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CE RTI FI CATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifi{!ttions when it was shipped from the factory. The Hewlett­
Packard Company further certifies that its calibration measure­
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureau's calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year
from the date of delivery, or, in the case of certain major compo­
nents listed in the operating manual, for the specified period. We
will repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett­
Packard. No other warranty is expressed or implied. We are not
liable for consequential damages.

Service contracts or customer assistance agreements are available
for Hewlett-Packard products that require maintenance and re­
pair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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INTRODUCTION

The 3470 Measurement System is a series of modules that
may be plugged together to form several different
measuring instruments, including both line powered and
battery powered versions.

A mainframe display module is connected to a bottom
plug-on function module to form a complete instrument.

The BCD and/or Battery plug-on module may be added
between the display and function modules as desired.

Refer to the Operating and Service Manual of the plug-on
module to be used with the display module for the
operating instructions, incoming inspection, and adjustment
procedures of the instrument as a whole.

DISPLAY MODULE
34750A

BATTERY MODULE BCD MODULE
34720A 34721B

DC VOLTMETER MODULE MULTIMETER MODULE
34701A 34702A

Possible Instrument Configurations
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To further improve the Hewlett-Packard instrument documentation, we would appreciate your comments on
this manual. Please check yes or no to the following questions. Add any comments you wish. If more room is
desired, additional comments may be added on the back of this questionnaire. When completed, tear on
perforated line, fold, staple and mail.

1. Would you like to see more applications information in the manual?

COMMENT

2. Is a detailed theory of operation necessary?
COMMENT _

3. Are the performance checks and adjustment procedures clear as to the procedure and to the specification they are

to verify?
COMMENT _

4. Would you like to see-a condensed-adjustment procedure included?
COMMENT _

5. Would you like to see the performance checks and adjustment procedures combined?
COMMENT _

6. Would a more complete list of hardware be beneficial?
COMMENT _

7. Are exploded views useful?
COMMENT _

8. Is the troubleshooting section of this manual adequate?
COMMENT _

9. Do you like and use the troubleshooting trees?
COMMENT _

10. Are the schematic diagrams clearly illustrated and easy to follow?
COMMENT _

11. Would you prefer the assembly outlines on the schematics in color?
COMMENT _

12. Would you prefer drawings of waveforms and component locators as opposed to photographs;
COMMENT _

13. Would you prefer to have a separate operating manual and service manual?
COMMENT _

14. Do you use the red stripe and blue stripe board exchange program?
COMMENT _

15. Would you use the red stripe and blue stripe board exchange program?
COMMENT _

16. Does the operating and service manual remain with the instrument?

If not, where does it go?

17. In what way do you feel we can most improve this manual?

18. Do you prefer the loose leaf binder for manuals as opposed to the bound manuals?

19. Do you use change sheets?
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Model 34740A

1-1. DESCRIPTION.

SEeTIO N I

GENERAL INFORMATION

1-8. SPECIFICATIONS.

Section I

)

1-2. The Hewlett-Packard Model 34740A Display Module
is a four-digit 1 V range dc voltmeter with 100 %overrange
capability that functions with a plug-on module such as the
34702A Multimeter or 34701 DC Voltmeter. This modular
construction feature makes the 3470 measurement system
versatile. New plug-on models are under development to
expand the range of applications of the instrument. A
34720A Battery Module or 34721 A BCD Module may be
connected between the 34740A and the plug-on module for
more versatility.

1-3. A dual slope integrating measurement technique is
employed to give 60 dB noise rejection at the power line
frequency. Five readings per second are attained on Option
060 (60 Hz line), and eight readings per second on Option
050 (50 Hz line).

1-4. The display of four full digits plus an overrange digit is
composed of light emitting diodes that give a clear bright
readou t indication. The fifth overrange digit is provided to
complete the readout on measurements above full scale up
to the 100 % overrange point. A display blanking feature
indicates the overload point at 100 %overrange.

1-5. The 34740A may be fully adjusted from the rear
panel, and is easily removed from its case for repair. An
internal jumper wire may be positioned to give a self test of
the logic and display circuitry. The 11456A Readout Test
Card aids troubleshooting.

1-6. OPTIONS.

1-7. The 34740A may be ordered as either Option 050 or
060 for optimum operation at 50 Hz or 60 Hz line voltages
respectively.

1-9. The specifications for the 34740A are not stated
separately, but rather included in the specifications for the
function module. See the Operating and Service Manual for
the function module to be used with the 34740A.

1-10. ACCESSORIES AVAILABLE.

ll456A - Read-Out Test Card for testing and trouble­
shooting the 34740A Display module.

180l9A- Carrying case accomodates the 34740A
Display, a center module and a bottom module
plus power cord and input cables.

11457A- Rack Mount Kit for 34740A Display,
34721 A BCD module and a bottom module.

10576A - Rack Mount Kit for 34740A Display and a
bottom module.

562A-16C - Printer Cable for operation with the
5055A Digital Recorder.

1-11. INSTRUMENT AND MANUAL IDENTIFICATION.

1-12. Hewlett-Packard uses a two-section serial number.
The first section concerns instrument modifications; the
second section numbers the individual instruments. Some
serial numbers may have a letter separating the two sections
of the number. This letter indicates the country in which
the instrument was manufactured.

1-1
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2-1. INTRODUCTION.

SECTION II

INSTALLATION

2·12. Rack Use.

Section II

2-2. This section contains installation and shipping infor­
mation for the Model 34740A.

2-3. INITIAL INSPECTION.

24. Each 34740A has been carefully inspected prior to
shipment and should be in perfect electrical order and free
of mars or scratches. To confirm this, the instrument
should be inspected upon receipt for damage that might
have occurred in transit, or for deficiencies otherwise. If
there is damage due to shipping, file a claim with the
carrier; if there are electrical or mechanical deficiencies not
attributable to shipping, then refer to the statement of
Warranty on the back of the title page. Use the procedures
of Section V to check the instrument performance.

2-5. POWER REQUIREMENTS.

2-6. The Model 34740A may be operated from the four
line voltages 100 V, 120 V, 220 V and 240 V rms +5 %
- 10 %, of 48 Hz to 440 Hz frequency. The two switches on
the rear panel are positioned to select one of the four
voltages. Power dissipation is 8.7 VA maximum.

TO AVOID INSTRUMENT DAMAGE, THE REAR PAN­
EL LINE VOLTAGE SWITCH MUST BE IN THE COR­
RECT POSITION BEFORE THE POWER CORD IS
PLUGGED IN.

2-13. The 11457A Rack Mount Kit allows the 34740A and
the 34721A BCD Module plus a bottom module to be rack
mounted.

2-14. REPACKAGING FOR SHIPMENT.

2-15. If the instrument is to be shipped to Hewlett-Packard
for service or repair, attach a tag to the instrument
describing the work to be accomplished and identifying the
owner and instrument. Identify the instrument by serial
number, model number, and name in any correspondence.
If you have any questions, contact your local Hew1ett­
Packard Sales and Service Office. See Appendix B for office
locations.

2-16. If the original shipping container is to be used, place
the instrument in the container with appropriate packing
material and seal the container well with strong tape or
metal bands. A new container may be purchased from your
nearest -hp- Sales and Service Office.

2-17. If an -hp- container is not to be used, then use a
heavy carton or wooden box with an inner container. Wrap
the instrument with heavy paper or plastic and place
cardboard strips across the face for protection before
placing the instrument in the inner container. Use packing
material around all sides of the inner container, and seal the
outer container well with strong tape or metal bands. Mark
the container with "DELICATE INSTRUMENT." or
"FRAGILE".

2-18. POWER CORDS AND RECEPTACLES.

2-19. Figure 2-1 illustrates the standard power receptacle
(wall outlet) configurations that are used throughout the
United States and in other countries. The -hp- part number
shown directly above each receptacle drawing is the part
number for a 34740A power cord eqUipped with the
appropriate mating plug for that receptacle. If the
appropriate power cord is not included with the
instrument, notify the nearest -hp- Sales and Service Office
and a replacemen t cord will be provided.

Figure 2-1. Power Receptacles.

2·7. GROUNDING REQUIREMENTS.

2-8. For the safety of operating personnel, a provision for
grounding the instrument case has been proVided as
recommended by the National Electrical Manufacturer's
Association (NEMA). The offset pin of the power cable
grounds the instrument when plugged into the appropriate
receptacle. If only a two-contact receptacle is available,
then use a three-prong-to-two-prong adapter and connect
the green pigtail of the adapter to earth ground.

2-9. INSTRUMENT MOUNTING.

2-10. Bench Use.

2-11. The front of the 34740A may be elevated for
operating convenience by lowering the tilt stand on the
bottom module.

8120-1689 8120-1369 8120-1351 8120-1348

2-1
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3-1. INTRODUCTION.

Section III

SECTION III

OPERATING INSTRUCTIONS

SELECTING THE PROPER LINE VOLTAGE AT THE
LINE SELECTOR SWITCHES.

)

3-2. Refer to Figure 3-1 regarding power connection to the
34740A.

DO NOT PLUG IN THE POWER CORD WITHOUT FIRST

: : ::i,::::: ~2'20~4020:V:];_~::~A
.:::=;::::::

:: ';';;'
::;:;

~ !~j ;:;;::
... ::;;,.:.;:.

:liiii:!ii:
,::::::1: LINE SELECTOR

IOO/120/220/240V +5% -10%
48-440"'""-' 8.7VA MAX.

3-3. Refer to the Operating and Service Manual of the
plug-on module to be used with the 34740A for operating
instructions of the instrument as a whole.

Apply power here after selecting proper line voltage at
LINE SELECTOR switches. Line: 48 to 440 Hz,
8.7 VA max.

Figure 3-1. Power Connections.

3-1
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SECTION IV

THEORY OF OPERATION

Section IV

4-1. BASIC MEASUREMENT TECHNIQUE.

4-2. A dual-slope integrating measurement technique is
employed by the 34740A. An Integrator is charged by the
dc Input Voltage for a fIxed precise 1/30 sec timing
interval, and then discharged to zero by a fixed Reference
Voltage. Since the charge slope is proportional to the Input
Voltage, and the discharge slope fixed, the time taken for
discharge is proportional to the Input Voltage. Thus a
voltage-to-time conversion is achieved. A readout of the
voltage is then obtained by counting pulses from a Crystal
Oscillator during the discharge time. (10,000 counts equals
full scale, 20,000 counts overload.)

4-3. TIMING SYSTEM.

4-4. Basic.

4-5. The measurement period is divided into six timing
intervals OT1, 1T2, 2T3, 3T4, 4T5 and 5TO of 1/30 sec
duration each. This gives a measurement period of 1/5 sec,
or 5 measurements per second. Period OT1 allows the Input
Voltage to settle before it charges the Integrator during
1T2. 2D allows the Reference Voltage to settle before it
discharges the Integrator. 3T4 plus 4T5 is the Integrator
discharging interval, with full scale occuring at t4 and
overload at t5. 5TO is the auto-zeroing period.

4-6. The Data and Timing Clock generates 3 MHz crystal
controlled pulses that are divided down to 30 Hz by the
Data and Timing Counter within the Data Accumulator to
drive the Timing Generator, Counter Reset and Input
Polarity circuits. The 30 Hz Timing One-shot proVides the
proper duration pulses to the latter two circuits.

4-7. Timing Generator.

