161158 {01884 | SMLES03-10M 1
J2 Connector, H. V. 2104-100172 (02660 I\EI:SSlf}zA-LB-lﬁs 2
K301 Relay, time delay 115V, 30 sec. 4502-105288 ['70563 | 115N030T 1 1
P1 Line cord set, 3 wire 6005-102822 170903 | PYC-PH-T0 1
Rl Hes, comp, 4700 :10%, IW 4704-109710 101121 ;1 GB4T11 1
33A Switch section, rot., 11 positions, 1 pole |5107-176145171590 | PS-284 1
338 Switch rotor assembly 5108-175612/89536 | 5108-175612 1
Es’: | Switch, rotary 5110-175711189536  5110-175711 1
58,589, Switch, interlock 5104-115196 [01963 | E13-00A 3
1510 {59 and S10 not iilustrated)
,Tl Transformer, aux. 5600-176032 89536 | 5600-176032 1
%TZ Transformer, H, V. 5600-176024 89536 { 56001765024 1
€V202 Electron tube, type 4-65A 5701-192351 {89536 | 5701-19235) i 1
: Meter cover 3155-169813 (97945 | 1704-462-Y 1
; Feet, rubber (not illustrated) 2819-103309 83478 | 9102-W 4
.‘ Knob assembly, pol. sw. 2405-175620 189538 | 2405-175620 i
I Switch detent, 10 position, short 5108-155945 76854 | 239914-H 3
Switch detent, 10 position, long 5108-167833 |76854 ] 2463085-H 1

Rev. 1
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410B

REF . , FLUKE i MFR. TOT.| REC.| USE
DESIG. DESCRIPTION sToCK NO. | MFR.L pART NO. | QTY.} QTY|CODE
| 1 J
Mating connector, H. V. 1 2104- 100156 {02660 MESI108A-16-18 l
\ Knob, 1-1/27 \2495-170035!895:«5 2405-170035 | 5
: Cable ciamp tzﬁsezxumom'\ozsao AN3057 .0 1
\ Cap, H.V. connector | 3155172122 189536 | 3155-172122 2
! !
170032
175679 175620 125729 (5 Place,
169813
. K301
175695

Figure 5-1. FINAL ASSEMBLY (Sheet 1 of 2}
5-4 Rev.
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Figure 5-1. FINAL ASSEMBLY (Sheet 2 of 2)
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410B

REF . FLUKE . MFR. TOT.| REC.| USE
DESIG. DESCRIPTION STOUK NO. | MFR.L parT NO. | QTY.| QTY.|[CODE
Front Panel Assembly 7158-175729 89536 | 3158-175729 REF
(410D -406)
DSI Lamp, red lens 3903-100206 |91802 | 1040A1 2
DS2 Lamyp, white lens 3903-100214 191802 | 1040A4 _ i
DS3 Lamp, red lens 3603-100206 [91802 | 1040A1 REF
¥i Fuse, 3A, sb {not illustrated) 5101-106280 103614 | Type MDA 1 3
Ji Connector, H. V., 2104-100172 [02660 | MS3102A-18- REF
168-C
Mi Meter, 50¢, 500-0-500 ua +2% 2901-166231 |89536 | 2501-166231 1
Si Ywitch, toggle, DPST, 84, 250V 5106-114835 104009 1 81024-GB 1
82 Switch, toggle, DPDT, 13A, 115V 5106-157883 73559 | 2GL50-63 1
Fuseholder 2102-100107 ;03614 HKP 1
Handle, 6-T/16" 2404-101584 |05704 | 805 2
Cap, H.V. connector 3155-172122 1895361 3155-172122 REF
101584 M
|8
A w
T ke
»adls
s EL RN
[ D103
“gat 2
o
L e
*HALE - ey HiGH (BEIAGE -
Gk : At on -
s S i T NAT R
(f‘Ev} @ L) gﬁ m'-)ﬂi:
100107 St DS D52 S2 DS3 3
172122
Figure 5-2, FRONT PANEL ASSEMBLY
5.8 Rev. 1



4108

REF FLUKE MFR. TOT.| REC.| USE

DESIG. DESCRIPTION sToCcK NO. | MFR. - paprNO. | QTY. @TY|cODE
Switch PCB Assembly 1702175670 (89536 | 17062-175679 | REF
(410B-401)

c102 Cap, elect, 10 uf -10/+75%, 150V 1502-106351 |56289 | 30D106G150DF4 1 1

R104 Res, var, WW, 1K £20%, 1-1/4W 4702-113266 |71450 | Type 110 1

R105 Res, WW, 1.02K 0. 1%, 1/2W 4707-145128 [89536 | 4707-145128 1 A
R108 Res, WW, 40K +0.02%, 1/2w 4707 -146530 [BB536 | 4707-146530 1 1 A
R106 Res, WW, 41.6K +0.05%, 1 1/2W 4707-199778 {89536 | 4707-199778 1 1 B
R107

thru Res, WW, 250K :0.05%, 2W 4707-156448 |89536 | 4707-156448 18] 2

R124

R125

thru Res, WW, 100K 0. 1%, 1W 4707-142349 189536 | 4707-14234% 4

R128

R129 Res, WW, 50K 0. 1%, 1w 4707-156455 88536 | 4707-156455 1

R130

thru Res, WW, 10K =0.1%, 1w 4707-131664 [88536 | 4707-131664 1 -
R133 v
R134 Res, WW, 5K 0. 1%, 1/2W 4707-149708 |89536 | 4707-149708 1

R135

thru Res, met flm, 1K £1%, 1/2W 4705-151324 {75042 | Type CEC-TO | 6

R138
{|R139 Res, met flm, 4990 +1%, 1/2W 4705-151514 [75042 | Type CEC-TO | 1

R140 Res, var, WW, 600§ +10%, 2W 4702-155523 [71450 | Type 252 1

R141 Res, comp, 4.70 +5%, IW 4704-109785 01121 | GB4TGS 3

R142
thru Res, met flm, 2.67TM £1%, 2W 4705-169391 {14298 | CM-2 7
'R148

R149 ‘Res, met flm, 3090 +1%, 1/2W 4705-172130 {75042 | Type CEC-TO | 1

R150,
R151 Res, var, WW, 3K +20%, 1-1/4W 4702-149781 |71450 | Type 110 2

R152 Res, comp, 820 £5% 1/2W 4704-108746 [01121 | EB8205 1
‘R153 Res, comp, 4,7% 5%, 1W 4704-109785 01121 | GB47G5 REF
54,85,
56 Switch section, rot, 1 pole, 10 positions| 5108-155378 | 76854 239956-FC 3
Reav, 1
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410R

REF FLUKE MFR. TOT.| REC.| USE

DESIG. | DESCRIPTION sTock NO. | MFR-I papT NO. | Q1Y) OrYlcops
Amplifier PCB Assembly 1702-175687 |89536 | 1702-175687 | REF
(410B-402)

Cc201 Cap, fxd, cer, 0,0033 uf +20%, 1KV 1501-106674 156289 [ 5GA-D33 1
202,
C203 Cap, fxd, elec, 40 uf -10/+100%, 500V | 1502-106765 (56289 | Type 66D 2 1
€204 Cap, fxd, elec, 200 uf -10/+75%, 12V | 1502-150284 |56289 | 30D207GO12DF4 1 1
C205,
C206 Cap, fxd, cer, 0.1 uf -20/+80%, 500V | 1501-105884 |56289 | 41C92 5
ca0t Cap, fxd, cer, 0. 0047 of =10%, 500V 1501-108724 [71580 | CF-472 _ 1 " E
Cc207 Cap, fxd, cer, 0.005 uf £20%, 1KV 1501-105650 {56289 | C023B102H502M 1 F
1C208, Cap, fxd, cer, 0.1 uf -20/+80%, 500V | 1501-105684 56280 | 41C02 REF
208
Cc210 Cap, fxd, cer, 0.05 uf -20/+80%, 500V | 1501-105676 |66289 | 33C58 1
c211 Cap, Ixd, elect, 40 uf -10/+75%, 250V | 1502-161273 156289 | 34D406G250G1.4 1 1
Cc212 Cap, fxd, cer, 0.01 uf -20/+80%, 500V | 1501-105668 |56289 | 29C9B5 1
C215 Cap, {xd, cer, 180 pf +10%, 500V 1501-105890 {71590 | BB60181KS3N | 1
C216 Cap, fxd, cer, 0.0027 uf GMV, 500V 1501-106211 72982 | ED-, 0027 1
c217 Cap, fxd, cer, 0.1 uf -20/+80%, 500V | 1501-105684 156289 | 41C92 REF
218 Cap, fxd, cer, 0.0l uf GMV, 1.6KV 1501-106930|71590 | DD16-103 1
CR201
thru Diode, silicon, 600 PIV, 1A 4802-112383 (05277 ] IN4822 10 2
CR204
CR205 Diode, Si, zener, 75V, 0.005A 4803-168006 581483 | IN3041A 1 1
CR206,
CR207 Diode, Si, zener, 10V, type IN961A 4803-113324 {07910 | INS61A 2 1
CR208 Dicde, Si, zener, 110V, 0.005A 4803-188104 |B1483 | IN3045A 1 1
CR209 Diode, silicon, 600 PIV, 1A 4802-112383 105277 1N4822 REF E
CR219,
CR211 Diode, silicon, 100 PIV, 1A 4802-116111] 05277| iN4822 4 1
CR213,
CR214 Diode, silicon, 100 PIV, 1A 4802-116111| 05277 IN4822 REF
CR215 Diode, Si, 200 PIV, 12A 4802-188854 | 047131 MR1112 1 1-
CR216, Diode, silicon, 600 PIV, 1A 4802-112383 {05277 IN4822 REF F
CR217
DS201
thru Lamp, neon, Type NE2E 3502-100347|71744 | NE2E 4 2
DS204
Q201,
Q202 Transistor, NPN, 8i, Type 2N3053 4805-150359{95303 | 2N3053 2 1
Rev. 1 ' 5.9