4-8. The Timing Generator develops a code of three signals
A, Band C that jointly define the six timing intervals that
comprise the measurement period. It is a three bit counter
driven by 30 Hz pulses from the Data Accumulator. Signal
A is the OD interval and divides the measurement period in
half, B signal is the 1T4 interval and coincides with the
integration waveform for a full scale Input Voltage, and C
represents the Reference Voltage enable period 2T5.

4-9. DATA SYSTEM.

4-10. Basic.

4-11. The Voltage-to-Time Converter effectively creates a
time interval proportional to the Input Voltage by gener-

ating a Zero Detect pulse at an interval after timing point
13. The Data Counter is reset to zero at t3, and then counts
3 MHz pulses until Zero Detect. This count is displayed on
the front panel as the Input Voltage.

4-12. Voltage-to·Time Converter.

4-13. Integrator. The heart of the Voltage-to-Time Con­
verter is the Integrator, which charges or discharges at a
linear rate proportional to its input voltage. The Integrator
is charged by the dc Input Voltage from the Input
Attenuator through the Input Voltage FET Switch, Buffer
Amplifier and Integrator FET Switch during the fixed time
interval 1TI. Since the charge time is fixed, the voltage
reached on the Integrator Capacitor is proportional to the
Input Voltage.

4-14. The Integrator is discharged by the fixed Reference
Voltage through the Reference Voltage FET Switch, Buffer
Amplifier and Integrator FET Switch beginning at timing
point t3. Since the charge level is proportional to the Input
Voltage and the discharge rate fixed, the time taken for
discharge is proportional to the Input Voltage.

4-15. Zero Detect. The point in time when the Integrator
reaches zero voltage is detected by the Zero Detect
differential amplifier. This high-gain amplifier is operated
open loop so that it remains saturated at one output
polarity until its input from the Integrator goes thru zero.
Its other input is held near zero, so the amplifier suddenly
switches output polarity to give a Zero Detect pulse at the
Integrator discharge point.

4-16. The level at which Zero Detect actually occurs is
adjusted to a slight voltage of the opposite polarity to the
Integrator charge to inhibit oscillation of the Zero Detect
Amplifier during Auto-Zero time. The voltage used as the
Zero Detect level is divided down from the Buffer
Amplifier which has the Reference Voltage output while
discharging the Integrator. The Zero Detect ou tpu t is held
high by C (L) signal while it is not being used during OT2
and 5TO.

4-17. Slope Amp. The Slope Amplifier has a gain of20 (at
low levels), and increases the discharge slope (and also the
charge slope) to enable the Zero Detect Amplifier to more
precisely detect the exact point at which the Integrator
charge reaches the Zero Detect level.

4-18. Auto Zero. An automatic zeroing of the Buffer,
Integrator and Slope amplifiers takes place during 5TO of
each measurement period. The three Auto-Zero FET
switches Q4, Q10 and Qll close to apply a zero voltage to

4-1



Section IV

the Buffer Amplifier, reduce the Integrator input resistance
and time constant, and feed back the output of the Slope
Amplifier to the Auto-Zero Capacitor respectively. This
small feedback voltage is stored on the Auto Zero Capacitor
at the Integrator differential input to counteract the offsets
of the amplifiers during the next measurement period.

4-19. Data Logic.

4-20. Zero-Detect Steering. The Zero-Detect signal from
the Voltage-to-Time Converter is a negative-to-positive or
positive-to-negative level change depending on whether the
Input Voltage polarity is positive or negative respectively.
The Zero-Detect Steering circuit converts these level
changes into a positive-to-ground level change on either
input polarity. Gates Vl4 pins 3 and 6 are used on a
negative input polarity, and gates V14 pins 11,8 and 6 are
used on a positive polarity.

4-21. Zero-Detect Catcher. An oscillation occurs on the
Zero-Detect line from the Voltage-to-Time Converter after
Zero-Detect. The Zero-Detect Catcher flip-flop allows only
the first level change from the Zero-Detect Steering circuit
to fire the Transfer one-shot. The flip-flop is reset at to by
the A (L) signal.

4-22. Transfer. The purpose of the Transfer one-shot is to
transfer the count accumulated on the Data Counter within
the Data Accumulator into the Storage registers at Zero­
Detect. Transfer also turns off the Data Clock for 30 J1sec
to proVide the correct input to the Data Accumulator for
Transfer.

4-23. Reset. A Reset pulse is developed by the 30 Hz
Timing One-Shop and the gates VII pin 8 and V7 pin 6
when Reset Enable signal goes high at 13. The Reset pulse
returns the Data Counter to zero so that the Data count of
the 3 MHz pulses may begin. The 30 J1sec duration of the
Reset pulse delays the beginning of the Data count past 13
to compensate for the Zero Detect level being set slightly
different than zero in the Voltage-to-Time Converter.

4-24. Input Polarity. The polarity of the Input Voltage is
determined at t2 when the Polarity Enable signal goes high
at VIO pin I. The polarity of the Zero-Detect line from the
Voltage-to-Time Converter at t2 is opposite to that of the
Input Voltage. This polarity is applied to the D input of the
Input Polarity flip-flop and causes the Q output to go high
or low according to the Input Voltage polarity when the C
input goes low with a pulse from the 30 Hz Timing
One-Shot. The Input Polarity flip-flop then controls the
Zero-Detect Steering and Polarity Display circuits.

4-25. Reference Polarity. Gates V17 pins I and 5 monitor
the Input Voltage polarity on the Zero-Detect line from the
Voltage-to-Time Converter during 2T5 when Reference
Enable is high. This determines which polarity of the
Reference Voltage is needed to discharge the Integrator.

4-2
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4-26. SCANNING SYSTEM.

4-27. Basic.

4-28. To transfer the data stored in the Data Accumulator
out to the front panel for display, a system scans the five
storage decades at a 6 kHz rate so that the digit of each
storage decade is supplied to all five Display decades
simultaneously. It then scans the Display decades in
synchronization with the storage decade scanning to illumi­
nate each Display decade individually while the digit for
that decade is being supplied to the Display.

4-29. A "half-character" sub-system within the basic
scanning system modifies the basic 6 kHz scanning scheme.
The data ch,'racters are actually divided into right and left
halves and s· oplied a half-character at a time to the Display
at 12 kHz, t ;ce the basic scanning frequency. At the same
time, the Dis!-ulY decades are also scanned a half-character
at a time at . 1,Hz to illuminate them at the appropriate
time.

4-30. Scanner.

4-31. The heart uf the scanning system is the Scanner
which scans the data in the Data Accumulator at 6 kHz
with the x, y and z lines; scans the Display, a half-character
at a time at 12 kHz with the nine half-character scan lines;
and switches the Character Generator between the right and
left half characters at 12 kHz.

4-32. Data Accumulator.

4-33. The five decades of BCD data stored in the Data
Accumulator are fed out at 6 kHz with each decade in its
four-line binary code. This time-multiplexing is accom­
plished by the x, y and z lines from the Scanner.

4-34. Character Generator.

4-35. The Character Generator develops a decimal char­
acter from each data decade arriving in binary form from
the Data Accumulator. These characters are divided in half
vertically and supplied a half-character at a time at 12 kHz
to the five Display decades. A line from the Scanner
develops the 12 kHz alternation between the right and left
half characters. The BCD data decades arrive at the
Character Generator at 6 kHz, the "whole" character scan
frequency.

4-36. Overrange Digit Scan Monitor.

4-37. The x, y and z scan lines are monitored to determine
when the overrange digit (the 1O,000's or most significant
digit) is being scanned. This information is needed by the
Overload, Overrange and Display Blank circuits.

4-38. Overload.

4-39. Flip-flop V8-A is set to the true state when the
BCD-2 bit of the overrange digit is high at the D input. This (
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corresponds to a data count of 20,000, the overload point.
The flip-flop is set false the next time the overrange digit is
9.::anned if the overrange digit is not 2.

4-40. Overrange.

4-41. Flip-flop U8-B is set true when the BCD-lor BCD-2
bit of the overrange digit is high at the D input. This
corresponds to a data count of 10,000 or greater, the
overrange region. The flip-flop is set false the next time the
overrange digit is scanned if the overrange digit is' zero.

4-42. Display Blank.

4-43. The Display Blank circuit interrupts the BCD data to

Section VI

the Character Generator and develops a display blank code
(111) on the BCD8 thru BCD2 lines to blank out the
overrange digit while it is being scanned on an Input
Voltage below full scale (10,000 counts). It also blanks out
the 1,000's thru 1's digits while they are being scanned on
an overload Input Voltage (20,000 counts).

4-44. Gate US pin 3 blanks the Overrange Digit by giving a
high logic level to OR gates U3 pins 12, 10 and 2 on the
Display Assembly when its input pins are high on Not
Overrange while the Overrange Digit is being scanned. Gate
US pin 11 blanks the 1000's thru 1's digits when its inputs
are high on Overload while the four digits are being
scanned. Gate US pin 8 negates the BCD2 data bit on
Overload so that only"1" is displayed in the 1O,OOO's digit
at Overload.

4-3
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5-1. I~TRODUCTION.

SECTION V

MAINTENANCE

5-5. ADJUSTMENTS.

Section V

5-2. This section contains information for maintenance of
the 34740A. Included are performance checks for incoming
inspection and adjustment procedures. A Model 740B
Voltage Standard is required. Troubleshooting is given in
Section VII.

5-3. PERFORMANCE CHECK.

5-4. The performance of the 34740A is normally checked
with it connected to a function plug-on module as
described in the Operating and Service Manual for that
module. However, the performance of the 34740A alone
may be checked with the aid of the 11456A Test Card.

a. Connect the INPUT pin on the 11456A to the + REF
and· REF pins alternately. The display should be + 10000
(± 2 counts) and - 10000 (± 2 counts) respectively.

b. Connect OPI, DP2, DP3 and DP4 pins alternately to
GND 3 pin to test the decimal point display.

5-6. The 34740A is normally adjusted as a unit with a
function plug-on module as explained in the Operating and
Service Manual for that plug-on. However, the 34740A may
be adjusted alone with the aid of the 11456A Readout Test
Card as follows.

a. Apply I mV dc from the 740B Voltage Standard to
the INPUT and GND I pins of the 11456A. Turn the Z
adjustment on the rear panel to give the same readout on
both polarities of the I mY. The readout does not have to
be exactly I mV (10 counts) now.

b. ow turn the rear panel H adjustment to give a 10
count readou t on both polarities of the I mV input. It may
be necessary to reaccomplish step a. because the Z and H
adjustments interact somewhat.

c. Change the 740B to I V dc output, and turn the + R
and - R adjustments on the rear panel to give a display of
10000 on both polarities.

Figure 5-1. 11456A Read Out Test Card.
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Model 34740A Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION. 6-4. ORDERING INFORMATION.

6-2. This section contains infonnation for ordering replace­
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp­
part number of each part, together with any applicable
notes and provides the following:

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Field Office. (See Appendix
B for list of office locations.) Identify parts by their
Hewlett-Packard part numbers. Include instrument model
and serial numbers.

a. Total quantity used in the instrument (Qty column).
The total quantity of a part is given the first time the part
number appears.

6-6. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:

a. Instrument model number.

b. Description of the part. (See list of abbreviations
below.)

c. Typical manufacturer of the part in a five-digit code.
(See Appendix A for list of manufacturers.)

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

6-8. PROPRIETARY PARTS.

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of Table 6-1.

6-9. Items marked by a dagger (t) in the reference
designator column are available only for repair and service
of Hewlett-Packard instruments.

elect electrolytic
encap encapsulated

H. . .... henrylies)
Hg . . . .. mercury

F ...•.••.................. .farad Is)
FET field effect transistor
fxd fixed

dep ..... deposited
DPDT . double·pole double·throw
DPST double·pole single· throw

.......optimum value selected at factory.
average value shown (part may be omitted)

.. no standard type number assigned
selected or special type

Ta ......•.....................tantalum
TC ......•......... temperature coefficient
Ti02 titanium dioxide
tog ....••............ _ toggla
tol . . . . . . . . . . . . . . . . . . . . . . . . . .. tolerance
trim... . trimmer
TSTR . transistor

® Dupont de Nemours

V.......... . volt(s)
vacw ..... alternating currant working voltage
var . . . . . . . . . . variable
vdcw direct current working voltage

W ......••••......••....•.•.••. wattls)
w/ with
wiv working inverSll voltage
w/o without
ww ..........•.............. wirewound

$I ••••••••••••••••••••••••••••.•• slide
SPOT single-pole double·throw
SPST single-pole singla-throw

. selenium
.... section (s)

................... .silicon

p ......•••.••.................... peak
pA . . . ...picoampere(s)
pc .......••.............. printed circuit
pF ........•...... picofarad(s) 10.12 farads
piv peak inverse voltage
p/o part of
pos position Is)
poly ....•...........•...... polystyrene
pot ....•................. potentiometer
p.p peak·to-peak
ppm . .. parts per million
prec .. . precision (temperature coeffient.

long term stability and/or tolerance)

R .........•.... . resistor
Rh...... . rhodium
rms. . . root-meao-square
rot. .. . . . ..... rotary

Se .
sect .
Si

.......... inductor
. Iinear taper

. logarithmic taper

L .
lin ... .
log.

ABBREVIAnONS
Hz . . . . . . . hertz lcyclelsl per second) NPO negative positive zero

(zero temperature coefficient)
10 . . . . inside diameter ns nanosecond Is) • 10.9 seconds
impg . . impregnated not separately replaceable
incd . . . . . . . . .incandescent
ins. . insulation(ed) il... . . . ohm(s)

obd ...........•......order by description
kil. . . .. kilohm(s) = 10+3 ohms 00 outside diameter
kHz .........••..... kilohertz ~ 10+3 hertz

rnA ....••. . milliampere(s) ~ 10.3 amperes
MHz megahertz = 10+6 hertz
Mil .......•.......megohm(s) - 10+6 ohms
met 11m . . . . • . . ...metal film
mfr manufacturer
ms. . .. millisecond

~~ : : : : : : : : : : : : : : : ''':'i'lii~~I~is) ''; ~~~~t~
J.l.F . . . . . . microfaradls)
/.IS microsecond(s)
J.l.V . .. . . microvolt(s) = 10-6 volts
my .... Mylar@

nA nanoamperels) ~ 10.9 amperes
NC normally closed
Ne . . . neon
NO .. . normally open

. ...••...... capacitor
.. .ceramic

. ... coefficient
. .common

.. composition
. connection

C.
cer.
coef.
com.
camp . .
conn.

GaAs . . ..... gallium arsenide
GHz . gigahertz ~ 10+9 hertz
gd .. . . . . . . . . . . .. . ..... guard led)
Ge . . . . .. germanium
gnd . . ... groundled)

Ag silver
AI .... . aluminum
A . . . . . . amperels)
Au ..................••••......... gold

DECIMAL MULTIPLIERS

Prefix Symbols Multiplier Prefix Symbols Multiplier

tera T 1012 centi 10.2

giga G 109 milli 10.3

mega M or Meg 106 micro J.I. 10-6

kilo K or k 103 10.9

hecto h 102 pico 10.12

deka da 10 femto 10.15

deci 10.1 atto 10.18
STD·B·2734

TS terminal strip
U .....................•.... microcircuit
V ..... vacuum tube, neon bulb,photocell. etc.
W .•.•.......•.•......•..........cable
X socket
XDS .................•...... Iampholder
XF . fUSllholder
Y ...............•.............. crystal
Z network

DESIGNATORS
FL. .. filter 0 .. .. transistor
HR heater OCR. . transistor<liode
Ie .. integrated circuit R. . . . . . . . . . . . . . . . . . resistor
J . • . . . . . . . . . . . . . . . jack RT thermistor
K . . . . . . relay S... . . . . . . . . . . • . . . switch
L . . . . . • • • . . . . . . . . . . • . . . . . inductor T. . . transformer
M .................•........... meter TB _•••............ terminal board
MP . mechanical part TC .......•••••............ thermocouple
P . . . . . . . . plug TP. . . . . . . . . . • • . . . . .. . test point

............ . ..assembly
.................... . lllOtor

. battery
.. capacitor

... diode
...... delay line

............ Iamp
. . mise electronic part

. ... fuse

A.
B
BT.
C ....
CR ..
DL
OS ..
E ..
F ..

6-1



Section VI

Table 6-1. Replaceable Parts

Model 34740A

Reference HP Part Number Oty
Designation

Description Mfr
Code

Mfr Part Number

III
A1CI>
A1C 7
A1C8
A1C~'

AL:l0
A1C 11
A1C12
01r.t3
ALC1 ..

A1Cl ~
A1CL I>
A1C17
A1C2J
A lC21

f.l~2L'

Al:2 I
Alel4
t.1L2~

A lC26
A lCR2
IIlC 3
Ale ~4

A1CR .,
A1CRo
ALL 1'7

A1C.',1
.llCH
Al:k lJ
A1;:' 11
A1CHI-

t.lC~ 1 J
Ai::~ 14
Ale" 15
.H~ld6, CR17
A1C~ ltl

1,1: '19
Air 0 2J
t.1CI/l
Al;:~ 27
Al ~~21
Al CR24
A1CR25
A1CR26, CR27
,HC'17~

Air."L I
AIC·D)

.llC~31

AlrkJL
A1C\.!] J
A1CK)4
A1Jl
Al012
Al'Jl3
Al<Jl4
Al ~ 15
Al:;L b

Al017, 018, 019
A 1030
Alw31
Al0J2
AUJJ3
Al:13 ..
AI035

Al;;J6
AI037
Al~ l.!
Al~ 13
A1R 14

347',0-66511
0160-27.04
0160-2704
01 hO-03&2
0160-2205

018D-1701
0150-0093
0150-J093
0150-00'13
U150-0003

01 AO-0207
U16J-O 707
0150-DOR4
0l!l()-L50 1
01 (I·J-2 501

01HJ-7.5nO
01110-2500
011'J-0228
01(10-0278
01 CO-O 182
1901-0040
1901-0040
1901-)040
19,)1-j040
1401-J040
1~lll-J040

1411l-r1ll40
1'l11l-OQ40
1-101-1040
1902-J048
1"UI-0lJ40

19"1-:.1040
I :;Ol-J040
1'l02-1041l
J901-0028
19JI-0028

1'101-0028
1901-0028
1'l01-J02R
1401-a02R
l-l01-J040
1901·0040
1902·3191
1901-0040
19 ,)2-3191
1"02-104"
1102-1073

1 '02-0680
1 02-()04'1
1102-1073
1-107-0680
1251-2564
1853-0020
11'53-0020
lS51-0020
11l 53-0020
iF 53-0020
1854-0071
1853-0020
1854-0072
11'54-0071
l Q 53-0051
1855-0062
1953-0U20

lR 55-0062
H54-0071
7100-2522
1810-0134
OS84-5631

1
16

13 ARJ ASSY:MA11l
C FXD lCA 10JPF 5t

FXO MiCA 10JPF 5%
C FXO rHCA 5lJpF 5%
: FXO IHCA 120 pF 5%

C:FXD ELECT s.q UF 20t 6VUCW
C:FXO CER 0.01 UF +80-20t 10JVOCW
::Fl(:> CER 0.01 JF +80-20% 100vDCO/
: :FXJ CER 0.01 UF +80-20% 10JVDCW
C:FXO CER J.)1 UF +80-20% 100VDC.

: :FXD !4YlIiR O.)1UF 5t 200VOCW
C:FXD >4YlAR O.HUF 5% 200l/OCO/
C:FXD CER 0.1 UF .80-20'1; 100vn:0/
C:FXO ilL ELECT 680 UF +50-10% 25VDCO/
: :FXO AL ELECT S80 UF +50-10'1: 25VOC"

C: FXO AL ELECT 1600 JF +50-10' 16VOCW
C :FXJ Al ELECT 1600 UF +50-10'1: 16VDCO/
C:FXD FLECT 22 UF lOt 15VDCW
::FXO ElECT 22 UF 107; 15VDCW
C :FXD 47PF 5% 300V
DIODE: SILICON 30MA JOWV
)I'JJE:SILICON 30"1A 30l/V
OI:1:>=:SILICO"l 30MA 30t/V
:JI[lJ=:S ILICO:>l 30MA 30WV
OIODE:SllICON 30MA 300/V
JIOI)£:SILICO", 30MA JO"V

11 J::lE:SIlICO:>l 3JMA 30t/V
Ol'J)::SILICON 30,,"A 30llV
11JDE:SILICO 30MA 30,,11
:)(,1)E :B~EA'(DOo/N 6.81V 5'1:
OIIJOE:SILICI1N lJMA 30tlV

J!CDE:SILICON 30MA 30"V
IJ E:SIlICON 30MA 30tlV

JI JE :8,{EA!(JOtlll 6.81V 5%
JllJDE:S 11ICO O.75A 4:>OpIV
OlrJ)E:SllICON 0.75A 40:JpIV

Olll)E:~llICON :>.75A 400pIV
JIO)'::SILICON 0.75A 400pIV
:JIJOE:SllICON 0.75" 4:>OpIV
JIOJ::SlllCDN 0.75A 400pIV
OIDOE:SIlICON 30MA 30"V
DIODE: SILICON 30 MA 30 WV
DIODE: BREAKDOWN 13.0 V 2 % 400 MW
DIODE: SILICON 30MA 30WV
)1,1)= BRFAKOO"N:13.0V 2 '; 400 '4'1
:>1J!>E:RREAKDlJo/N 6.19V 5::
)f0):: tl~EAKOO"N:4.32V 5'1:

:>1 JDE:T.C.RE"FERENCE JEDEC TYPE IN827
)I,IF :BPEAK:JOtlN 6.19V 5:(
JIJOE 8RE"KD':lllN:4.32V 5';
I)IO)E:T.C.REFERENCE JEDEC TYPE IN827
CONN: R & P, 50 CONTACT PLUG
TSTR:SI pNp (SELECTED FROM 2N3702)
TSTil.: SI pNPI SELECTED FROM 2N3702)
TSTR:SI PNPISELECTED FROM 2N37021
rST<l,:SI pNplSELECTED FROM 2N37021
TSTP:SI PNPISELECTEO FRCM 2N370?l
TSTR: SI NPN (SELECTED FROM 2N3704)
TSTR: SI PNp (SELECTED FROM 2N3702)
TSTil.:SI NpN
TSTR:SI NpNI SELECTED FROM 2N3704J
TST<l,:SI Pi'll'
TSTR:SI FET 30V
TSB:Sl pNI'(SELECTEO FROM 2N37021