410B

REF STCCK MFR TOTIREC} U
DESCRIPTION MFR C USE
DESIG NO PART NO {QTYJQTY|CODE
3203, Transistor, NPN, 53 4R05-203489 107910 CpQL06ss 3 2
Q204
205, Transistor, NPN., i 4805203489 [07910 | CDQI0G656  |REF C
Q206
Qz0s5, Transistor, NPN, 51 4819-168716 [07263 | §19254 2 D
Q206
208,
G209, Transistor, PNP, Si 4805-190389 104713 SM4144 3 1 C
Q210
Q208,
209, Transistor, PNP, 5i 4805-159491 104713 [ 557504 3 D
Q210
Q2it, Transistor, NPN, 8i 4805-203489 107910 | CDQL0656 REF
Q212
Q213, Transistor, NPN, Si 4805-203489 |07910 CDQ10656 |REF C
Q214
Q213, Transistor, NPN, 8i 4805-235812 {89336 4805-235812} 2 2
Q214 ‘
R201 Res, comp, 108 110%, 12w 4704-108092 (01121 | EB1OG! H
R202, Res, WW, 30K £5%, 1O0W 4706-155432 106136 | 10F-30000 2
R203 .
1204 Res, comp, 7580 #5%, 1/2W 4704-108753 jo112t | EB7505 ]
R203 Res, comp, 150K £10%, 1W 4704-109801 {01121 § GB1541 b
R206 Res, comp, 2.7K £10%, 2W 4704-11014% (01121 | HB2721 1 C
R206 Res, comp, 2.2K £10%, 2W 4704-109967 (01128 | HB2221 1 D
R207, Res, comp, 6.2K 3%, 1/2W 4704-1086721 (01121 | EB6225 2
R208
R209 Res, met fim, 20K £ 1%, 1/2W 4705-162438 [73042 | Type CEC-TOl |
{not iliustrated)
R210 Res, met {lm, 100K +1%, 1/2W 4705-151316 |75042 | Type CEC-TO} 1
(not illustrated)
R211 Res, comp, 47K £10%, 12w 4704-108480 01121 | EB4731 2
R212 Res, comp, 2.7K £5%, 1/2W 4704-108837 {01121 § EB272] 1
R213 Res, met fim, 40.2K £1%, 1/2W 4705-161059 175042 ] Type CEC-TO] 1
(not illustrated)
R214 Res, met flm, 80.6K +1%, 12W 4705-150680175042 1 Type CEC-TOy 1
R21S Res, comp, 180K £10%, W 4704-108431 101121} EB184! {
R216 Res, comp, 82K £10%, 1/2W 4704-108498 |01121 | EB8231 2
R217 Res, comp, 39K 4 10%, 12w 4704-108555 011217 EB393! 1
{not illustrated)
R218 Res, comp, 33081 £10%, P/2W 4704-108589 {01121 | EB3311 i
R219 Res, WW, 14K £5%, +4500 PPM/°C 4707-172072 189536 47071720725 1 A
R219 Factory selected part ﬁ)" B
5-10
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REF STOCK MFR TOT(REC] USE
DESCRIPTION MFR
DESIG NO PART NO {QTYQTYICODE
R220 Res, WW, 5K £0.1%, 1/2W 4707-149708 |89536 | 4707-149708 {REF A
R22 Res, WW, 4K +0.03%, 1/2W 4707-131672 189536 | 4707-1316721 1 A
R22 Factory selected part B
R222 Res, comp, (0K £10%, |W 4704-109389 101121 1 GBG3: 1
R223, Res, comp, 4782 +10%, 1 /2w 4704-108688 161121 | EB4701 2
R224
R226 Res, comp, 68K £ 10%, 2W 4704-110114 101121 | HB6831 i
R227 Res, comp, 1K £10%, 1/2W 4704-108563 01121 | EB1021] 1
R228, Res, comp, 82K +10%, 1/2W 4704-108498 [01121 | EB823} REF
R229
R230 Res,.comp, 27082 £5%, 1 /2W 4704-159616 101121 1 EB271S i
‘R231 Res, comp, 6802 £10%, 1/2W 4704-108712 {01121 | EB6SI1 1
R232 Res, comp, 47K £10%, 1/2W 4704-108480 101121 { EB4731 REF
R233 Res, comp, 4.7K £10%, 1/2W 4704-108381 101121 | EB4721 2
R234 Res, comp, 100K £10%, 1/2W 4704-108126 01121 | EBi104] 1
R235 Res, comp, 4.7K £10%, 1/2W 4704-108381 01121 | EB472] REF
R236 Res, met flm, 1K £1%, 1/2W 4705151324 175042 | Type CEC-TO|REF
R237, Res, comp, 270K £10%, 1/2W 4704-108258 01121 | EB2741 2
R238
R239 Res, comp, 1.2M £10%, 1/2W 4704-108407 01121 | EB125] I
R240 Res, comp, 2,78 £10%, 1W 4704-109850 P1121 | GB27G] 1
{not illustrated)
R241 Res, comp, 4,70 £5%, 1W 4704-109785 112} EB47G5‘ REF
R2472 Res, comp, 2.2K +10%, 1/2W 4704-108605 01121 | EB2221] 1
R243 Res, met flm, 1K +1%, 1/2W 4705-151324 {75042 | Type CEC-TO| 1
(not illustrated) '
V201 Electron Tube, volt. ref, Type 83A1 S701-170076 [89536 | 5701-170076 | & A
V201 Factory selected B
b R221, R212, and V201 constitute a factory selected and matched set. For replacement,
order part number 239707,

Rewv, 1
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4108

"REF ) FLUKE MFR, TOT.| REC.| USE
DESIG. DESCRIPTION sTOCK vo. | MFR paprno. | ory)| QTY. CODE
Time Delay PCB Assembly 1702- 175685 189536 | 1702-175695 | REF

(4108B-403)
CR301
thru Diode, silicon, 600 PIV, 1A 4802-112383 | 05277| IN4822 REF
CR204
K302 Relay, armature, DPDT, 230 VAC, 5A | 4504-148940 73549 | A410-060713-00 1
K303 Reed switch 4501-169698 | 89536 | 4501-169698 1
R301 Res, WW, 1K +5%, 10W 4706-157933 06136 | 10F - 1000 1
CR304

CR302 CRIO! CR303

K302

R30}

Figure 5-5. TIME DELAY CIRCUIT BOARD ASSEMBLY




5-11. USE CODE EFFECTIVITY

The following list of use codes is intended to allow the
customer to determine the effectivity of all replaceable
parts. All parts with ne code are used on all instru-
ments with serial numbers above 123. New codes will
be added as necessary on forthcoming instruments.

USE
CODE . EFFECTIVITY
No
Code Model 4108 serial number 123 and on.
A Modet 4 10B serial number 123 thru 812,
B Model 410B serial number 813 and on.
C Model 410B serial number 123 thm 1072,
D Model 41 0B serial number 1073 and on.
E Model 4]10B serial number 123 thru approxi-
mately 1331.
F Model 410B serial number approximately

1332 and on.

4108
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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 §.
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List of Abbreviations and Symbols

A or amp
ac

af

a/d

assy
AWG

bed
°C
cap
CeW
cer
cermet
cki
cm
4]
comp
cont
crt
cw
d/a
dac
dB
de
dmm
dvm
elect
ext

-
FET

freq
FSN
gd
GHz
gmv

gnd

hd

ampere

allernating current
audio frequency
analog-to-digital
assembly

american wire gacge
beil

minary coded decimal
Celstus

capacitor
counterclockwise
ceramic

ceramic to metai{seal)
circuit

centimeter

common mode rejection ratio
composition
continue

cathode-ray tube
ciockwise
digital-to-anaiog
digitai-to-anaiog converter
decibel

direct current

digital multimeter
digital veitmater
slectrolytic

external

farad

Fahrenheit
Figid-effect transistor
ttip-flop

frequency

federal stock number
gram

giga (10%

guard

germanium
gigahertz
guaranteed minimum value
ground

henry

neavy duty

kHz
kQ)
kv

LED
is8
LSD

mA
max
mi
MHz
min
mm
ms
MsB
MSD
MTBF
MTTR
my
mv
M

"

na
NC
{-) or neg
NO
ns
opni ampl
4
para
pch
pF

pn

fugh frequency

hertz

mtegrated circuit
irtermediate frequency
incries)

internal

nput/ovtpat

kilo (10%)

wilohenz

kilghmi(s)

kitovalt(s)

low frequency
light-emitting diode
least significant bt
teast sigmificant dig:t
mega {10%)

mith {107%)
milliampere(s)
maximum

metal fitm

meganerz

minjmum

mitlimeter
miilisecond

maos! significant bit
mast significant digit
mean ime between failures
mean time o repair
milEévoEt(s}‘
rmultivibrator
megonm(s}

nano {10°%}

not applicable
narmally closed
negative

normally open
nanosecond
operational amplitier
pico (10+%)
paragraph

printed circuit board
picofarad

part number

{1) or pos

pot
pp
ppm
PROM

psi
RAM

i

rms
ROM

s oF sec
scope
SH

Si
semo

uory
uhd

us of us
uut

v

v

var

veo

vhf

wif

ww
xtmr
xsty
xtal
xtio

posttve

polentiometer
peak-1g-peak

parts per mithon
programmablie read-only
memaory

pound-farce per square inch
random-access memory
radio frequency

root mean sguare
read-only memaory

second {time)
oscillescope

shieid

silicon

serial number

shift register

tantatum

terminal board
temperature coefficient or
temperature compensating
temperatutre compensated
crystal osclilator '

test poknt

micro {10°%)

uitra high frequency
microsecondis) (10-%
unit under test

volt

voltage

variable

voitage controlled osciflator
very high frequency

very tow frequency
watt({s}

wire wound

iransformer

transistor

crystal

‘crystal osciliator

ohm(s)
micro (10°%
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Federal Supply Codes for Manufacturers

Dogls

Westermann Wilhelm Augusta-Anlage

Mannheim-Nackarau Gemany

(6199
Marcon Eicctronics Corp
Keamy, New Jemsey

00213
Nytronics Comp. Group Inc.
Darrlingon, South Carolina

00327
Welwyn Intemational Inc.
Westlake, Ohio

00656
Aerovox Corp.
New Bedford, Massachuseris

00686
Fim Capacitors Inc.
Pasgaic, New Jersey

00779
AMP, Inc.
Harnsburg, Pennsylvania

0112t
Allen Bradley Co.
Milwaukee, Wisconsin

‘01281
TRW Electronics & Defense Sector
Lawndale, California

01295

Texas Instruments Inc,
Semniconductor Group
Dallas,Texas

01537

Motorala Communications &
Electronics Inc.

Franklins Park, Hlinois

01686

RCL Electronics/Shalleross Ine.
Electro Components Div.
Manchester, New Hampshire

01884
Sprague Electric Co.
{Now 56289)

01961

Varian Associates Ine.
Pulse Engineering Div,
Convoy, Conneeticut

62111
Spectrol Electronics Corp.
City of Indusiry, California

02114

Amperex Electronic Corp.
Ferrox Cube Div.
Saugerties, New York

02131

Genenal Instrument Corp.Government

Systems Div,
Westwood, Massachusests

02355
Sonsr Radio Corp.
Hollywood, Florida

2533

Leigh Instruments Lid.
Frequency Contral Div,
Dony Mills, Ontario, Canada

02606

Fenwal Labs

Division of Travenal Labs
Morwon Grove, linois

66

Bunker Ramo-Eltra Corp.
Amphenol NA Div.
Broadview, Iilinois

02735
RCA-Sclid State Div.
Somerville, New Jersey

62759
Arco Electronics Inc.
Chatsworth, California

03508

Genersl Electric Co.
Semiconductor Products& Batteries
Aubum, New York

03797

Genisco Technology Corp,
Eltronics Div.

Rancho Dominguer, Calif.

03877

Gilbent Engineering Co.Inc
Incon Sub of Transitron
Electronic Corp.

Glendaie, Arizona

03888

KDI Electronics Inc.
Pyrofiim Div.
Whippany, New Jersey

03911

Clairex Corp.

Clairex Electronics Div,
Moun: Vemon, New York

03980
Muishesd Inc.
Mountainside, New Jersey

04009

Coeper Industries, Inc,
Arrow Hart Div.
Hartford, Connecticut

4217

Essex International Ine.
Wire & Cable Div.
Angheim, California

04221

Midland-Ross Corp.
Midtex Ty,

N. Mankato, Minnesots

04222

AVX Corp.