TSTR: SI FET 3JV
TSTR:SI pNISELECTED FROM 2N37041
~:VAR CERMEr tJK OHM lot LIN 1/2"
<l,ESISTOR PACK: 5 FXD 56 K OHM 5 %
,{:FXO COMp 5SK OHM 10'1: 1/4W

14493
72136
72136
28480
28480

28480
72982
72982
72982
72982

28480
28480
72982
73445
73445

73445
73445
56289
56289
00853
07263
07263
07263
07263
07263
07263

07263
072b3
07263
04713
07263

07263
07263
04713
04713
04713

04713
04713
04713
04713
07263
07263
28480
07263
28480
04713
04713

04713
04713
:>4713
04713
74868
28480
28480
28480
28480
28480
28480
28480
07263
28480
80131
01295
28480

01295
2(\480
28480
56289
01121

34740-66511
Il.OM15F101J)C
ROM15F101J)C
0160-0362
0160-2205

0180-1701
801-K£l000ll
801-K800011
801-K800011
801-K800011

0160-0207
0160-0207
8131-100-651-104Z
ET681X025A02
ET681X025A02

ETl52X016A03
ETl52X016A03
150i>226X901582 -OYS
150:l226X901532- )YS
aBO
FDG1088

FDC1088
FOC1088
FDC1088
F'JG1088
FOC1088

F):;10811
FOCt088
Fi>CI088
SZl0939-134
FD:11088

FDGI08S
FOC1088
SZl0939-134
SU358-9
SR1358-9

s'n358-9
5<1,1358-9
SR1358-9
S<l,135A-9
FOC1081l
FDG1088
1901-3190
FOG 1088
1902-3190
SZ10939-122
SZ 10939-77

Obd
SZ 109'19-122
SZ 10939-77
Obd
57·10500·27
1853-0020
1853- 0020
1853-0020
1853-0020
1853-0020
1854-0071
1853-0020
S17843
1854- 0071
2'l4037
2111595
1853-0020

2111595
1854- 0071
2100-2522
200 C 0 BD
C8 5631

I

Alt< l5
AH1£>
Al 17
AUU8
A1R 19

A1R20
AIR71
AIR22
AIR23
A1R24

6-2 REV 0

1810-0135
1810·0135
OSA4-1031
OSR4-1031
01> 84-1031

OS84-1031
0684-1031
0757-0280
2100-2413
0757-0442

RESISTOR PACK: 5 FXD 10 K OHM 5 %
RESISTOR PACK: 5 FXD 10 K OHM 5 %
<l,:FXO COMp 1:>1( OHM 10: 1/410/
R:FX!> CO/4P 1)0( OHM 10'1: 1/4W
R:FXJ CaMP 10K OHM 10 1/4\1

R FXO CaMP 1:>K OHM 10 1/4W
'l. FXD COMp 10< OHM 10'( 1/4W
R FXD MET FL"l 1 .DOK 0-11'1 U; 1/80/
R V~R FLM 200 OHM 10% LIN l/2W
~ FX) MET FlM l:>.OK OHM U 1/80/

56289
56289
01121
01121
01121

01121
01121
28480
28480
28480

200 C
200 C
C8 1031
CB 1031
CIl 1031

:3 1031
C8 1031
0757·0280
2100-2413
0757-0442

OBD
OBD



Model 34740A

Table 6-1. Replaceable Parts(Cont'd)

section VI

Reference HP Part Number Oty
Designation

Description Mfr
Code

Mfr Part Number

6AIR25
AIR26
AIR27
AIR28
AIR29
AIR30
AIR30
IIIHI
IIIR3l
AIRB
Al~34

AIR35

AIRl1l
AIR31
AIR3~

AIR39
AP4)

AIR41
Al~ 42
Al R43
AIR41
AIR43

AIR49
Al~ 5)
AIR51
AI~ S2
AIRS3

6 AIRS4
AIR:;5

6 AIR 51)

AIRS7
AI~ 59

.\lR59
AI.l1lJ
AIR61
AlS I
Al.J4

ALJ'>
AU.>
ALJ7
AU8
tALJ~

AllllO
Aldll
AIU 12
Al U13
A1U14

AlU IS
AU 1 11
AW17
AU 18
llLUU

ALJ20
A1ll2J
AU?4
AIU25
AIYl

Al
A2C 18
A2Cl ~

Al()2Cl
A20n

A2n7.
A2..l23
A2024
A2025
A202b

A2:Jl.7
A7.na
A2J29
A2R44
A2R45

A2R411
tA2Ul
tA2U2

A2U3

0683-6815
0698-4539
0684-1011
0684-5621
J684-2231
0698-4479
0698-0064
01184-1031
1810-0143
059g-H 79
01184-1031
0584-3321

1810-0139
1810-0139
1810-0140
0584-3311
ll684-3311

05~4-~311

0f,P4-3311
1810-0139
0584-1021
ObR4-4721

05'1tl-4443
0f.~R-4391

0584-4721
01198-4443
Ob91l-4391

0757-0280
059~-3118

0757-0280
0/"98-3178
2100-3154

2100-3154
lIllO-O 13 0
0684-3321
3101-1123
1820-0586

1820-0511
lQ20-0bb 1
lA20-0583
1820-0596
11120-0798

1820-0583
1820-0585
1920-0668
1820-0567
1820-0583

lR20-0585
1~20-059h

lfl2ll-0 583
1820-05113
lQ20-0584

1920-0596
1~20-0203

18l0-0321
1620-0430
0410-0461
0410-0468
34740-66512
01 tlO-l 701
011,0-0156
11l54-0071
B 54-0215

B54-0215
1854-0215
1954-0215
185/.-0215
~854-0215

1854-0215
1R54-0215
1854-0215
01184-4721
0684-8201

0684-8201
1920-0635
1820-0511
18~661

R:FXD COMP 680 OHM 5% 1/4W
R:FXD MET FLM 402 K OHM 1% 1/8W
R:FXD COMP 100 OHM 10% 1/4W
R:FXD COMP 5.6K OHM 10% 1/4W
R:FXD COMP 22 K OHM 10% 1/4W
R:FXD FLM 14 K OHM 1% l/BW (OPT. 080)
R:FXD MET FLM 9.31 K OHM 1% l/BW (OPT 050)
R:FXD COMP 10< OHM lOt: 1I4W
RESISTOR PACK 5 FXD 3.3 K OHM 10 %
R:FX FLM 14K JHM U 1/8W
R:FXD COMP 10K OHM lOt: 1/4W
~:FXD COMP 3333 OHM l:n I/4W

RESISTOR PACK; 4 FXD 22KOHM 5%
RESISTJR PACK: 4 FXD 22 K OHM 5%
Il.ES ISTJR PACK: 3 FXD 22 K OHM li %
~:nD COMP 333 OHM 10% 1I4W
R:FX!) COMP 33;) OH'4 10~ 1/4W

R:FXD COMP 333 OHM 101: 1/4W
{:FXO COMP 333 oHI\ 10~ 1/4W
Il.ESISTDR PACK; 4 FXD 22KOHM 5%
R:FXD COMP 1033 OHM 10% 1/4W
R:FXO COMP 47:>0 OHM 10% 1I4W

R:FXD FLM 4.53K OHM U 1/8W
R:FXO FLM 69.8 OHM U 1I8W
R:FXO COMP 47:>3 OHM lJ~ 1I4W
R:FXD FLM 4.53K OHM u; 1/8W
R:FXO FLH 59.9 OHM U 1/8W

R:FXi) MET FLI\ '.OOK OHM U 1/8.
R:FXO MET FLM 487 OHM U 1/8W
'l:FXJ 101fT FLM 1.00K OHM U 11811
~:FXO MET FLM 487 OHM 1:C 1/8W
.l :VA~ CERMET 1000 OHM 101: TYPE P 3/4.

R:VAR CERMET lJ30 OHM 10% TYPE P 3/4.
:IR:UIT-PASSIVE:!J RES. 14 PIN
R: FXD CoMP 3300 OHM 10 % 1/4 W
Soil T:-i:PUSH8UTTON 4POT SINGLE STA.
I:: TTL LP HEX INVERTER

IC:TTL QUAO 2-INPT ANO GATE
IC:TTL QUAD 2-INPT OR GATE
I::TTL LP QUA) 2-INPT NANO GATE
IC:TTL LP DUAL EOGE TRIG, 0 F/F
IC:TTL SIX DECADE

IC:TTL LP OUA 2-INPT NANO GATE
IC:TTL LP QUA!) 2-INPT NAND r.UE
IC:TTL HEX DRIVER W/OPEN COL1I30V)
IC: TTL DUAL VOLTAGE·CONTROLLED FLIP-FLOP
IC: TTL LP QUAD 2-INPUT NAND GATE

IC:TTL LP OUAfJ 2-I>jPT NAND GATE
IC:TTL LP 'lUAL EDGE TRIG, 0 F/F
IC:TTL LP ~UAD 2-I~PT NAND GATE
IC:TTL LP QUAD 2-INPT NAND GATE
I::TTL LP OUAO 2-INPT NOR GATE

I::TTL LP DUAL EDGE TRIG, 0 F/F
1: :JPE~ATlONAL AMPLIFIER
l'ITE;RATEO CIR:UlT:HI-SPEEO COOlPARATOR
1::lINEAR, VOLTAGE REGULATOR 5V
nYSTAL: QUARTZ OPTION 060
CRYSTAL: QUARTZ OPTION 050
!)ISPLAY ASSY
:: FXO ELECT 5.9 UF 20:( 6VOCW
C: F XO MY O.OOH UF 10~ 200VDCW
TSTR:SI NPNI SELECTED FROM 2N3104)
TSTR:Sl NPN

TSH:SI NPN
TSTR:SI NPN
TSTR: SI NPN
TSTR:SI NPN
TSTR: SI NPN

TSTR: SI NPN
TSTR:SI NPN
TSTR:SI NPN
R: FXD 4700 OHM 10 % 1/4 W
R:FXO COMP 82 OHM 10% 1/4W

R: XO COMP 82 OHM 101: 1/4W
IC DIGITAL
1: TTL OIGITAL
Ie TTL QUAD 2-INPT OR GATE

01121
28480
01121
01121
01121
28480
28480

01121
56289
28480
01121
01121

56289
56289
56289
01121
01121

01121
01121
56289
01121
01121

28480
28480
01121
28480
28480

28480
28480
28480
28480
28480

28480
28480
01121
11590
12040

01295
01295
12040
12040
28480

12040
12040
01295
04713
12040

12040
12040
12040
12040
12040

12040
07263
01295
28480
28480
28480
14493
28480
56289
Z8480
80131

80131
80131
80131
80131
80131

80131
80131
80131
01121
01121

01121
28480
28480
01295

C86815
0698-4539
C81011
C85621
C82231
0698-4479
0698-0064
::8 1031
200 C OBD
0698-4419
C8 1031
:8 3321

200 C 0 BD
200 C 0 BO
200 C 0 BD
C8 3311
Cll 3311

C8 3311
Cll 3311
200 C 080
C8 1021
Cll 4721

0698-4443
0698-4391
CB 4121
0698-4443
0698-4391

0751-0280
0698-3118
0151-0280
0698-3178
210!)-3154

2100-3154
1810-0130
CB 3321
A-3101-1123-1
OM74L04N

SII1408N
SN1432N
01\14LOO>j
0~14L 74N
1820-0198

!)"114LOON
0'474L03N
SN1401N
MC4024P
DM74LOON

01\74L03N
O0l14L 74N
01\74LOON
0'l14LOON
0'414L02N

DM14L14N
SL8940
SH2 HOL
1820- 0430
0410-0467
04.10-0468
34740-66512
0180-1101
192P39292-PTS
1854-0011
2113904

2N3904
2113904
2N3904
2113904
2N3904

2'l3904
2N3904
2'13904
CB 4721
CB 8201

C8 8201
1820-0635
1820-0571
SN7437N

6USE FOR ALL REPLACEMENT

REV 0 6-3



Section VI

Table 6-1. Replaceable Parts(Cont'dl

Model 34740A

Reference HP Part Number Oty
Designation

Description Mfr
Code Mfr Part Number

A2U2!>
tA2U 27
A3
A3Cl
A3C2

A3C3
A3C4
A3C5
A3CRl
A301

A302
A3'J3
A304
A3l5
A30&

A307
AJ.,8
AlO IJ
A3011
f.Hl

1990-0405
1990-040B
34740-66503
0180-0291
0160-3183

0160-2641
0150-0093
0150-0093
1902-0041
1855-0412

1855-0412
1855-0412
1855-0412
1855-0308
1854-0071

1855-0093
1855-0308
1855-0412
1855-0412
0&'i8-4485

"1 SP.lAY PLUS MINUS
"ISPlAY MODIFIED
AMPLIFIER ASS'/'
C:FltO ELECT 1.0 UF 10~ 35VOCW
C:FltO MY 0.41 UF 20~ 50VOCW

C:FltO POLY 0.1 UF 10~ 50VOCW
C:FltO CER O.H UF +80-20~ 100'lOCW
C:Flt!) CER 0.01 UF +80-201: 100VOCW
OIaOE:BREAKOOWN 5.11V 5~

TSTR:FET SI N-CHANNEl

TS TR: FET SIN-CHANNEL
TSTR:FET SI N-CHANNEl
TSTR:FET SI N-CHANNEl
TSTil.:SI DUAL N-CHANNEl
TSTR:SI NP~ISElECTEO FROM 2N37041

TSTR:FET N-C-iANNEl
TSTR:S1 DUAL N-CHANNEl
TSTR:FET S1 N-CHANNEl
TSU:FET S1 N-CHANNEl
R:FXO FlM 23.2'( OHM U 1/8W

14493
56289
84411

56289
72982
12982
04713
17856

17856
17856
17856
28480
28480

28480
28480
17856
17856
28480

34740-66503
1500105X903542-0YS
HEW 101

1049R5-POP 275 SPEC
801-K8000ll
801-K8000 11
SZl0939-98
FN 2960

FN 2960
FN 2960
FN 2960
1855-0308
185ft-0071

1855-0093
1855-0308
FN2960
FN 2960
0698-4485

A3R2
A3R3
A3R4
A3H
A3R&
A3R6
A3R7
A3R7
A3R8. R9
A3Rl0
A3Rll

A3Jn
A3J7.2

6-4 REV 8

0&84-4711
0698-4485
0757-0442
0&84-2731
0&9B-4501
0698-4495
0698-3157
0698-3519
0698-4494
0684-1031
0684-5631

1920-0203
1820-0203

1
1

1

R:FltO COMP 47) OHM 10~ 1/4W
R:FltO FU1 23.2< OHM U 1/8W
'l.: FXO MET FlM 10.0K OHM 1~ 1/811
R:FXO COMP 27lt OHM 10~ 1/4W
R:FXO FlM 59K OHM 1% 1/8W OPTION 060
R: FXO FlM 37.4KOHM 1% 1/8W OPTION 050
R:FXD MET FlM 19.6K OHM 1% l/fNJ (OPT 060)
R:FXD MET FlM 12.4K OHM 1% 1/Fr-N (OPT 050)
R:FXD FlM 35.7K OHM 1% 1/Fr-N
R:FXD COMP 10K OHM 10% 1/4W
R:FXD COMP 56K OHM 10% 1/4W

IC:JPERATlO~Al AMPLIFIER
1::JPERATlO~Al M1PLIFIER

01121
28480
28480
01121
28480
75042
28480
28480
28480
01121
01121

07263
01263

C8 4711
0698-4485
0751-0442
CB 2731
0698-4501
CEA T-O
0698-3157
0698-3519
0698-4494
C81031
C85631

Sl8940
Sl8940

OBD



Model 34740A

Table 6·1. Replaceable Parts(Cont'd)

Section VI

Reference HP Part Number Oty Description Mfr Mfr Part Number
Designation Code

MISCELLANEOUS

5040·7001 CIHCH RIGHT SlIDE
5040·6000 CATCol LEFT SIDE
0340-07A2 1 I SUL ATOR: TRA'lS I STOR 28480 0340-0782
0340-u7A3 2 INSOLATOR:SPRING 00000 OBO
0370-21~9 3 <~JA: PUSHBUTTON 28480 0370-2159

05300-7.0010 1 CASE 28480 05300-20010
05300-4:10:13 4 SUPPOH:I\OARO 28480 05300-40003

O~~OO-40004 4 GOI E: SLl OE 28480 05300-40004

1400-):183 1 FUSEolOLOER: EX TUCT nR POST TYPE 75915 341001

2\ 10-0:>04 1 FUSE: CARTRIDGE 1/4 AMP 250V 75915 3AG/CAT • 312.250
2110-0:>27 1 FUSE:0.125A 25JV 75915 312.125
34740-60201 1 PANEL ASSY: REAR 14493 34 HO-60201

4040-0920 1 PANEL: FIlONT 28480 4040-0920

7120-2'131 1 NAMEPLATE 28480 7120-2931

8121-13411 1 CA:iLE ASSY:POWER, OETACHA8L E 70903 KHS-7041

038J-0313 1 STA'lOJFF:CAPTIVE 4-40 X 0.312" LG 00000 OBO

03110-0775 1 STANJOFF:SWA:;E TYPE 1.000" LG 0.250")0 00000 080
1251-0291 1 C I NECTOR: 14 PIN 02660 57-10140

1251-Z357 1 SJC KEl: 3-PI N ~ALE POWER RECEPT ACLE 82389 EAC-301

3101-16J9 1 SWI TCH:SLIIJE 2-0POT 82389 llE-1036

9170-0894 2 BEAD - SHIELDING 28480 9170-0894
(). 91llO-3413 1 TRANSFORMER (Tl) 28480 91llO-3413

(). USE FOR ALL REPLACEMENT

REV A 6-5



Model 34740A Section VII

SECTIO N VII
CIRCUIT DIAGRAMS
TROUBLESHOOTING

7·1. INTRODUCTION.

7-2. This section contains the diagrams and trouble­
shooting information necessary to maintain the Model
34740A. Both schematic diagrams and pictorial views of
the circuit boards are included.

7-3. NOTES.

7-4. The following notes apply in general to all schematic
diagrams:

a. Partial reference designators are shown. Prefix with
assembly or subassembly designation(s) or both for com­
plete designation.

b. Component values are shown as follows unless
otherwise noted:

Capacitance in microfarads
Resistance in ohms

c. *Average value shown. Optimum value selected at
factory.

d. ....L Denotes earth ground.

e. ..... Denotes chassis or frame ground .

f. V Denotes floatable circuit ground.

g. 17 Denotes printed circuit assembly ground.

h. - - - - Denotes assembly ou tline.

o. An (L) suffix indicates low-true logic signals; other­
wise signals are high true.

7-5. TROUBLESHOOTING.

7-6. The philosophy in troubleshooting the 34740A is that
when a signal is found to be incorrect, bu t all of the signals
that develop this signal are determined to be correct, then
the components directly associated with the incorrect signal
are the only ones that may possibly be faulty. The
components include those that directly develop the signal,
as well as some that are driven by the signal and may load
down the signal.

7-7. It is implicit in this' technique that there be no
feedback loops. There are feedback loops in the 34740A,
but a simple method exists to break each of these so that
the technique is valid.

7-8. Table 7-1 and Signal Development Diagram Figure 7-2
show which of the 27 major signals directly develop each of
the 27 signals. Each signal is described in Figure 7-3 or 7-4
so that it may be determined to be correct or incorrect.
Table 7-1 lists the components that may be faulty when a
signal is found to be incorrect but its developing signals
correct.

7-9. Troubleshooting Steps.

1. Check power supply voltages (± 12 V, + 5 V, ± 6 V).
These are found on the 11456A Test Card and vertical
amplifier assembly A3.

i. - - - - - - - - Denotes subassembly outline. 2. Determine if the malfuction is in the 34740A or
function plug-on module. Separate the 34740A from the
plug-on module and connect the 11456A Readout Test
Card to the 34740A. Check the readout by applying dc
voltages up to ± 2 V to the INPUT pin and GND 1. The
display should blank out at ± 2 V. Check the decimal point
display by connecting DP1, DP2, DP3 and DP4 to G D 3.Denotes front panel markings.

------- Denotes main signal path.j.

k. ....------.-- Denotes feedback path.

1.

m.... Denotes screwdriver adjust. 3. Check the display with the four test switches on the
11456A.

n. \924, Denotes wire color. Color code is the same as
the resistor color code. First number identifies the base
color; second identifies the wider strip; and third number
identifies the narrower strip (e.g.\924/ = white, red,
yellow).

4. Refer to the Signal Development diagram Figure 7-2
and Table 7-1, and begin checking signals accordi~ to
Figures 7-3 and 7-4. Good startin~oints are signal Qj)
and timing signals A, Band C at ~ .

7·1



Section VII Model 34740A

REFERENCE DESIGNATIONS

I
I

Jr----~!~ 2
I DENteS SCHEMATIC

ON WHICH CONNeCTION
IS MADE

TEST VOlTAGE~

+Z.9ZV

SUBASSEMBLY OF AZ
,v(COMPleTe DeSIGNATOR IS AZAII

AI
[PHOTO:CHOPPER osc- I
I I
I R2 I
I I
I I
I I

R3

,-vCOMPlETe DESIGNATOR IS AZR4
R4

NUMBeR INDICATeS
PIN OF XAZ AND PI

PLUG PI IS MOUNTED ON ASSeMBLY OR IS PART
;'VOF THE ASSEMBLY BOARD (COMPLETE DESIGNATOR IS AZPI)

PI

ASSeMBLY ASSeMBLY
ReFEReNCe ASSEMBLY PART NUMBER
DESIGNATION NAME (INCLUDeS AZAI SUBASSEMBLY)

~~~-----­
POWER SUPPLY (OOXXX-66501l

~2
: I
I I

: I

: I
~--"",-<:(4

I

PI IS NOT MOUNTED
ON AZ ASSEMBLY
(COMPleTE DESIGNATOR IS PI)

I
~ 18

WIRE COLOR: COLOR COD;;?THE SAMe I ~
AS THE ReSISTOR COLOR CODE. FIRST eYEleT OR STAND­
NUMBER INDICATES BASe COLOR SECOND I OFF TERMINAL, MAY OR

~~~B~~/k~DfN~~r1fis Wi~~R JI:~'dw:~D I MAY NjOT a;;,UMB;;;;D
STRIP. (~DENOTES WHTIReDIYel WIRE) I l' t9

JACK XAZ IS MOUNTeD ON
CHASSIS OR ANOTHER ASSeMBLY

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

STD-B-2192

7-2



ZERO DETECT
DURING 3T5

13 14 I 15

REFER~NCE ENABLE' : I
IN~EGRA;OR ENABLE

Generates the A. B and C TIMING

~~n~~~~~:t i~~~~~s d~~~et~~~ A B C..,~ ~ T~!...M__.IN~:....~a.......
5T0 of the measurement per·
iod. Driven by 30 Hz from the
Data Accumulator.