AVX Ceramics Div.
Myrle Besch, S. Carolina

04423
Telonic Berkiey Inc.
Laguna Beach, California

04713

Motorola Inc.,
Semiconductor Group
Phoenix, Arizona

05236
Jonathan Mfg, Co.
Fullerton, Califormis

05245
Corcomn Ing.
Libertyville, [linois

05276

ITT Pomons
Electronics Div,
Pormona, California

05277

Westinghouse Flec. Corp.
Semiconductor Div.
Youngwood, Petnsylvania

05397

Union Carbide Corp.
Materals Systems Div.
Cleveiand. Ohio

03571
Sprague Electric Co.
(Now 56289)

05574

Viking Connectors Inc
Sub of Criton Corp,
Chatswarth, Calif,

05820
EG & G Wakefield Engineering
Wakeficld, Massachusetts

05972
Loctite Corp.
Newingion, Connecticut

06001

General Electric Co,

Electric Capacitor Product Section
Columbis, S. Carolina

06141

Fairchild Weston Systems Inc.
Data Systems Div,

Saresote, Florida

06192
E.a Deau Mfg. Co,
Glendsle, Californiz

(6229
Electrovert Ine.
Elmsford, New York

06343
Pandui Corp.
Tinley Park, Blinois

06473

Bunker Ramo Cormp.
Amphenol NA Div.
SAMS Cperation
Chatsworth, Californiz

06555
Besde Electricat Instrument
Penacook, New Hampshire

06665

Precision Monolithics
Sub of Bourns Inc.
Santa Clara, California

06666
General Devices Co. Inc.
Indianapolis, Indiana

06739
Electron Corp.
Littleton, Colorado

06743

Gould Inc.
Foil Dhv.
Bastlake, Ohie

26751
Components Inc.
Setnoor v,
Phoenix, Arizona

06776
Robinsen Nugent Inc.
New Albany, Indiana

06915
Richee Plastic Co,
Chicago, Dlinais

06961

Vemitron Corp.
Piezo Electric Div.
Bedford, Ohio

06980

Varian Associates Inc,
Eimac Dhiv.

San Cirlos, Califomia

07047
Ross Milten Co., The
Southampton, Penna.

07138

Westinghouse Electric Corp,
Industrizl & Governmen
Tube Div. :
Homedheads, New York

07233
Benchmark Technology Inc.
City of Industry, Calif.

07239
Biddle Instraments
Biue Bell, Penina,

07256

Sificon Transistor Corp,
Sub of BHF Inc,
Cheimsford, Masgachusetts

07261
Avne: Carp,
Culver City, Californiz

G1263

Fuirchild Camers & Instrument
Semiconductor Div.

Mountain View, Califomia

07344
Bircher Co. Inc., The

Rochester, New York
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Federal Supply Codes for Manufacturers {cont)

07857
Campion Co. Ine.
Philadelphia, Penna.

67597

Bumdy Corp.
Tape/Cable Div.
Rochesier, New York

07716

TRW Ine. (Can use 11502)
IRC Fixed Resistors/
Burlington

Burlington, lowa

1792
[crma Engineering Corp.
Noshampton, Massachusetts

07810
Bock Comp.
Madison, Wisconsin

07933

Raytheon Co.
Seniconductor Div,
Mountain View, Calif,

08233
Industro Transistor Corp.
Long Island City, New York

08261

Spestra-Strip

An Eltrz Co,

Garden Grove, Calif.

0RS30
Reliance Mica Corp.
Brooklyn, New York

08718

ITT Cannon Electnic
Phoenix Div.
Phoenix, Arizonz

(8806

General Electric Co.
Minature Lamp Products
Cleveland, Ohio

(8363
Nylomets
Fallsington, Penna.

03988
Skottie Flectronics Inc.
Archbald, Pennsylvania

09021

Airen Ine

Airco Electronics
Bradferd, Penna.

09023
Cormell-Dubtier Electronics
Fuquay-Varina, N. Carolinz

09214

General Electzric Co.

S emiconductor Products Dept.
Aunburm, New Yok

09353
C and K Components Ine.
Newton, Massachusetts

05423
Scienwific Components Inc.
Santa Barbara, Califomis

09579
CTS of Canada, 1ad
Streetsville, Ontario

09922
Burndy Corp.
Norwalk, Connecticat

09969
Dale Electronics Inc.
Y ankton, South Dakota

05975

Burroughs Corp.
Electronics Componenis
Detroit, Michigan

10059
Barker Engineering Corp.
Kenitworth, New Jersey

10389

1linois Toot Works Inc.
Licon Div,

Chicago, [llinois

10582
CTS of Asheville
Skyland, N. Carolina

11236

CTS Corp.
Beme Div.
Beme, Indianz

11237

CT'S Corp of California
Paso Robles Div.

Paso Robles, California

11295
ECM Motor Co.
Schzumburg, 1lincis

11358

Columbia Broadcasting Systemn
CBS Electronic Div.
Newburypart, Massachusexs

11403

Vacuum Can Co.Best Coffee Maker Div.

Chicsgo, llinois

11502

TRW Inc.

TRW Rezistive Products Div,
Boone, North Caroling

11503
Keystone Ceolumbia Inc.
Freemont, Indiang

11532

Teledyne Releys Teledyne
Industries Inc.
Hawthorne, California

11711

General Instrument Corp.
Recufier v,

Hicksville, New York

11726

Cuaiidyne Corp.
Sania Clara, Califomnia

12014
Chicago Rivet & Machine Co.
Naperville, lilinois

12040
National Semiconductor Corp.
Danbury, Connecticut

12060
Podes Inc.
Northridge, California

12136
PLIC Industries inc.

Formerly Philadeiphiz Handle Co.

Camden, New Jersey

12300

AMF Canada Lid.
Potier-Brumfield
Guelph, Ontario, Canada

12323
Practical Automation inc.
Sheiton, Connecticut

1237
Freeway Com.
Cleveland, Ohio

12443

Budd Co.,The

Plastics Products Div.
Phoenixville, Peansylvania

12581

Hitachi Metals Inernationial Lid.
Hitacki Magna-Lock Div.

Big Rapids, Missourl

12615
S Terminals Inc.
Cincinnati, Ohio

12617
Hamlin Inc.
Lake Mills, Wisconsin

12697
Clarosiat Mig. Co. Ine.
Daover, New Hampshire

12749
Tames Electronic Inc.
Chicage, [llinots

12856
MicroMetals Inc.
Anaheim, California

12881
Metex Corp.
Fdison, New Jersey

12895
Ceveland Electtc Motor Co.
Cleveland, Ohio

12954

Microsemi Corp.
Components Group
Scousdale, Arizons

12969
{Unitrode Comp.
Lexingion, Massachusetts

13050
Potter Co.
Wesson, Mississippl

13103
Thermalloy Co., Inc.
[allas, Texas

13327
Solitron Devices Inc.
Tappan, New York

13511

Bunker-Ramo Corp.
Amphenol Cadre Div.
Los Gatos, California

13606
Sprague Electric Co.
(Use 56289)

1368%
§P$ Technologies Inc.
Hatfield, Pennsylvania

13919
Burr-Brown Rescarch Corp,
Tucsen, Arizond

14099
Semtech Conp.
Newbury Park, Celiforniz

14140

McGray-Edison Co.
Commenrcitl Development Div.
Manchester, New Hampshire

14193
Cal-R-Inc.
Santa Monica, California

14298

Amersican Components Ine.
an Insileo Co. RPC [iv.
Conshohocken, Permsylvania

14298

ACIC inc.

Sub of Insileo Corp.
Research Triengle Park, NC

14329
Wells Flectronics Inc.
South Bend, Indiana

14482
W atkins-Johnson Co.
Palo Alto, Califormia

14552
Microsemi Corp.
Sants Ana, Califomis

14655

Comell-Dubliezr Elecironies
Div. of Federal Pacific
Electric Co. Govt Cont Dept.
Newark, New Jersey
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Federal Supply Codes for Manufacturers {cont)

14704

Crydom Controls
(Division of Ist Rectifier)
B Segundo, Catifamia

14752
Electro Cube Inc.
San Gabriel, Califomia

14934

General Instrument Corp.
THserete Semi Condnetor Div.
Hicksvilie, New York

14549
Trompeter Electronics
Chatsworth, California

15412
Amtron
Midlothian, Iilinois

15542

Scientific Components Corp.
Mini-Circuiss Laboratory Div.
Brooklyn, New York

15634
Elec-Trol Tne.
Saugus, Califomia

15782

Bausch & Lomb Tnc.
CGraphics & Control Div.
Austin, Texas

15801

Fenwa! Eletronics Inc.

Div. of Kidde Tne.
Framingham, Massachusetts

15818

Teledyne Inc. Co.

Teledyne Semiconductor Div.
Mountain View, Califomia

15849
Useco Inc.
(Now 88245)

15898

Intemations! Business
Machines Corp.

Essex Junetion, Vermont

16245
Conap Inc.
QOlean, New York

16258
Space-Lok Inc.
Burbank, California

16352
Codi Corp.
Linden, New Jersey

16469
MCL Ine.
LaGrange, Hlinois

16473

Cambridge Seientific Industries
Div. of Chemed Corp.
Cambridge, Maryland

16733
Cablewave Systems inc.
Mottt Haven, Connecticut

16742

Paramoun: Plastics
Fabricators Inc,
Downey, California

16758

Uenerai Motors Corp.
Deleo Electronics Div.
Kekomo, Indiana

17069
Circuit Structures Lab
Burbank, Califomnia

17117
Electrenic Molding Corp.
Woonsocker, Rhode Isiand

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

17545
Atantic Semiconductors Inc,
Asbury Park, New Jersey

17745
Angstrohm Precision, Inc.
Hagerstown, Maryland

17856
Siliconix Tne.
Santz Clara, Califormia

18178
E G & Gvactee Ine.
St. Louis, Missouri

18324
Signetics Corp.
Sacramento, California

18520
Sharp Electronics Corp.
Parzmus, New Jersey

18542
Wabash Inc.

Wabash Relay & Electronics Div.

Wabash, Indiana

18565
Chomerics Inc.
Wobum, Massachusetts

18652

Vishay Intertechnology Inc, -
Vishay Resistor Products Graup
Malvem, Pennsyivania

18632
Nerton-Chemnplast
Santz Monica, Califomia

18677

Scartbe Mfg. Co.
Div. of Zero Corp,
El Monte, California

18736
Voltronics Corp.
East Hanover, New Jersey

18927

GTE Products Corp,
Precision Materiai Products
Business Parts Div,
Tinwville, Pennsylvinia

19315

Bendix Corp., The
Navigaton & Control Group
Terboro, New Jersey

15451
Perine Machinery & Supply Co..
Kent, Washington

19613

Minnesota Mining & Mfg. Co.
Texwool Products Dept.
Electronic Product Div,
Irving, Texan

19647
Caddoack Electronics Inc.
Riverside, California

19701

Mepco/Centraiab Ine,

A N. American Philips Co,
Mineral Wells, Texas

20584
Enochs Mfg, Inc.
indianapolis, Indiana

8N
Cosar Corp.
Dallas, Texas

pakiy)
Electronics Applicatioas Co.
El Monte, Califomia

21604
Buckeye Stamping Co.
Celumbus, Chio

21845

Solivon Devices Inc.
Semiconductor Group
Rivera Beach, Florida

22526

DuPont, Ef DeNemours & Co. Inc.
DuPont Cormector Systems
Advanced Products Div,

New Cumberland, Pennsyivania

22187
ITT Semiconductors
Pulo Alto, California

22784
Palmer Inc.
Cleveland, Ohio

23050
Product Comp, Corp.
Mount Vemon, New York

. 23732

Tracor Applied Sciences Inc.
Rockville, Maryiand

23880
Stanford Appliad Enginesring
Santa Clara, California

3%

William J. Purdy Co.
Pamotor Div.
Burlingame, California

24347
Penn Engincering Co.
§. El Monse, Califomia

24335
Analog Devices Inc.
Norwood, Massechusens

24444

General Semiconductor
Industries, Inc,

Tempe, Arizona

24655
Genrad Inc,
Concord, Massachusetis

24759L enox-Fugle Electronics Ing,
South Plainfield, New Jasey

24796

AMF Inc.