COUNTER RESET

30 Hz RESET
DRIVE

Provides pulses to operate the
Input Polarity and Counter
Reset circuits when they are
enabled by the Timing Gener·
ator.

30 HZ TIMING ONE·SHOT

o

30Hz

TIMING GENERATOR

AUTO ZERO

OVER­
LOAD

FULL
SCALE

ZERO
SCALE

II 12
I

INPUT ENABLE

INTEGRATOR
ENABLE

TRANSF

R

~

DATA & TIMING
CLOCK

------ -

ZERO·DETECT CATCHER

The Zero Detect line from the
V-to·T Conv.oscillates after the
first crossing of zero voltage
(Zero Detect). Zero·Detect
Catcher allows only this first
crossing to fire the Transfer
one-shot.

- - ----- -

TIMING A.C

POLARIZED
ZERO DETECT-

l- -

ZERO·DETEC STEERING

30 Hz POLARITY
DRIVE

Zero·Detect Level Set

'----------:--.--<1'. :'0
I
I
I
IL _

FET·SWITCH DRIVE

3470A·0· 2802

TIMING

Drives the FET switches that A B.~CH ~ ~ ~ + ~ ~ +~ ~ + ~H +~ ~ +.
operate the analog voltage·to·I" time converter.

I
I VOLTAGE·TO·TIME CONVERTER INPUT POLARITY
I (ANALOGI

I I I I I 0 (Time interval t3' Zero Detect proportional to DC Input Voltage) Determines the polarity of the $ The polarity Iof the Zero·

I TIMING A. C Input voltage from the Zero W Detect pulse is dependent up·
I I I I L - - - - - - - - - - - - - - - - - - - - ...,,, .~""""-4I~...........-t Detect line at t2 to operate the I--"'_~ on the Input polarity. Zero·

I I" Zero Detect Steering circuit Detect Steering ponverts it into
AI 8 118 Ie and supply the polarity to the a positive·t -ground levelVI I I I: I Display. change on eitt'" input polar·

",uL,,:! i Ar~ A ,,,,,L, ...~ - ....~ - r~ -,~-,h.... " 1
~ 01 Y :: ~ WI 1+ "'~ SWITCH. => 1- "'~ 1- "'~ ,- "'., J' :::::> I

InputVoltage---<7"" I I I;~ k::: Q7--"""'.....-v--.,..,.... k:::.'>-..-v-.~ ~>-"'WVI.~ k::: Z ~ ..Z-ER-O-D-ET-EC-T-LE-VE-L-CH-AN-G·E----....;..~---.....

j-_J: L__• AUTO ..- - ..- + I + r- + TROUBLESHOOT

~ I: Q4 r ZERO BUFFER AMP INTEGRATOR 'V SLOPE AMP ZERO DETECT JUMPER

+ Ref Voltage "---~...... 'V High·to·low impedance con· Produces a dual slope wave· Increases the Integrator slopes Develops a pulse at Zero De.

r - - - ...J verter. :;r~'\;i:a::t~;I:~I:':~ :~nCthieve a precise Zero Detect :: g~;~n~~~n'ttrn:~ ~;:::
I tional to the DC Input Voltage. ZD level is actually adjusted to

03 !,/ and the t3 . to . ZD slope fixed. :e;~~tage slightly different than

. Ref Voltage~ ..'--__--' AUTO ZERO :~u;.,~~~:et~r~~etb~ I~~: AUTO ZERO

Voltage '"
.... .A • ""(01)-1----------.....

-: Auto·Zero I
~ CapacItor i

__~----------------_-__-J

TRANSFER

NOTES
.................. Timing System· free running; does not depend on Input Voltage.

:~n~~;t;~s;e~~~~~;a~y~;;~%:~:~:::~~~: ~~:::;dC;::~il~~:~6i~~:'in @ and @ .and decimal code in @

TRANSFER

ZERO DETECT Transfers the Data out of Data
HELD Storage into the front panel

..._..;,;,;;,;,;,--~ Display via the scanning system
at Zero Detect.





34740A SIGNAL DEVELOPMENT

DATA

NOTE: The Data Display and si9na1s ® thru ®
may be tested by usin9 the 11456A Read-Out Test
Card which synthesises the Data si9nals at this
point. This assumes that @ signal is made
false by a zero Input Vollage or the jumper in
the Troubleshoot position. and that @ does not
improperly 90 true.

11456A READ-OUT
TEST CARD -

DATA SCANNING SYSTEM

I

LOGIC

~
r-----+---------- I-------------------------

DATA SYSTEM

I

I
L- --=-~_~ _l_l-----------.:::-= SCANNED DATA:::::> SCANNED

T OATA ':iJL;'iPLEX { OS --t--------O~V:....E-R .....-~-----J-- ;i;: J':~.l:~rr~·DI~~~~V
DRIVE .. RANGE1
• G

I's thru 1000's RIGHT/LEFT RIGHT/LEFT

NOTE: Oscilloscope external tri9gerin9 point ~IIJ~ DISPLAY CH~t}~TER HALF
for troublest-boting Scannin9 system is si9nal SCANNED J BLANK GENERATE CHARACTER
Z @. ne9at1ve slope. • 6) i Z

SiN

l-+OVER-
LOAD

G

L,NTEGRATOR~SLOPE LZERO """''' ZERO ~ ZERO
~ WAVEFORM - SIAGMNPAL~ DETECTJU..PERlr-l+-------- DETECT ~ DETECT - TRANSFER ~... _ r=o-. I ,POLARIZED HELD 41) I

I «9 I ., ~ROU;LE- A ~I I SHOOT ., W
+- -. INPUT:;ea~h~A~-~Ofeedbac~---1 .. PO~ITY-~------r---------~---;-+-----------------------------------•. P~~~~~~Y

loop by 9roundin9 front end of A3C2. W

ANALOG

TIMED
DC INPUT 6

NOTE: Oscilloscope external tri9gerin9 point for
troubleshootin9 Timing and Data systems is
Timin9 si9nal A 0. positive slope.

T1~ING SYSTEM

NOTE: The Reference FET I J REF VOLTAGES
Switch Drtve Q) is dependent ~
upon the polarity of the Input~I W
Vollage determined from the L _ FET
Ztl.emero Detect waveform (Ii) at __ SDWRIIVTECSH ---l

t z • This feedbaCli loop
may be broken so that the Timi09 0 0
~nals 0 alone generate 0 thru I - I

~ by placin9 the jumper in the
Troubleshooti09 position. The r---------------------------......-----<~----+-------------.J
Data System then operates only
on a ne9 Input Voltage. and TImi"9
si9nal B 0 generates @ to 9ive a
full scale ne9 display.

3470A·E· 2989

I------------------------------~--------------------------------l

I
I
I
I
I r----------~--I I Break this Polarity feedback loop b-;...T - - - - - - - - - - --,
I putlin9 Jumper in Troubleshoot position. I

: RJ6C:A~':c~E l...:---~L

~;~~:~;_-+I ....:I.:::DA:..:T:::..A-=~:::k::::: _+I---- ~.
I
I
I
I
I
I
I
I
I~
I
I,-----------------
I
I ~sE~iho~~: ttow~u,t:~f~ackI the 3MHzQ)durin9 r - -- - -- - - - - - - -----,

Transfer ond Reset~ I . I
I othe~wise Q) is free '"

running. '\ / L I
L_ - - - - - -~...:::: i z

- .... 3i1Ti: ,RiT---6
I
------"--=::-=----...,

CON~?i100ED-+-------------:I:---~-_t_------------------.J
•

2
Figure 7-2. Troubleshooting.
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34740A TIMING a DATA WAVEFORMS

•• Components to left of diagonal generate the signal; those to right may load
down signal.

• These are feedback signals. 0 and ® act only to cut off Q) momentarily;
check that they are not permanently in the disabling state. ®may be broken by
putting the troubleshooting jumper in the troubleshoot position. @ may be
broken by grounding the front end of A3C2.

Signals @thru @are shown for a
negative input voltage. They are
inverted from this for a positive
input voltage.

oTE: Zero Detect is shown
occuring halfway between t4 and t5

would happen for an Input Volt­
age 0' .1.5 V on the 1 V range.

'0

OVER­
LOAD

'5

to­
FULL frl

SCALE t;j
t 4 9

ZERO
SCALE
RESET

'3
POLARITY
DETECT

, 2'0
t

I I
3MHl is slopped I

0 Ia:
s UJ NN

idUring Reset at t] I

and Transfer at J as
Zero' Detect

I
1

~i1.8V NOTE: Not drawn to Ical•• 1 i
-.l...- O.liL l / em Zero· Detect may occure

OV
anywhere from t, to t$
dependinq on Input Voltage

+5V/

/
I

~ 3.5ms I
1

1

1

-25~1 i
I

4.4V 1 -
I

- ov
1

+ 4.4V
1

1
OV

+4.4V
1

1

ov I

+5V !
-25iLl I

OV I
I

+5V I ~

Enable I
- -IOV

1
+5V 1

Enable I
.. _Oscillation

10V Jumper in ,/ -"'1--
;:~t~~~shoot'" - --- +5V

I
I -IOV

1

- +5V 1 +5V

! Auto Zero

-8V 8V -
1- +5V I

Enabl. Enobl.

-IOV I -
+IV Reference Voltage I~;

I I
Jumper in I

-OV Troubleshoot~ 1
pOlltlon I

-1.5V Input Volloa. -- ~

I -~
Plateau voltoqe 1

I I\On
ol propOftional to

::?~fi"db 1Input VoltoQ'
9'°~o\IO'l'

~ L..-- Jumper in

"'\o:;.n9,,1 KI '~~~~t~~~"hit
I '.-'

1

~
I , ...

-0.5V ----k::1- __ 1 Jumper In
1..- Troubleshoot

[, pOlitlon

1

+4.2V 1

- Input Voltoae waveform I
+3V ,--.... Jumper in

I
............Troubleshoot

OV ::t.I~~ ~!23~w~e~~ _ ~-..,
position

+4.5V I
I

ov I

1- Input VOltoQ' +4.5V l
I I

__~~~ ~1!.2SI!-_____
OV 1

~---- --
I

4.4V

I
I.--

- OV

+5V I

Tim. all.. t. .J.
proportional to~ ....- 25,"s

Input VOltoQ~ OV I

3MHz

TRANSFER

ZERO DETECT
POLARIZED

ZERO DETECT+
HELD

DISABLE

TIMED DC INPUT
a REF VOLTAGES

+

C

ENABLE

A

Externally trigger oscilloscope on
signal A (3) positive slope, select
20 mslem time base and adjus
sweep vernier so that timing point
fall on graticule lines.

~INTEGRATOR ENABLE

«D INTEGRATOR
WAVEFORM

0 SLOPE AMP
WAVEFORM

G) ZERO DETECT

4D INPUT POLARITY

~ AUTO ZERO

~ RESET

o INPUT ENABLE

o TIMING B

o 30Hz TIMING

o 30Hz CONDITIONED

OREFERENCE

o
The 3 MHz signal is the only one in
the Timing System not developed
by other signals. It is free running
except for being turned off momen·
tarily by the Reset and Transfer
signals.