Potter & Brumfield Div.
San Juan Capistrano, Calif,

24931
Specialty Connector Co,
Greenwood, Indiana

25088
Siemen Corp.
Isilen, New Jersey

25099
Cascade Gasket
Kent, Washingion

25403

Amperex Electronic Corp.
Semiconductor & Micro-Circait Div,
Slatersvilie, Rhode Island

25706
Daburn Electronie & Cable Corp.
Norwood, New Jersey

26629

Frequency Sources Inc.
Sources Div.

Chelmsford, Massachusens

26806
Ametican Zattier Inc,
Irvine, California

Zin4
National Semiconductor Corp,
Sants Clara, Califomia

27167

Coming Glass Works Coming
Electronics

Wilmington, North Caroling

21264
Molex Inc.
Eiale, Blinois

T1440
Industrial Serew Products
Los Angeles, California

T e
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Federal Supply Codes for Manufacturers {cont)

27745
Assaciated Spring Bemes Group Ine,
Syracuse, New York

27456
Relcom (Now 14482)

28158
Positronic Industries
Springficld, Missour

28213 )

Minnesows Mining & Mfg. Co,
Consumer Products Div,

3M Center

Saint Paul, Minnesota

28425
Serv-O-Link
Euless, Texas

28478

Delirol Corporation
Delirol Controls Div.
Milwavkee, Wisconsin

28480

Hewlett Packard Co.
Corporate HQ

Palo Alto, California

28434

Emerson Electric Co.
Gearmagier Div.
McHenry, Hlinois

28520
Heyeo Molded Products
Kenilworth, New Jersey

29083
Moensanto Co,
Santa Claru, California

29604
Suackpole Components Co.
Raleigh, North Carolina

29907
Omega Engineezing Inc,
Stamford, Connnecticut

30035
Jolo Industries Inc.
Garden Grove, California

30146

Symbex Corp,
Painesville, Ohio

30148
AB Enterprise Inc,
Ahoskie, North Carolina

30161
Aavid Engineering Inc.
Laconia, New Hampshire

30318
Itron Corp.
$an Diego, Califomia

30323
Nlineis Tool Works Ine.
Chicago, Hlinois

30800

General Instrusient Corp.
{Capacitor Div.

Hickswlle, New York

31019
Solid State Scientific Inc.
Willow Grove, Pennsylvania

3109t

Alpha Industries Inc.
Misroclectronics Div,
Hatfield, Pennsylvanis

3
Metro Supply Cornpany
Sacramento, California

31448
Army Safegnard Logistics Command
Huntsville, Alabama

31746 -
Carmson, Electric
Woodbury, Tennessee

31827
Budwig
Ramona, Califormia

31918
ITT-Schadow
Eden Prairie, Minnesots

32293
Intersil
Cuperting, Califormia

32539
Murs Corp.
Westbury, Long Island, N.Y.

32559
Bivar
Sama Ana, California

32767
Griffith Plastics Corp.
Burlingame, Califomnia

32879
Advanced Mechanical Components
Northridge, Californis

32897

Murata Erie North America Inc.
Carlisle Operations

Cardlisle, Pennsylvania

32997

Bouras Inc.

Trimpot Div.
Rivemide, California

33096
Caloredo Crustal Corp,
Loveland, Co'orado

33173
General Electde Co.
Owensboro, Kentucky

33246
Epoxy Technology Inc.
Billerics, Massachusetts

33297

NEC Electronics USA Inc.
Electronic Arrays [nc. Div.
Mountzin View, Califomia

33919
Nostek Inc,
Cranston, Rhode [sland

34333
Silicon General Inc.
Garden Grove, Califomia

34225
Advanced Miero Devices
Sunnyvale, Californiz

34359
Minnesots Mining & Mfy. Co.

Commercial Office Supply Div.

Saint Paut, Minnesots

34378

Harris Corp.

Harris Semicondr stor
Products Group
Meiboume, Florids

34649
Intel Corp.
Sante Clara, California

34802
Electromotive Inc,
Kenilworth, New Jemsey

34848
Hanwell Special Products
Placentia, Californix

35009

Renfrew Elccuie Co. Lad.
IRC Biv.

Foronto, Ontazio, Canads

36665
Mitel Corp.
Kanatz, Ontario, Canada

37942

Matlory Capacitor Corp.
Sub of Emhazt Industries
Indianapolis, Indiana

39003
Maxim Indusiries
Middleboro, Massachusetts

40402
Roderstein Electronics Ine.
Staesville, Nords Carolina

42498
National Radio
Melrose, Massachusatts

43543
Nytronics Inc. (Now 53342

44655
Ohmite Mfg. Co.
Skokie, Ninois

49671
RCA Comp.
New York, New York

49956

Raythcon Company
Executive Offices
Lexingtor, Massachusetts

50088
Thomson Components-Mostek Comp.
Carroliton, Texas

50120

Ezgle-Picher Industries Ine,
Electronics Div,

Colorade Springs, Colorsdo

50157
Midwest Components Inc.
Muskegon, Mississippi

30541
Hypertronics Corp.
Hudson, Massachusetts

5057¢
Litronix Inc,
Cupertino, California

51167
Aries Flectronics Ine,
Frenchtown, New Jersey

51372
Verbatim Corp,
Sunnyvale, California

$1406

Murata Ece, No. Amesics Ine.
(Also soe 72982}

Marietta, Georgia

51499
Amrron Corp.
Boston, Massachuserts

51605
CODRI Semiconductor Tne.
Kenilworth, New Jersey

51642
Cenre Engineszing Ine,
Sute College, Permsylvania

51791
Statek Corp.
Orange, California

51984
NEC America Inc,
Falls Church, Virgiriz

52063
Exar Integrated Systems
Sunnyvele, Califormis

SArr2
Circuit Assembly Corp.
Irvine, Califomia

52152
Minnesot Mining & Mfg.
Sairg Paul, Mirnesots

52333
API Electronics
Haugpauge Long island New York
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Federal Supply Codes for Manufacturers {cont)

32361
Communication Systems
Piscataway, New Jersey

52525

Space-Lok Ine.
Lerco Div.
Burbank, California

52531
Hitschi Magnetics
Edmaore, Missouri

§2048
Timee
Los Angeles, California

52783
Suenner-Electronics Inc.
Chattancoga. Tennessce

52768
Sprague-Goodman Electronics Inc.
Garden: City Park, New York

s

Moniterm Corp.
Amatrom Diy.

Santa Clara, California

52840
Westem Digital Corp.
Costa Mesa, California

5302t
Sangamo Weston Inc.
(See 06141}

53217
Technical Wire Products Inc,
Santa Barbar, California

53342
Opt Industries Inc.
Phillipsburg, New Jesey

53944
Glow-Lite
Pauls Valley, Oklaboma

54294
Shallcross Inc,
Smithfield, North Carolina

54453
$ulling Electronic Corp,
San Marcos, California

54473

Matsushita Electric Corp.
(Panasgonic)

Secaicus, New Jessey

54583
TDXK
Garden City, New York

54863
Piher Intematicnal Corp.
Adington Heights, Blinois

54937
DeYoung Mig.
Bellevae, Washington

54590

RCA Corp.

Electronic Components Div.
Cherry Hill, New Jersey

55026

American Gage & Machine Ca.
Simpsont Eleciric Co. [iv,
Elgin, Linois

55112
Plessey Capacitors Inc,
(Now 60935)

55261
L3I Computer Systems Inc.
Melville, New York

55285

Berequist Co.
Mirneapolis, Minnesota

55576
Synerei
Santa Clara, Californis

55680
Michicon/Ametica/Corp.
Schaumburg, ilinois

56282
Utek Systems Inc.
Olathe, Kensas

56289
Sprague Electric Ca,
North Adsms, Massachusens

56365

Square D Co.
Corponate Offices
Palatine, Nlinoia

56375

DAL Industries Inc,
Wescomp Div.

Mountain View, Califomia

56481

Shugar Associates
Sub of Xerox Corp,
Sunnyvele, Califormia

56708
Zilog Inc.
Campbell, Californiz

56856
Vamistor Carp. of Tennessee
Sevierville, Tennesses

56880
Magnetics Inc.
Baltimore, Maryland

57026
Endicott Cast Co. Ine.
Binghamton, New York:

57053
Gates Energy Products
Denver, Chio

58014
Hitachi Magnalock Corp,
(Now 12581}

58104
Sirneo
Atlanta, Georgia

58474
Supenor Electric Co,
Bristol, Connecticut

59124
KOA-Speer Electronics Inc,
Bradford, Pennsylvania

55640

Supertex Inc.
Sunnyvale, Califomnia

59660
Tusonix Inc.
Tueson, Arizons

59730
Thomas snd Betts Corp.
Iows City, lowa

39831
Semtronics Corp.
Watchung, New Jersey

60395
Xicor Inc.
Milpitas, California

0399

Torin Engineered Blowers
Div. of Clevepak Corp.
Torrington, Connecticut

60705

Cers-Mite Corp.
(formerly Sprague)}
Grafton, Wisconsin

60935

Westlake Capacitor Ine.
Tantalum Div,
Greencastle, Indizna

61804
M/A Cart Inc.
Burdington, Massachuserts

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

61935
Schurter Ine.
Pealueng, Califomia

62351
Apple Rubber
Lancaster, New York

62793

Lear Siegier Inc.
Encrgy Products Div.
Sarté Ana, Califarmia

63743

Ward Leonard Electric Co.Inc.

Mount Vernon, New Yok
54154

Lamb Industries

Partiand, Oregon

64155
Linear Technology
Milpitas, Californis

G4834
Wemt MG Co.
San Francisco, Calif,

65092

Sangamo Weston Inc,
Weston Instruments Div,
Newark, New Jersey

65940
Rohm Corp & Whatney
Irvine, Califomia

65964
Evox Ine,
Bannockbum, Olinois

66150

Entron Inc.

Winslow Teltronics Div.
Glendiie, New York

66608
Bering Industries
Fremont, Califomia

70250
Almeatal Universal Joint Co.
Cleveland, Ohio

T0485

Atlantic India Rubber Works Inc.

Chicago, Hlinois

70563
Amperite Company
Unioa City, New Jersey

70003
Belden Corp.
Geneva, filinois

71002
Bimbach Co. Inc.
Farmingdale, New York

71034
Blitey Electric Co.
Erie, Pennsylvania

71183

Wesinghouse Electric Corp.
Brygm Div,

Bridgeport, Connecticut

71400

Bussman Manufacturing
Div. McGUraw-Edison Co,
St. Louds, Missouri

71450
CTS Corp.
BEikhart, Indiana

71468
FTT Cannon Div. of ITT
Fountain Valley, Califomia

71482

General Instrament Corp,
Clare Div,

Chicago, Nlincis




Federal Supply Codes for Manufacturers {cont)

7155%G
Mepeo/Centralab

A North American Philips Co.

Fort Dodge, Jowa

T
Cato Corp.
Providence, Rhode Island

7144

Gener] Instrument Corp.
Lamp Div/iWorldwide
Chicago, [inois

71785

TRW Ine.

Cinch Connector Div.

Eik Grove Village, {linois

71984
Dow Coming Corp.
Midland, Michigan

72005

AMAX Specialty Menls Corp.

Newark, New Jersey

72136
Electro Mouve Mig. Corp.
Florence, South Careolina

T2228

AMCA Intemational Corp.
Continental Screw Dy,

New Bedford, Massachusens

72259
Nytronics Inc.
New York, New York

7619

Amperex Electronic Carp,
Dialight Div.

Brooklyn, New York

72653

G € Electonics Co.
Div. of Hydrometals inc.
Rackford, lllincis

727%4
Dzus Fastner Co. Inc.
West Islip, New York

72928

Gulton Industries Inc.
Gudemnan Div.
Chicago, Blinois

72932
Murata Erie N. Americs Inc.
Erie, Pennsylvania

73138

Beckman Industral corp.
Helipot Dxv,

Fullertan, California

T3168
Fenwal Inc.
Ashland, Massachusetrs

73293

Hughes Ajrcraft Co,
Electron Dynamics Div.
Torrance, California

73445
Amperex Elecironic Corp.
Hicksville, New York

73550
Carlingswitch Inc,
Harnford, Connecticut

73586
Circle I Industries
Trenton, New Jersey

137134
Federal Serew Products Inc,
Chicago, {llinois

71743
Fischer Special Mfg. Co.
Cold Spring, Kentucky

73893
Microdot
Mt Clemens, Mississippt

738599 ’
J¥D Electroric Cormponents
Div. of Muratz Ede
Oceanside, New York

73905
Fi Indusiries Inc.
San Jose, California

73949
Guardisn Electric Mig. Co.
Chicago, fllinois

14199
Quam Nichols Co.
Chicago, Nllinois

74217
Radio Switch Co,
Mariboro, New Jersey

74306

Plezo Crysal Co.

Div. of PPA Industries Inc.
Caxlisie, Pennsyivania

74542
Hoyt ElectInste. Warks Inc.
Penacook, New Hampshire

74840
[{inois Capacitor Inc.
Lincolnwood, Minois

74970
Johnson EF Co,
Wasecs, Minnesota

75042

TRW Inc.

IRC Fixed Resistors
Philadelphia, Pennsylvania

75297

Linon Systemns
Kester Selder Div.
Chicago, Diinois

75376
Kurz-Kasch Inc.
Dayion, Chio

75378
CTS Knights Inc.
Sendwich, Nlinois

73382

Kulka Electrie Corp.
(Now 83330)

Mount Vernon, New Yok

75913
Tracor Littlefuse
Des Plaines, Mlinois

76854
Oak Switch Systams Ine.
Crysuzl Lake, Dlinois

TN

TRW Assembiies & Fasteners Group
Fastener Div.

Moutainside, New Jersey

77342

AMF Ine.

Pouer & Brumfield Div,
Princeton, Indiana

TI542
Ray-0-Vac Corp
Madison, Wisconsin

TI638

General Instrument Corp.
Rectifier Div.

Brookiyn, New York

TI500
Shakeproof Lock Washer Co.
(Now 78189)

TI9GY
Rubberceaft Corp. of CA Lid.
Tormnace, Califomia

78189

filinois Tool Warks Inc.
Shakeproof Div.

Elgin, [linois

78277
Sigma Insuuments Inc.
Sowh Brintree, Mass.

78290
Struthers Dunn Ine.
Pitman, New Jersey

78553

Eaton Corp.

Engineered Fustener Div.
Cieveland, Chio

78592
Stocger Industries
South Hackensack, New Jemey

79136
‘Waldes Kohinoor Inc,
Long Isiend City, New York

79497
Western Rubber Co,
Goshen, [ndisna

79727
C - W industies
Southamngion, Pasnsylvania

79963
Tiedck Mfg, Corp.
Mount Kisco, New York

80009

Tektronix
Beaverion, Oregon
80031

MepcofElectrs Inc.,
Morristown, New lersey

80032

Fard Acrospace & Cammunications Corp.

Westam Development
Iaboratories Div.
Pale Alo. Califorma

80145

L.FE Comp.

Process Control Div.
Cunton, Chio

80183
Sprague Products
Now 5628%)

BO2%4
Boums Instrumenis Ine.
Riverstde, Califomia

30583
Hammertund Mig. Co. Inc.
Paramus, New Jersey

80640

Computer Products Inc.
Stevens-Armaold Div,
South Boston, Mass,

81073
Crayhil} Inc.
Lz Grange, fllinois

81312

Litton Systems kne.
Winchester Electronics Div.
Watertown, Connecticut

8143g
Them-0-Dise Ine,
Mansfield, Ohio

81483
International Rectifier Corp.
Los Angeles, Califormia

81590
Korry Electronics Ine,
Seattle, Washington

81741
Chicago Lock Co.
Chicago, [linois

L.ysa4)

Airpax Corp.
Cheshire Div,
Cheshire, Connecticut
82240

Simmons Fastrer Carp
Albany, New Yok
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Federal Supply Codes for Manufacturers {cont)

82305
Paimer Electronics Corp.
South Gate, Califomia

82389

Switcheraft Ing.
Sub of Ravtheon Co.
Chicago, Minois

82415

Airpax Corp
Frederick Div.
Frederick, Maryland

82872
Roanwel! Corp.
New York, New Yok

82877

Rowon Ine.

Custom Div.
Woodstack, New York

82879

iTT

Roya! Electric Div.
Pawtacket, Rhode fsland

33003
Varo Inc.
Garland, Texas

83014
Hanwell Corp.
Placenta, Califomia

830558
Signalite Fuse Co.
(Now 71744}

83058

TRW Assemblies & Fasteners Group
Feasteners Div,

Cambridge, Massachusets

83259
Patker-Hannifin Corp.
O-Seal Div,

Culver City, California

83298

Bendix Corp.

Electric & Fluid Power Div.
Eatonville, New Jersey

83315
Hubbell Corp.
Mundelein, linois

83330

Kulka Smith Ine,

A North American Philips Co.
Manasquen, New Jemey

83478 )
Rubbercraft Corp, of America
‘West Haven, Connecticut

83553 .
Associated Spring Bames Group
Gudcqa, California

83740

Union Carbide Corp. |
Battery Products Ihv.
Danbury, Connecticur

841711
Arco Electronics
Commack, New York

g4l

Amencan Shizuk:
TRW Capacitors Div.
Ogallale, Nebraska

84613
FIC Corp.
Rockville; Maryland

84682
Essex Group Inc.
Peabody, Massachusetts

85367
Bearing Distributing Co.
San Fransisco, California

85372
Bearing Sales Co,
Los Angeles, California

85480

W.H. Brady Co.
[ndustrzal Product
Milwaukee, Wisconsin

85632
Hlectro Film Inc.
Valencia, Califomis

86577
Precision Metal Products Co.
Peabody, Massachusetts

86634
Radio Corp. of America
(Now 54590)

86928
Seastrom Mfg. Co. Inc.
Glendale, Califomia

87034
Iluminated Products Inc.
Now 16854)

83219

GNB Inc.

Induszrial Bettery Div.
Langhome, Pennsylvania

8R245

Winchester Electronics
Litton Systerns-Useco Piv.
Vi Nuye, Califormia

88486
Triangle PWC Inc.
Jewint City, Connecticut

88690

Essex Group Inc.
Wire Assembly Div,
Deatbom, Michigan

89020
Amerace Corp.

Bachanan Crimptool Products Div.

Union, New Jersey

89265
Potrer-Brumfield
(See T7342)

85534
John Fluke Mfg. Co,, Inc,
Everett, Washington

89597
Fredericks Co.
Huntngdon Valley, Penna,

89709
Bunker Ramo-Eltra Corp.
Amphenol Div.

Broadview, [llinois

83730
Gencral Electric
Lamp Div.

Newark, New Jersey

2201
Mallory Capaciter Ce,

Sub of Emhert Industries Inc.

Indianapolis, Indizna

50215
Best Sump & Mfg, Co.
Kansas City, Missoug

S0303

Draracel} Inc.

Technical Sales & Marketing
Bethel, Connecticut

91094

Essex Group Inc.
Suflex/TWP Div.
Newmarket, New Hampshire

91247
Hiinois Transformer Co.
Chicsgo, Miineis

$1293
Johanson Mfg, Ca.
Boonton, New fersey

91462
Alphs Industries Inc,
Logansport, Indisna

%1562
Associated Machine
Santa Clara, Califomia

91506
Augat Inc.
Auleboro, Massachusetts

91507
Froeliger Machine Toal Co.
Stockton, California

91637
Dale Electronies Ine.
Columbus, Nebraska

91662

Eleo Corp.

A Gulf Western Mfg. Co.
Connector Div.
Huntingdon, Pennsylvania

91737
T Cannon/Gremar
(Now 08718}

QLE2
Industrial Devices Ine.
Edgewater, New Jersey

91833
Keystone Elecwronics Corp,
New York, New York

91836
King's Flectronics Co. Inc,
Tuckahoe, New York

91929

Honeywell Inc.
Micro Switch Div.
Freepont, linois

91934
Milter Electric Co.
Woaonsocket, Rhods Island

$1984
Maidz Development Co,
Hampton, Virginia

91985
Norwalk Vatve Co.
§. Norwalk, Connecticut

92914
Alpha Wire Corp.
Elizabeth, New Jersey

93332

Sylvania Electric Products
Semiconducter Products Div.
Wobum, Mzssachusers

44

Raytheon Co.

Microwave & Power Tube Div,
Quincy, Massachusetts

94222
Southee Ine.
Concordville, Pennsylvania

94988

Wagner Electric Corp.
Sub of Mcgraw-Edison Co.
Whippany, New Jersey

95146

Alco Electronic Products Inc.
Switch Div,

North Andover, Massachusens

95263
Leecraft Mfg. Co.
Loog Islend City, New York

95275
Vitramon Inc,
Bridgeport, Connecticut

95303

RCA Corp.
Receiving Tube Div.
Cincinnat, Chio

95348
Gordo'’s Corp.
Bloomfield, New Jersey

55354
Methode Mfg. Corp.
Rolling Mezdows, Iilinois
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Federal Supply Codes

tor Manufacturers (cont)

35573
Campion Laboraories Inc.
Detroit, Michigan

95712

Bendix Corp.
Electrical Comp. Div.
Franklin, Indiana

95987
Weckesser Co. Inc.
{Naw §5480)

46733
SFE Technologies
San Fernando, California

96853
Guilton Industries Inc.

Manchester, New Hampshire

96881
‘Thomson Industries Inc.
Port W ashington, New Yeork

97528
EECO Ine.
Santa Ana, Califormia

Measurement & Controls Div.

97540

Whitchali Electronics Comp.
Master Mobile Mounts Div.
Fon Mcyers, Florida

97913

Industnal Llectronic
Hardwere Corp.

New York, New York

97945

Pennwalt Corp.

$$ White Industrial Products
Piscatawiy, New Jersey

37966

8BS

Flectronic Div,
Dranvers, Massachusetts

$8094
Machlet Laboratorics Inc.
Santa Barbara, California

98159
Rubber-Teck Ine,
Gardena, California

G278
Mateo A Micmdot (oo
South Pasadena, California

98291

Sealectro Corp.

BICC Elecuronics
Trambill, Connecticat

98372
Royal Industries Inc.{Now £279%)

98388

Lear Siegler inc.
Accurate Products Div.
San Deigo, Cahfomia

49120
Plastic Capacitors Ine.
Chicago, Tinois

99217

Bell Industries Inc.
Flect. Distributor Div,
Sunnyvals, California

95378
ATI.EE of Delaware Inc.
N. Andover, Massachusetis

G392

Mepeo/Electra Inc.
Rozboro Div,

RKoxboro, North Carolina

93515

Electron Products Inc.