Faulty Components··

U23, Qll, CR8 thru CR10

U24,CRll,Q17,CR12

U15

U8, U6/U5

U10, U4, U17/U15

U16, U10/U14, Q20

Q7, Q8, U22, CR7

Q12, CR2

U6, U5/U3

Ull,U19/U7

Ul/U2

U7, U9, U12/U8, U6

U7,U16,U18,U20,U17/U10,U19,Q17,CR12
(U14, U16, U17 if Jumper in
troubleshoot (B) position)

Q15, CR5, CR6, CR8, U17/U10

U4, U5/U8, U5

Ull/U10, Ull

U4, U6, U8/U4, U5

U2/U27

Ul/U9, U5

U3, U5, U4/U2

U14/U10

Q16, CR7, U19

Q13,Q14,CR3,CR4,U17,U14

Ql thru Q6, CRl thru CR7, U21/Q7

U7, U13, Yl/U9

U9, Q18, CR13, CR15/Ull, U7

Ul/Q21 thru Q29

Q)
CD
o
o

o
o
Q)
o
o
@

®
@

®
®
®
®
®
®
@
@
@
@

@

@
@

@

@

Major
Signals

Table 7-1. Faulty Components.

00
o

CD ®*
o
o

0000
Recommended @ ®.
starting point ®
for "half-split" - 11
troubleshooting. 0 @ @

00®
®®

0®
®

Signals that Develop
The 27 Major Signals

Q)0®®
®

@@
@@

@@@
@@

@@

Figure 7-3. Timing Diagram,



Positive Inpu t
Polarity.

@

TriMer o~il~~ope on
Signal Z (negative slope)
to troubleshoot Scanning
System.

Figure 7-5. 11456A Readout Test Card.

11456A READOUT TEST CARD

@&
connecttOGND3toblankAdCVOltageupto

display. f ± 1.9999 V may be ap-
Goes low Zero Detect Connect these points to plied to the INPUT pin

at Overload. Held (L). ~:~ ~iS;~ay~est Decimal :~~n~ND I to test oper-

± 2 % _I+12V. !---,-------I IN~ Leakage Test Input

DISPLAY ""I A difference of more than
Ill. "'I 2 counts in the zero

+5V OVLD BLANK ~reading when these pins
o25 V • ILl I are connected to GND 1

± -4 A • indicates a leaky FET.

±2%±:!,veSgt~~~R ~Be~:~:~~~~;;:~
ZERO. Sf25\ 12kHz DET 30Hz. ignalA (positive slope) to

\!:::J I (:;\2 \ C troubleshoot timing and
\.!:.J data systems.

~R~F 30H T, AUTU GNk

r-~RE:_rZ :.' :I~~ ~i~ ~ZI'L~O H'OL~O I ;:I,;~~::~"g Auto

• .) a 4 2 I NORMAL. Connect this point to
~~ IGND 3 to stop timing in

""" Auto-Zero mterval.

® Scanning Signals. Logic G D. Digit Display Test
Switches.
Down position true. Sum
of switch positions equals
display digit in all decades.
INPUT pin must be con­
nected to GND 1.

Reference Voltages.

COllnect these pins to I
PUT pin to test full scale
readout. Display should be
± 10000 (± 3 counts).

Power &!pply Voltages.

(See A3 drawing for posi­
tion of ± 6 V supply volt­
ages.)

3470A - B - 3010

6KHz

+4.5V
3KHz

OV

+4.5V

OV

+4.5V

OV
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CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha­
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks.

Code
No. Manufacturer Address Code

No. Manufacturer Address Code
No. Manufacturer Address

00000
00136
00213
00287
00334
00348
00373
00656
00779
00781
00809
00815

00853

00866
00891
00929
01002

01009
01121
01255
01281
01295

01349
01538
01589
01670
01930
01960
02114

02116
02286
02660

02735

02771

02777
02875
03296
03508

03705
03797
03818
03877
03888

03954

04009

04013
04062
04217
04222
04354
04404

04651

04673
04713

04732

04773
04796
04811
04870
04919

05006

05277

U. S. A Common Any supplier of U. S.
McCoy Electronics Mount Holly ~rings, Pa.
Sage Electronics Corp Rochester, N. Y.
Cemco, Inc Danielson,Conn.
Humldlal Colton, Calif.
Mictron, Co. , Inc Valley Stream, N. Y.
Garlock Inc. . Cherry Hill, N. J .
Aerovox Corp New Bedford,Mass.
Amp. Inc Harrisburg, Pa.
Alrcraft Radio Corp Boonton, N.J.
Croven, Ltd Whitby, Ontario, Canada
Northern Engineering
Laboratories, Inc Burlington , Wis.

Sangamo Electric Co. ,
Pickens Div Pickens, S.C.

Goe Engineering Co City of Industry, Cal.
Carl E. Holmes Corp Los Angeles, Cal.
Microlab Inc Livingston, N. J .
General Electric Co. ,
Capacitor Dept.. Hudson Falls, N. Y.

Alden Products Co Brockton, Mass.
Allen Bradley Co Milwaukee ,Wis.
Litton Industries, Inc Beverly Hills, Cal.
TRW Semiconductors ,Inc Lawndale, Cal.
Texas Instruments, Inc. ,
Transistor Products Div Dallas, Texas

The Alliance Mfg. Co Alliance, Ohio
Small Parts Inc Los Angeles, Cal.
Pacific Relays, Inc Van Nuys, Cal.
Gudebrod Bros. SIlk Co New York, N.Y.
Amerock Corp Rockford, m.
Pulse Engineering Co Santa Clara, Cal.
Ferroxcube Corp. of
America Saugerties, N. Y.

Wheelock Signals ,Inc Long Branch, N. J.
Cole Rubber and Plastics Inc ..&!nnyvale, Cal.
Amphenol-Borg Electronics

Corp. . Broadview, nt.
Radio Corp. of Amerlca,Semi­

conductor and Materials
Division Somerville, N.J.

Vocaline Co. of America,
Inc Old saybrook, Conn.

Hopkins EngineeringCo .San Fernando, Cal.
Hudson Tool & Die Newark,N.J.
Nylon Molding Corp ~ringfield,N.J.

G. E. Semiconductor Prod.
Dept Syracuse, N. Y.

Apex Machine & Tool Co. . Dayton,Ohio
Eldema Corp. . Compton, Callf.
Parker Seal Co Los Angeles, Cal.
Transltron Electric Corp Wakefield, Mass.
Pyrofllm Resistor Co. ,
Inc Cedar Knolls, N.J.

Singer Co. , Diehl Div. ,
Flnderne Plant. . . . . . . . . Sumervllle, N. J .

Arrow, Hart and Hegeman
Elect. Co Hartford, Conn.

Taruus Corp. . Lambertvllle, N. J.
Arco Electronic Inc Great Neck, N. Y.
Essex Wire Los Angeles, Cal.
Hi-Q Division of Aerovox.. Myrtle Beach, S. C.
Precision Paper Tube Co Wheeling, ill
Palo Alto Division of Hewlett-

Packard Co. . Palo Alto, Cal.
Sylvania Electric Products,

Microwave Device Div Mountain View, Cal.
Dakota Engr . Inc Culver City, Cal.
Motorola Inc. Semiconductor

Prod. Div. . Phoenix. Arizona
Filtron Co. ,Inc. Western
Div. . Culver City, Cal.

Automatic Electric Co Northlake, m.
Sequoia Wire Co Redwood City, Gal.
Precision Coil ~ring Co EI Monte, Cal.
P. M. Motor Company Westchester, ill
Component Mfg. Service

Co. . W. Bridgewater, Mass.
Twentieth Century Plastics,

Inc Los Angelols, Cal.
Westinghouse Electric Corp.

Semiconductor Dept. Youngwood, Pa.

05347
05397

05574
05593
05616

05624
05728

05729
05783
05820
06004

06090
06175

06402

06540

06555

06666
06751
06812
06980
07088
0712~

07137

07138

07149
07233
07256
07261
07263

07322
07387
07397

07700

07829
07910
07933

07980

08145
08289
08358

08524
08664
08717
08718

08727
08792

08806

08984
09026
09097
09134
09145

09250
09353
09569

09795
09922
10214

10411
10646

Ultronix, Inc. . San Mateo, Cal.
Union Carbine Corp., Elect.

Div. . New York, N. Y.
Vlking Ind. Inc Canoga Park, Cal.
Icore Electro-Plastics Inc Sunnyvale, Cal.
Cosmo Plastic (c/o Electrical

Spec. Co.) . Cleveland, Ohio
Barber Colman Co. . Rockford, nt.
Tlffen Optical Co. . .
. Roslyn Heights, Long Island, N. Y.
Metro-Tel Corp WestburY,N. Y.
Stewart Engineering Co Santa Cruz, Cal.
Wakefield Engineering Inc Wakefield, Mass.
Bassick Co. , Div. of stewart
Warner Corp Bridgeport, Conn.

Raychem Corp Redwood City, Cal.
Bausch and Lomb Optical

Co. ......... . ...... Rochester, N. Y.
E. T.A. Products Co. of
America .. Chicago, Ill.

Amatom Electronic Hardware
Co., Inc. New Rochelle, N. Y.

Beede Electrical Instrument
Co. , Inc " Penacook, N. H.

General Devices Co. ,Inc Indianapolis, Ind.
Components Inc. ,Ariz. Div PhoeniX, Arizona
Torrington Mfg. Co. ,West Div Van Nuys, Cal.
Varian Assoc. Etmac Div San Carlos, Cal.
Kelvin Electric Co. . . . . . . . . . Van Nuys, Cal.
Digitran Co Pasadena. Cal.
Transistor Electronics
Corp Minneapolis, Minn.

Westinghouse Electric
Corp. ,Electronic Tube Div Elmira, N. Y.

Filmohm Corp New York, N. Y.
Cinch-Graphlk Co. . City of Industry, Cal.
Sillcon Transistor Corp Carle Place, N. Y.
Avnet Corp Culver City, Cal.
Fairchild Camera & Inst. Corp.,
Semiconductor Div.. . . .. Mountain View, Cal.

Minnesota Rubber Co Minneapolis, Minn.
Birtcher Corp, The Monterey Park, Cal.
Sylvania Elect. Prod. Inc.,

Mt. View Operations .... Mountain View, Cal.
Technical Wire Products
Inc Cranford, N.J.

Bodine Elect. Co Chicago, ill.
Continental Device Corp Hawthorne, Cal.
Raytheon Mfg. Co., Semi-

conductor Div Mountain View, Cal.
Hewlett-Packard Co. ,

New Jersey Division Rockaway, N. J.
U. S. Engineering Co Los Angelols, Cal.
Blinn, Delbert Co Pomona, Cal.
Burgess Battery Co. . . . . . . . .. . .
. Niagara Falls, Ontario , Canada
Deutsch Fastener Corp Los Angeles, Cal.
Bristol Co. ,The Waterbury, Conn
Sloan Company Sun Valley, Cal.
ITT Cannon Electric Inc. ,

Phoenix Div Phoenix, Arizona
National Radio Lab. Inc. . . . . . . Paramus, N. J.
CBS Electronics Semiconductor
Operations,Div.of CBS Inc .... Lowell, Mass.