Div. of Amencan Capacitors
Duarte, California

99779

Bunker Ramo- Eltra Corp.
Bames Div.

Lansdown, Pennsylvania

09800

Armerican Precision Industries
Delevan Thy,

East Aurora, New York

90542

MepcofCentralab

A North American Philips Co.
Milwaukes, Wisconsin
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U.S. SALES OFFICE AREAS

AL, Humisviite
Johin Fiuke Mig. Co.. inc
4820J Corporate Drive
Huntsville, AL 35805-6202
{205) 837-05881

AZ, Phoenix
John Fluke Mig, Co. inc,
2211 &, 4Bth Street
Suite 8
Tempe. AZ 85282
{602} 438-8314

Yucson
{602 790-9881

CA, Southern
John Fluke Mig. Co., inc
PO Box 19678
Irvine, CA 82713.89675
16869 Von Karman
Suite 100
Irvineg, CA 82714
{714} 863-5031

Burbank

John Fluke Mig Co. inc.
2020 N. Lincotn Street
Burbank, CA 91504
{213) 849-7181

Northern

John Filuke Mfg. Co.. inc.
2300 Walsh Ave,, Bidg K
Santa Clara, CA 95051
{408) 727-8513

San Diego
(B18) 292-7656

CO, Denver
John Fluke Mfg, Co., Inc.
14180 East Evans Ave.
Aurora, CO 80014
{3033 BS5-1000

CT, Harttord
John Fluke Mig. Co., Inc.
Glen Locken East
41-C New London Turnpike
Glastonbury, CT 08033
{203} £59-3541

DC, Washingion
{301} 770-1570

FL, Clearwater
{813} 799-0087
Miami
{305) 462-1380
Oriando
John Fluke Mig. Co.inc.
940 N. Fern Creek Ave.
Orlando, FL 32803
[305) 896-4881

Tampa
(813} 257-9211

GA, Allanta
John Fluke Mg, Co. Ing
2700 Delk Rd. Suite 150
Marietta, (GA 30087
{40047 953-4747

IL, Chicago
John Fluke Mig Co | Inc
1150 West Euclid Ave
Paiatine, Il 60067
1312) 705-0500

N, Indianapolis
John Fluke Mig. Co ., Inc
8777 Purdue Rd,
Sutte 101
ndfanapotis, (N 46258
{3171 875-7870

LA, Baton Rouge
(504)324-1203

New Orleans
{504) 455-0814

MA, Boston
John Fluke Mig. Co., ing
Middlesex Tech Center
900 Middiesex Turnpike
Building 8
Bilierica, MA 01821
1617} 663-2400

MD, Baltimore
(301) 792-7060

Rockville

John Fluke Mfg. Co., Ing.

5840 Fishers Lane
Rockvilie, MD 20852
(301) 770-1570

M, Detroit

John Fluke Mfg. Co., Inc.

33031 Schoolcratt
Livonia, MI 48150,
{313) 522-9140

MN, Bloomington

John Fluke Mig. Co, Inc.

1801 E. 79th 81, Suite 9
Bloomington, MN 55420
{612) 854-5526

MO, St Louis

John Fluke Mig. Co., Inc.

11756 Borman Drive
Suite 180

3t Louis, MQ 63146
(314) 993-3805

NC. Greensboro
Jahn Fluke Mig. Co inc.
0 Bemman Place
Greensbare, NO 27408
910 2741918

NJ, Paramus
Jdohn Fluke Mig. Co.. Inc,
P 0. Box 930
Paramus, NJ 07653-0930
West 75 Century Road
Paramus. NJ 07652
(201 262-9550

NM, Albuquergue
(505} 881-3550

NY, Rochester
John Fluke Mig. Co. inc.
4515 Culver Road
Rochester, NY 14622
{T16) 323-1400

OH, Cleveland
John Fluke Mig Co | Inc,
JRAN Freeway Circle
Middleburg Heights, OH 44130
{218) 234-4540

Dayton

Johr Fluke Mg Co., Inc.
5450 Far Hits Avenue
Stite 111

Kettering, OH 45429
1513) 4362224

OK, Kortheast
{918} 749-0180

OR, Portland
1503y 2272042

PA, Philadelphia
John Fluke Mg, Co, inc.
200 Lindenwood Drive
Malvern, PA 19355
(215) 647 -9550

Pitisburgh
{412} 261-5171

TX, Austin
512} 459-3344

Dalias

Johin Fluke Mig. Co., tnc.
1801 Royal Lane

Suite 307

Dalias, TX 75229

{214} 868-0311

Ei Paso
{815 533-3508

Houston
(713) 240-5895

San Antonia

John Flyke Mig. Co. inc
10417 Gulfdate

San Antonio, TX 78216
[512) 340-04098

UT. Salt Lake City
1801} 268-8331

WA, Seattie
John Fluke Mig. Co | tnc
5020 148th Ave N E
Suite #110
Redmond, WA 98052
{208) 881 -6968

U.5. Government Specialists
Army {301} 770-1570, MD
{203} 837-0581, AL
Navy {714) 863-9031. CA
1301 TT0-1570, MD
USAF (513} 436-2024, OH
{512} 340-2621. TX

Security  (301) 770-1570, MD

Service Center Areas

CA, Burbank (213) 849-4541
CA, Santa Clara {408} 727-0512
CO, Denver {303) 695-1000

FL, Orlando (305) 896-4881

ik, Chicage (312} 705-0500
MD, Rockville (301) 770-1578
NJ, Paramus {201} 262-9550
TX, Dalias (214) 869-2848

WA, Evereft {206) 356-5560

For more information on Fluke products or Sales Offices you may dial (800) 426-0361 toli-free in most of the U.S.A.
From Alaska, Hawaii, or Washington phone (206) 356-5400. From Canada and other countries phone (206) 356-5500.

FLUKE

@

John Fiuke Mfg. Co., inc., PO. Box C9080, Everett, WA 98206

Fluke {Holiand) B.V. P.O. Box 2269, 5600

Litho in USA. 11/87

CG, Eindhoven, The Netherlands. Phone (040) 458045



INTERNATIONAL SALES OFFICES

Argentina #

Coasm 54

Vireey del Pine 407 GPTO £-65
1430 CAP FED

Hucirssn Maren, Acgenling

Tii 54.1-552-5248

TL¥ {3001 22284 COASN AR
Asia

Fiuke Asia L1

Shun Tak Centre, Room 15043
200 Conraught Hoad

Certral Morg Kong

Tel 852 § 482116

TLX (TBOY BT0S8 FLUKE

FAX {852) 5-479863

Austraiia @

Elmeasco Instruments Ply. Lid
P O. Box 30

Concord, N 8W. 2137
Australia

Tei §1-2-736-2888

TLX {790) 25887 A/8: ELSCOAA 25887
FAX: 81.2-T33863

fimeasco tnstruments Py, Lid.

PO Box 623

12 Marcordah Highway

Ringwood. Victaria 3134

Austratia

Tel: 51-3-879-.2322

TLX {190} 30418 A/B ELTENTAA 30418
FAX. {61} (3} 879-4310

Eimeasco nstruments Ply, Lia

P.G. Box 274

Salisbury. Queensiand 4167

Australia

Tek 61-7-875-1444

TLX (790} 44062 A/B ELMGLDAA44062

Elmeasco Instruments Pty, Lid.

FO.8ox 154

Prospect, South Austraiia 5082

Tel: 61-8-344.8000 TLX (790} A/B 87519

Eimeasco inslruments Ply, Lig.

P.G. Bax 413

Scott House

45-48 Kangs Park Hoad

West Perth, Western Austraiia 6005
Austratia

Tet 61-9-481-1500

TLK: {790) 94785 A/B ASECGSAA 84765
FAX {6130y 3122-2073

Austria g

Waller Rekirsch Elekironische
Gerate GmbH & Co.

Vertrieh KG

Opachgasse 28

1220 Vienna, Austria

Tel 43-222-25-36-26

TLX: (847) 134759

FAX 43.222-25-72-75

Bahrain ®

Basma WAL

#.0. Box 5701

Manama. Bahrain

Tel: §73-261384; TLX: (365) 8003
FAX: {965) 245218

Bangladesh ©

KMotherland Corporation

24 rawhola Road, Tikatuli
Dacca-3, Bangladesh

Tel 267248

TiX (950} 642022 PCO 8J
Cable: "MOTHERLAND" DACCA

Belgium

MV, Philips

Ingustrial & Electro-Acoustic Systems
5808 MD Eindhoven

The Netheriands

Teh 040.785539

Tix: 35000 phic ni

Fax: Q40-T85651

Bolivia ®

Coasin Bolivia S.R.L.

Casilla 7285

La Pay, Boiivia

Teh 591.2-40862

TLX {336) 3233 CCALAP BY
Cable: COALAP

Brazil #

ATE Y Tok Dlefroasiea § ek
Al Amazonas $22
Alphavilte. 06400, Barueri
Ao Manln Measd

Tl S5 17-421-4477,

T (391 1171413 HITK BA

Brunei &

Hark O'Connor's SDN BHD
Mo B RKD

Siudn Snophouse Complex
tile 1 Jalan Tutong

Bandar Sert Begawan
tegara Brunei Darussalam
Tal 673-2-23309 or 235857
TLX {789 BU 2265 BANKOD
Canada »

Fluke Electronics Canada ing,
10311144 . 20th Avenue N.E
Calgary, Alberta T2E 'A1
Canada

Tet (403} 281-5215

Fax. {403} 291-5218

Fiuke Electronics Canada tnc
4030 Britannia Road East

Unit 41

tAississauga, Ontario L4Z 1X8
Tei: {416} 880-7600

Fax {418) B90-6868

Fiuke Elactronmics Canada Inc
1255 Trans Canada Hwy.
Suite 130

Darval, Quetec

HSP 2v4 Canada

Tet (514) 6B5-0022

TLX {514} 685-003%

Fiuke Electronics Canada inc
1680 Woodward Drive

Sunte 216

Ottawa. Ontario

K2C 3R8 Canada

Tet (613} 723-9452

Fax (§13) 723-9458

Chile

intronica Chile, Lida

Casila 16228 {Mad)
Santiago 9. Chile

Tel: 56-2-2321886

TLX: (332} 346351 INTRON CK

China, Peoples Aepublic of »
Fluke Internanonal Corperation
P.0. Box 9088

Baijing

People's Republic of China
Tel 86-01-65-7281

TLX:{716) 222237 FBSC CN

Instrimpex - Fiuke Service Center
47, Xisi Dong Da Jie

Xicheng-qu

Beijing

Peopies Republic of Gnina

Tel 88-01-65-7281

Coiombia ®

Sistemas E Instrumentacion, Liga,
Carrera 13, No. 37-43, Ol 401

Ap. Aerec 29583

Bogota OE. Colombia

Tel £7-232-4532

TLX (386} 45787 COASN CO

Cyprus =

Chris Radiovision, Lid,

2.0 Box 1988

Nicosia, Cyprus

Tel 357-21-86121, TLX {B26) 2395

Cyprus, Northem =

{cok Buroteknik

2C & 20 Mufty Ziyat Street
Letkosa, Northarn Cyprus

ttersin 10, Turkey

Tel 90-741-357-20-74777
TLX {821) 57287

Czechoslovakia a

Amigst Associates, Lid.
Amtest House

T5-79 Guitdfors Street
Chertsey, Surrey X718 9AS
England

Tei: 44-0328-68355

TLX (B81) 928855 AMTEST G
Fax 44-9328-61818

Denmark

T e A

[Satferags Hyvey 220

2750 Balterup

Maetirpark

[ RYI AN

TLXK (B55) 35293 TOAS DK

Easferr European Countries w
Artest Assaciates. Lid,
Antest House

Th- 79 Gesidiord Street
Crersey. Surrey KT16 BAS
England

Tet 44-3328.68355

Tix (B51) 928853 AMTEST G
Fax 44-3328-51919

German Branch Office

Amtest Associates, Lid
Zugspitzstrasse 2A

# (3 Box 1107

8011 vatersteliten

West Germany

Tet 49-51-067417. TLX: (B41) 528332

Ecuador »

Proteco Coasin Cia, Lida,

P 0. Box 228-A

Ave. 12 de Oclubre 2285
y Oreftang

Cuito, Ecuador

Tel 583-2.529684

TLX {393} 22085 ESIND

Egypt

Elgcrrars Engimeering Liaison Office
# (3 Box 2881 Horreya

11361 Heliopclis, Cairo

Egymt

Teb 20-2-835705, TLX {827) 22782

England

fY. PRilips

tndustrial & Electrs- Acoustic Systems
5600 MD Eindhoven

The Netherlungs

Tel 040-785439

Tlx 35000 phic nl

Fax 340-785651

Fiji »

Awa New Zealand Limited

37 Freeston Road

Waiu Bay, P.O. Box 858

Suva, Fii

Tel 673-312079, TLX: (792} £ 42347
FAX: 679-314379

Finland »

nstrumentarium Elektroniika
P.O. Box 64

(02631 Espoo 83

Finland

Tel: 358-0-5281

TLX {857) 124426 HAVUL SF
FAX: {358} 0-5021073

Teletex: (857) B-100155 INSTRUE

France s

M.8 Electronique S.A.
6086, Rue Fourney

PO Box 31

78530 8UC, France

Tef 33-1-39-56-81-3%
TLX. (842} 695414

Fax (33} (1) 3956-53-44

German Branch Office
Amlest Associales. Lid.
ZugspHzstrasse 2A
P.O. Box 1107

8011 Vaterstetten
‘West Germany

Tet 49-81-067117
TLX: (841) 528332

Germany, Wasi

NV Philips

Ingustrial & Etectro-Acoustic Systems
5600 M Eindhoven

The Netherlands

Tel 240-785539

Tia: 35000 phtc nd

Fax: 040-7B5651

Greece

Hellenic Scentific Representations Lid.
11, Vrassida Street

Athens 612, Greece

Telb 30-1-7211140, TLX: (863) 218330

Hong Kong

Sermedt & 7 (R
VEREFRoor Geenl kg
23 Harbour Road
Warehn, Heoneg Kang

Tel Bh2 58330222

TLA (T80 74766 SCHMC HX
FAX BRI.-R-BOIRTS4

EAME T

India &

slinditron Services Pyt Lid
649/ A L. Jagmohandas Marg
Bombay 400 006, india

Tel: 31-22-8121316. 8125344
TLX (963} 1175326 HSPLIN

fiangalore Office

Hhinditran Services Pt Lid

Bin Mtan Road

337444 Raj Mahai Vilas Extension
Jangalore 580 080, india

Tet 91-412-363139

TLX (993) 08452741

Cable: TEKHIND BANGALGRE

Caicutta Office

Henditron Services Pyt Lid
Stn Floor, Castle House
5714, Hungertorg St
Calcutta 700 817 India
Tel 91-33-432628

TLX {953 214153

New Deln: Sales

Hinditron Services Pvt Lid
204-206 Hemkunt Tower

a8 Nehri Place

New Deint, 110019, Ingia

Tel: 91 (11} 6410380 or 8414433
TLX: (953} 3161458 HSPL IN

New Delhi Service
Hinditror. Services Put., Ltd.
Field Service Center

15, Commurity Centre
Panchshifa Park

Mew Deini 110017, Ingia
Tet: 91 011 8433675

Capte: Tekcentre Delhi
Hyderabad Office

Hingitron Services Pyt Lid.
Field Service Center
Emerald Complax, 5th Floor
1.7.264 :
114 Sargopei Devi Road
Secunderabad 500 003 India
Tel 81 842 821117

TLX: (953} 04256978 HSPL IN

Indonesia

£ tamda Triguna

RO, Box 6/JATIG
Jakarta, 1300

Indonesia

Tel 62 21 8195365

TLX {796) 46171 LAYARIA

fran »

Arma Bayneimeleli Co., Lid.

P.O. Box 851870

Pasdaran-Tehran

Tel 98-21-248717, TLX: (851} 213648

Ireland

NV Philips

industriat & Electro-Acoustic Systems
5600 MO E:indhoven

The Netheriands

Tel: 040735539

Tix: 35000 phte nl

Fax: 040-785851

Israet s

& 0T Electronics Engineering Lid.
£.0. Box 43137

Tet Aviv §1430

Israei

Tei {3} §72-3-483211

TLX (822) 371452 RDT L

Fax: 972-3-482180

italy m

Sigtrel S.p.A.

Via te Erminio Spalla 41

(30142 Rome, taly

Tel: 35-8-504-1367, TLX: (843} 625857
Fax 139) 6-504137

FLLIKE

John Fluke Mifg. Co., inc. / PO Box C2090 / Everett, WA 98206 / (206) 356 5400

Lithoin USA 11/87
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Ktdan Office

Sistret S.p A,

via Pekzza da “Volpedo 59

20092 Cinisello Batsamo

Milar, italy

Tl 389-2-G361893 TUX (847 334647
Fax (3%) 2-6182440

Naples Office

Sistrat S.p.A.

Via Cintia

Parco § Paolo 35
80126 Maples, ftaly
Tel 33-81-7878700
Fax (39) B1-7THE1361

Japan *

Jahn Fiuke Mig. Co ine

Japan Branch

Sumitomo rigashi Shinbashi 8idg
1-1-11 Hamamatsucho
Minate-ku, Tokyo 105, Japan

Tel: 81-3-434-0181

TLA {FRY) 2424331 FLUK Py
FAX: 81-3-2434-0170

Osaka Sales Office

John Fiuke Mig Coine

Japan Branch

Katsushige Buiding

2-45 Kohrarhashi

Hgashi-ku, Osaka 541

Jzpan

Tel 87-6.228-0871 FAX 81.4-229-1088

Kaorea, Republic ot &
Myoung Corperation

Yeo Eui Do P.O. Box 14
Seout, XKorea

Tel: 82-2-784-9942 MYGUNG
TLX: (TRT) K24283

FAX: (82) 2-784-2347

Kuwait m

Al Bahar international Group
P.O. Sox 26672 Safat

13127 Safat, Kuwait

Kuwail, Arabian Gui

Tel: 965-848601, 847598
TLX: (958) 44822

Lebanon and Jordan w
tMabek lectronics Division)
B O 8ox 13-5687

Beirut, Lebancn

Tei 812523

TLX {923) 22889 LIBANK LF

Mataysia @

fMecomb Maiays:a San Bhg

£ O, Box 24

46700 Petaling Jaya, Selangor, Malaysia
Tel 60-3-774-3422

TLX (784) MA3T764 MEGOMS

Fax (6} 03-774-3414

Malta x

Fzbian Erterprises

20, Msida Road

Gaira, Maita

Tel: 513283/40218, T1.X: {838} 1837

" Mexico ¢

Mexicana de Electronica
tndustrial. S.A. (Mexel}

Diaganal No. 27

Entre Calie de Eugenia Y Ave

Colonia dai valle

TP 03100, Mexico

Tel {305} 8604223

TLX: (383) 1771038 FAIRME

Executone De Monterray, S.A.
Ave Gonzalitos NTE 545
Monterrey N.L., Mexico

Tel 90.5.480400, 472628
TLX; {383) 3B265G

Morocco w
Qussama S.A.
Angle Boutavard Emite Zola et
Rue Rethel
P.0. Box 2007 Casa
Casablanca
Morocco
Tel 212-24-13.38, TLX: {933) 28879 M

Nepai o
Associated Enterprises

GPO Box 780, Pyaphai Tole
Kathmanduy, Nepal

Tel: 138868, TI.X: (947} 2568 (ASOENT Npy

Netherlands

N Philips

Industral & Slecirn- Avousie Syslems
5600 MDD Eindhoven

The Netherlands

Ted 340 THLLUD

Tix 35004 phic ni

Fax 340- 785651

New Zealand »

Avckiand Office

Northiop instruments & Systems, Lid.
455 Khyber Pass Aoad

Private Bag, Newmarket

Auckiand 1. New Zealand

Tel 64-5-501-801, 801-21%

TLX (TG 21570

Fax 64-9-543430

Wellington Office

Morthrop Instruments & Systems Lid.
information Technoiogy Group

First Floor. Northrop Blag.

T89-1971 Witlis Street

2.0 Box 2406

Wellinglon, New Zeatand

Tet 64-4-856-8658

TLX: (791} 3380

Chnstchurch Office

Morthrop instruments & Systerns Lig
infarmation Technology Group

110 Mandeville Streat

20 Box 8388

Christchurch, New Zeatang

Tel 64-3-488-874

TLX (781} 4801

Norway »

Maorgenstierne & Co A/S
Konghellegate 3

P O Box 6688, Rodetokka

Csio 5, Norway

Tel {21 356110, TLX (856 71719

Omat a

OH Tetecommunications LLC
PO Box 889

Muscat, Oman

Tel: 968-6036806

TLX: (926) 5052 TELECOM ON

Pakistan »

international Operations (PAK} Lid.

505 Muhammadi House

Li. Chundrigar Roag

2.0 Box 5323, Karachy, Pakestan

Teb 82-21.221127, TLX. (952} 24484 PO PK

Paru e

importaciones y Representaciones
Electronizas S.A,

Avda. Franklin . Roosevell 105

Lima 1. Pery

Tel: 51-14-28.8650

TLX: (394} 25663 PE IREING

Phifippines, Republic of ¢

Spark Radic & Electronics, ino.
Greenhills P.C. Box §10

San Juan, Metro Manila, Zip 3113
Philippinas

Tal 63-2-775162, 704096

TLX (722 or 732) 27901 ALA PH

Portugai m

Decada Fspectral

Equiramentos de Elactronica

Av, Bombeiros Voluntarios

Lote 1028, Mirallores/Aiges

1485 Lisbon, Portugal

Tel 351-1-4103420, TLX: {832} 18515

Romania

Amtest Associates Lid.

Amiest House

75+79 Guildford Streat

Cherisey, Surrey KT16 9AS

England

Tel: 44-5328-68355, TLX: (851} 928455
FAX: 44-8328-61918

Saudi Arabia w

Electrenic Equipment Markating Co.
0. Box 3750

Riyadh, Saudi Arabia

Tel 866-1-477-1650

TLX: (928) 401120 ZUHAIR 8J

Scoliand

MY Phisps

iraustil & Flacko Acoushe Systems
600 MD Sindhoven

The Metherlands

Tol (M. 6000

Tha 350000 ahie nt

Fax 0403-TESA51

Singapore. Hepubhe of &

Rank C'Connor's {(PTE) Lig

O'Cannor House

#6 Pasir Panwang Road

: Apore 0511

Aeoubic of Singapore

44, TLX 1788} RS21023 QCONSIN
CABLE GINECOM SINGAPORE

South Alrica
Fredan PM

s Soutn Afnica
Tet 27-11-786-3647
TLX. {960} 4-24409 SA
FAX 27-11.7BR-1R0Y

Spainm

ESSA

Equipas v Sistemas S A,
C/Apalonic Morafes, 13-8
Madnid 18, Spain

Tel 34.-1-458-0150

TLX {831) 42856 EYS £

Sritanka #

Computedink Data Systems. Ltd
331 Unon Place

Colombo 2, Sri Lanka

Tel: B4-1-28641

TLX (954) 22455 COLINK CE

Sweden

NV Philips

industrial & Electro- Acoustic Systems
600 MO Einghoven

The Netherfands

Tel 040-785539

Tix: 35000 phic nt

Fax: 040-785651

Switzerlang »

Traco Electronic AG
Jenatschstrasse 1

8002 Iysich

Switrerlang

Tesd 41-3-201-0741

TLX {845} 815570 TRCOCH
Syria

Mabek (Electronics Division}
PO Box 4238

Damascus, Syria

Talwan #

Schmdt Electronics Corp.
5th Fi, Cathay Min Sheng
Commercial Buiiging,

344 Min Sheng East Road
Taipei Taiwan RO.C.

Tel: 886-2-501-3468

TLX (785} 11111 SCHMIDT
Fax: {BEE} 2-502-9682

Thailand »

Measuretronix Lid,

2102/83 Ramkamhaeng Rd.
Huamark Bangkok 10240
Thailand

Tel B6 {2) 3742516, 3741632
TLX: (788) 82796 HUAMARK TH

Tunisia w

Selep SARL

6, Rue de Sparte

Tunis - 1000 AP

Tunisia

Tel 218-1-248002, TLX: (834) 13030

Turkey &

Erkman Elektronik Aletler

Ticaret Anonim Sirket

Necatibey Cad 92/3

Karakoy, Istanbui, Turkey

Tel 98 (11) 441548, TLX: (821) 24399

United Arab Emirates »
Haris Al- Afag, Ltd

PY Aox 8t

wamat Hamza Blag
Trallic Police Roadg
funu, 1AL
Tel 971 -4.283625

TLX (358 48188 AFAQEM
Al-Sarani Cen. Trad Est,

PO Box 7187

Abu-{habi LA E

Tel G74-2.821270, TLX (8958} 23966
Uruguay

Coasin Urugaaya SA
Casita de Corree 1400
Lipertad 252G

Maontevideo. Ureguay

Tet 588-2-78%204. 789015
TLX [398) UY23010 COAUR

USSR

Amtest Associates Lid,

Amtest House

75-79 fGuildlord Siraet

Chertsey. Surrey KT 16 9AS

Engiand

Tel: 44.9328-6B355, TLX: (851} 928855
FAX 44-9328.61919

Venezuelz &

Coasin C.A.

Cafe 8 Con Calle 4, Egif Edinurby
Apartado de Correos NR-70.136
tas Ruices

Caracas 1670-A, Venazuea

Tal S842y 241.03-09

TLX. {385) 21027 EMVEN VG

‘Yugosiavia x

Amtest Associates Lid,

Amtest House

75-79 Guidtord Street

Chertsey, Surrey KT16 9AS

Engiand

Tel: 44-3328-68355. TLX: {851} 928855
FAX: 44-9328-81913

® Suppiied and Supported by .
Fiuke (Hoiland) BV,

7.0 Box 226%

3800 CG Eindheven

The Netherlands

Tei {040) 45805, TLX. (844} 51846
FAX 3%.40.457515

* Supplied and Supported by —
Fluke International Corporation
P.0. Box C3080

Evereft, WA 88206 U.S A,

Tel: {206} 356-5500

TLX: 185103 FLUKE LT

FAX: 206-356-58116

The following countries arg
represented by:

Fluke {Holland) B.V.

P Q. Box 2269

5600 CG Einghoven

The Netheriands

Tek (040} 45805, TLX- 51846
FAX: 31-40-457515

Abu Dhabi Mauritania
Aighanistan Menorca
Albania Mongoila
Algeria Niger
Angola Nigeria
Banin Gatar
Bornhoim Rodhog
Gotswana Aussia

Chad Sardinia
Corsica Saudia Arabia
Czechostavaiia  Scolland
Bubai Senegai
Ethiopia Sierra Leone
Guinea Somatie
Ibiza Togo
icaland Upper Volta
Iraq Walas
Kuwait Watn Sahara
Liberia Yeman
Libya Zairg
Luxemboury Zambia
Maderig Zisnbabwe
Malicrca

FLUKE




TECHNICAL SERVICE CENTERS

U.S.A.

CA, Burbank
dopo Fluke Mig
1213) 849.4€4¢

S

CA, Saniz Clara
dohn Fiuke Mig Co | Ing
(AngEy T2T.eL
CO, Denver
dnhn Fiuke Mig
13073} 695-10CC

e

T FL, Qrlando
John Fiuke Mg Co linc,
1305) §96-4881

iL. Palatine
Jonn Fluke Mig Co . lnc
(3123 705-6500

M9, Rockvilie
John Fluke Mig Co o
{301) 770-1576

NJ, Paramus
Johr Fiuke Mig |
(201 262-2550

o, ine

TX, Dailas
Jokn Fluke Mig Co.ing
1214y 369-8311

WA, Seattie

Jonn Flyke Mig ©
tane) 3656-5560

(o
o
&

Other Countries

Argentina, Buenos Aires
Coasin 5.4
Tel 552-5248
TLX. (390) 22284

Auslralia, Brisbane
Eimaasco Instruments Py, Lig
Tel 552-5248

Augtralia, Concord
Eimegasco instruments Piy Lid.
Tet: 736-2888
TLX: {790} AA2SBET

Ausltralia, Ringwood
£lmeasco Instruments Ply, itd.
Tei 879-2322
TLX: {730} AA3E206

Austria, Vienna
Waiter Rekirsch
Siektronische Gerate GmipH & Co
Yol 253826
TLX (84T} 134759

Belgium, Brusseis
Fluke {Betgium; NV/SA
Tel 2164000
T {846; 26312

Brazit, Sao Paulo
Hi-Tek £letronica Lida
Tal 421.5477
FLX (ST 1A

Canada. Calgary
1 sk BRciromus Latatlie o
Y 201-521%

Fax 1403) 2935219

Canada. Mississauga
Fluke Bleorpomos Ganady irg
Tei 1416 B90-7600
Fax (1161 390 G366

Canada. Montreai
Fluke Eiectranies Canada Ire
Teil (514) B85-0022
Fax {514} 685-0039

Canada, Ottawa
Fluke Electroncs Sanada ing
Fel {613y 723-8453
Fax {613} 723-9458

Chile, Sanlizago
intronica Chile Lida
Tet 232 1886
TLX {332} 346351

China, Peosples Republic of
Irstmper - Fivke Service Center
Tet 85-7281

Calomaia. Bogota
Sistemas E instrumentacion. Lida
Tel 232-4532
TLx (398) 45787

Denmark. Saiterup
Tage Glson A7S
Tet B581NY
TLX {855) 35293

Ecuadaor, Quite
Protece Coasin Gia . Lida
Tel 526759
TLX 135921 2865

Egypt and Sudan

Erectronic Tngineening Limson Ol

Ter 2455705
TLX {927} 22782

England, Chertsey, Surrey
Amtest Associates, Lid
Yol 68365

England, Watford, Heris
Fluxe {Great 8ritain) Lid
Tet 4051
TLX {BBY) 934583

Finland
instrumentarium Elekironikia
Tot 358-0-5281
TLX (867} 124426

France
M 8. Electronigue S.A.
Tel: 1-39-56-81-31
TLX: {842} 688414

Greece, Athens

Heltenic Scientific Representations

Tl 7orT14G

TLA {ut 219130

#Hong Kong, Wanchai
Schwnid! & Co (M« L
Tei 8330-222
TLX: (TR T4TEE

India, Bangaslore
Hetdhihen Serviees Pot Ltd
Yol 363135
LK 5T BanTar

india, Bombay
Hinditron Seraces Pt LG
Ter 3300043
T R TY-Y2247

india, New Dethi
Heruntean Serwces Pot Lid,
Ted b43IGTS
TLAH (353) 316458

tndia, Secunderbad
Hinditron Services Put Lid.
Tel 821117
TLX {353} 1956873

indonesia, Jakarta Pusat
PT Lamda Triguna
Tel B195365
TLA 4817t LAYARIA

Israet, Tel Aviy
0T Electromes Engineering Lid
Ter 483210
TN 1G22y 31482

italy. Mifan
Sistrel Sp A
Tet §161893
TLX (843} 334643

Japan, Tokyo
John Fluke Mig Co . Inc.
Jagar Branch
Tel 434-0181
TLX (781} 242-4331

Korea Republic of
Myoung Corp
Tei 784-9342
TLY MYOUNG K24283

Malaysia, Selangor
Mecomb Malaysta S5dn. 8hd,
Tel 3.743422
TLX {784} MA3TTH4

Mexico
Mexicana de Electronica
Inzusteial, 5.4, (Mexel
Tel 5-660-4323
TLx {383} 1771038

Netherlands, Tiburg
Fluke (Nederiand) B.V.
Tel: 352458
FLX (844) 52683

New Zeatand, Auckiand
Narthrop Insgumernts
& Systems Lid
Tel: 5G1-801
TLX{797) NZ21570

New Zealand, Wellington
MNorthrop nstruments
& Gynteamy Lid
Tel 856-854
TLX: (731) NZ3380

Norway, Oslo
Morgenstermne & Co A/S
Tet: 356110
TeX (a56) 11718

Pakistar, Karachi
Irternationat Operations (PAKY, Lid
Tel 221127, 238052
TLK; {G52] 24484

Pery, Lima
Impotaciones ¥ Representaciones
Eleciromscas S A
Tal ZE8650
TLX. {394 25683

Philippines
Sparx Raaic & Electronics Corp
Tei 2-775192
TLX(728) 27801

Portugal, Lisboa
Equipamentas de £lgctronica e
Cientificos. SARL
Ter 2103420
TLX (832} 15515

Republic of Singapare
Rank O'Connar’s (PTE} Limited
Ter 4737544
TLX (T8} RS21023

Republic of South Alrica, Bramiay
Protea PRt
Tel t1-7BE-3647

X (960} 4-24408

TL

Spain, Madrig
Equpes y Sistamas S A
Tet 458-0150
TixX {831) 42856

Sweden, Vallingby
Katiper A8
Tei 330350
TLX 1854} 14077

Switzedand, Zurich
Traco Electrenic AG
Tel 20107411
TLX {845} 815570

Taiwan, Taipet
Schmigh Electronics Carp
Tel 5013468
TLX. (785} 11111

Thaitand, Bangkok
Measuretronix Lig
Tel 374-2516
TLX {788) 82798

Turkey, islanbu!
Erkman Elekironik Aletler
Tal: 441546
TLX. {821) 24389

Uruguay, Montevidea
Coasir Uraguaya S.A.
Tel 7TBI015
TLX: (388) UY2301%

Yenezueia, Caracas
Coasm CA,
Tel 241-4309
TLX {395) 21027

West Germany, Ismaning/Munich
Fluke {Deutschiand; GmbH
Tel 89665240
TLX: {841} 522472

FLUKE

®

John Fluke Mig. Co., Inc., P.O. Box C3030, Everett, WA 98206
Fluke (Holland) B.V, P.O. Box 2268, 5600 CG, Eindhoven, The Nethertands. Phone (040) 458045
Litho in US.A 11787