General Electric Co. ,
Miniature Lamp Dept. Cleveland, Ohio

Mel-Rain Indlanapolis, Ind.
Babcock Relays Div Costa Mesa, Cal.
Electronic Enclosures Inc Los Angeles, Calif .
Texas Capacitor Co Houston, Texas
Tech. Ind. Inc. Atohm

Elect. Burbank, Cal.
Electro Assemblies, Inc Chicago, ill.
C & K Components Inc Newton, Mass.
Mallory Battery Co. of
Canada, Ltd Toronto, Ontario, Canada

Pennsylvania Florocarbon. Clifton Heights, Penn.
Burndy Corp Norwalk, Conn.
General Transistor Western

Corp. . . . . . . . . . . . . . .. Los Angeles, Cal.
Ti-Tal, Inc Berkeley, Cal.
Carborundum Co Niagara Falls, N. Y.

11236
11237

11242
11312

11314
11453
11534
11711

11717
11870
12136
12361
12574

12697
12728
12859
12881
12930
12954
13019
13061
13103
13327
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15106
15203
15287
15291
15558
15566
15631
15772

15801
15818
16037
16179
16352
16554
16585
16688

16758
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
18873
18911
19315

19500

19589

CTS of Berne, Inc. . Berne, Ind.
Chicago Telephone of

California, Inc. . . . .. .. So. Pasadena, Cal.
Bay State Electronics Corp.... Waltham, MaSs.
Teledyne Inc. ,Microwave

Div. . . . . . .. . . .. Palo Alto, Cal.
National Seal Downey, Cal.
Precision Connector Corp Jamaica, N. Y.
Duncan Electronics Inc Costa. Mesa, Cal.
General Instrument Corp. ,

Semiconductor Division Products
Group ..... ..... . ..... Newark, N.J.

Imperial Electronic,Inc. . . .. Buena Park, Cal.
Melabs, Inc. .. . Palo Alto, Cal.
Philadelphia Handle Co Camden, N.J.
Grove Mfg. Co. , Inc. . . . . .. Shady Grove, Pa.
Gulton Ind. Inc. ,Data System
Div. . . . . . . . . .... Albuquerque, N. M.

Clarostat Mfg. Co. . . . . . . . . . . . . Dover, N. H.
Elmar Filter Corp W. Haven, Conn.
Nippon Electric Co. , Ltd. . . . . .. Tokyo, Japan
Metex Electronics Corp Clark, N. J .
Delta Semiconductor Inc Newport Beach, Cal.
Dickson Electronics Corp Scottsdale, Arizona
Airco Supply Co. , Inc Witchita, Kansas
Wllco Products Detroit, Mich.
Thermolloy. . . . . . . . . .. Dallas, Texas
Solitron Devices Inc Tappan, N. Y.
Telefunken (GmbH) ..Hanover ,Germany
Midland-Wright Div. of

Pacific Industries ,Inc. . .. Kansas City, Kansas
Sem-Tech Newbury Park, Cal.
Calif. Resistor Corp. . . . .. Santa Monica, Cal.
American Components, Inc ... Conshohocken, Pa.
ITT Semiconductor, a Dlv. of

Int. Telephone and Telegraph
Corporation West Palm Beach, Fla.

Hewlett-Packard Company Loveland, Colo.
Cornell Dubller Electric Corp Newark, N. J.
Corning Glass Works Corning, N. Y.
Electro Cube Inc San Gabrlel,Cal.
Wllliams Mfg. Co. . . . . . . . . .. San Jose, Cal.
The Sphere Co. ,Inc. . Little Falls, N.J.
Webster Electronics Co '. New York, N. Y.
Scionlcs Corp. . . . . . . . . . . .. Northridge, Cal.
Adjustable Bushing Co..... N. Hollywood, Cal.
Micron Electronics . .Garden City, Longlsland,N. Y.
Amprobe Inst. Corp. . .. Lynbrook, N. Y.
Cabletronics .. . Costa Mesa, Cal.
Twentieth Century Coil

Spring Co. . .. Santa Clara, Cal.
Fenwal Elect. Inc Framingham, Mass.
Amelco Inc. .. . Mountain View, Cal.
Spruce Pine Mica Co Spruce Pine, N. C.
Omni-Spectra Inc Detroit, nt.
Computer Diode Corp Lodi, N.J.
Electroid Co. . ... . .. Union, N.J.
Boots Aircraft Nut Corp Pasadena, Cal.
Ideal Prec. Meter Co. ,Inc. ,

De Jur Meter Div. Brooklyn, N. Y.
Delco Radio Dlv. of G. M. Corp Kokomo, Ind.
Thermonetics Inc Canoga Park,Cal.
Tranex Company . . . .. .. Mountain View, Cal.
Hamlin Metal Products Corp. .... Akron, Ohio
Angstrohm Prec.Inc. . . .. No. Hollywood, Cal.
Siliconix Inc. .. . . . . . .. . ...&!nnyvale, Cal.
McGraw-Edison Co Manchester, N. H.
Power Design Pacific Inc Palo Alto,Cal.
Clevite Corp. Semiconductor Dlv .. Paio Alto, Cal.
Signetics Corp. . Sunnyvale, Cal.
Ty-Car Mfg. Co. ,Inc Holliston, Mass.
TRW Elect. Compo Div. . . . .. Des Plaines, m.
Chomerics ... . . . . . .. . Plainville, Mass.
Curtis Instrument, Inc Mt. Kisco, N. Y.
Vishay Instruments Inc Malvern, Pa.
E. I. DuPont and Co., Inc. . .. Wilmington, Del.
Durant Mfg. Co. ..... . .... Milwaukee, Wls.
The Bendix Corp. ,Navigation &

Control Div. . .. Teterboro, N. J.
Thomas A. Edison Industries,

Div.of McGraw-Edison West Orange, N.J.
Concoa.. ..... . Baldwin Park, Cal.

)
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CODE LIST OF MANUFACTURERS (Continued)

Code
No.

Manufacturer
Address Code

No. Manufacturer Address Code Manufacturer Address

19644
19701
20183
21226
21355
21520
23020
23042
23783
24455
24655
24681
26365
26462
26851
26992
28480
28520
30817

33173
35434
36196

36287

37942
39543
40920
40931
42190
43990
44655
46384
47904
48620

49956
52090
52983
54294
55026
55933
55938

56137
56289
58474
59446
59730
60741
61775

62119
63743
64959
65092
66295
66346

70276
70309
70318

70417
70485
70563
70674
70903
70998
71002
71034
71041

71218
71279
71286
71313

71400

71436
71447
71450
71468
71471

LRC Electronics Horseheads, N. Y.
Electra Mfg. Co. . Independence, Kansas
General Atronics Corp. . Philadelphia, Pa.
Executone, Inc. . .... Long Island City, N. Y.
Fafnir Bearing Co. ,The New Brittan, Conn.
Fansteel Metallurgical Corp N. Chicago, Ill.
General Reed Co. . Metuchen, N. J.
Texscan Corp. . Indianapolis, Ind.
British Radio Electronics Ltd Washington, D.c.
G.E. Lamp Division, Nela Park, Cleveland, Ohio
General Radio Co West Concord, Mass.
Memcor Inc. ,Comp. Div. . Huntington ,rnd.
Gries Reproducer Corp New Rochelle, N. Y.
Grobert File Co. of America, Inc. Carlstadt, N. J.
Compac/Holllster Co. Hollister, Cal.
Hamilton Watch Co Lancaster, Pa.
Hewlett-Packard Co Palo Alto, Cal.
Heyman Mfg. Co Kenilworth, N. J.
Instrument Specialties Co. ,

Inc Little Falls, N.J.
G. E. Receiving Tube Dept. Owensboro, Ky.
Lectrohm Inc. . Chicago, Ill.
Stanwyck Coil Products.

Ltd. . Hawkesbury, Ontario, Canada
Cunningham, W. H. & Hill,

Ltd. . Toronto, Ontario, Canada
P. R. Mallory & Co. ,Inc. . ... Indianapolis, Ind.
Mechanical Industries Prod. Co. .. Akron, Ohio
Miniature Precision Bearings ,Inc.. Keene, N. H.
Honeywell Inc Minneapolis, Minn.
Muter Co. . Chicago, Ill.
C. A. Norgren Co. Englewood, Colo.
Ohmite Mfg. Co. . Skokie, Ill.
Penn Eng. &Mfg. Corp. . Doylestown, Pa.
Polaroid Corp Cambridge, Mass.
Precision Thermometer &
Inst. Co. Southampton, Pa.

Microwave & Power Tube Div Waltham, Mass.
Rowan Controller Co Westminster, Md.
HP Co., Med. Elec. Div Waltham, Mass.
Shallcross Mfg. Co Selma, N. C.
Simpson Electric Co Chicago, Ill.
Sonotone Corp. . Elmsford, N. Y.
Raytheon Co. Commercial Apparatus

& System Div. So. Norwalk, Conn.
Spaulding Fibre Co. , Inc Tonawanda, N. Y.
Sprague Electric Co North Adams, Mass.
Superior Elect. Co. . Bristol, Conn.
Telex Corp. .. Tulsa, Okla.
Thomas & Betts Co. . . Elizabeth, N.J.
Triplett Electrical Inst. Co. . ... Bluffton, Ohio
Union Switch and Signal Div. of
Westinghouse Air Brake Co. .. Pittsburgh, Pa.

Universal Electric Co Owosso, Mich.
Ward-Leonard Electric Co Mt. Vernon, N. Y.
Western Electric Co. , Inc. New York, N. Y.
Weston Inst. Inc. Weston-Newark. Newark, N. J.
Wittek Mfg. Co. . Chicago, Ill.
Minnesota Mining & Mfg. Co.
Revere Mincom Div. . St. Paul, Minn.

Allen Mfg. Co. . Hartford, Conn.
Allied Control New York, . Y.
Allmetal Screw Product Co. , Inc.
.................... Garden City, N. Y.

Amplex, Div. of Chrysler Corp. . Detroit, Mich.
Atlantic India Rubber Works, Inc ... Chicago, Ill.
Amperite Co .• Inc Union City, N.J.
ADC Products Inc. . Minneapolis, Minn.
Belden Mfg. Co Chicago, Ill.
Bird Electric Corp Cleveland, Ohio
Birnbach Radio Co. New York, N. Y.
Bliley Electric Co. ,Inc Erie, Pa.
Boston Gear Works Div. of

Murray Co. of Texas Quincey, Mass.
Bud Radio. Inc. . Willoughby, Ohio
Cambridge Thermionics Corp. Cambridge, Mass.
Camloc Fastener Corp Paramus, N.J.
Cardwell Condenser Corp.
................ Lindenhurst, L.1. , N. Y.

Bussmann Mfg. Div. of
McGraw-Edison Co. St. Louis, Mo.

Chicago Condenser Corp Chicago, Ill.
Calif. Spring Co. ,Inc. Pico-Rivera, Cal.
CTS Corp Elkhart, Ind.
ITT Cannon Electric Inc. Los Angeles, Cal.
Cinema, Div. Aerovox Corp..... Burbank, Cal.

71482 C. P. Clare & Co Chicago, Ill.
71590 Centralab Div. of

Globe Union Inc. . Milwaukee, Wis.
71616 Commercial Plastics Co. . ...Chicago, Ill.
71700 Cornish Wire Co. ,The New York, N. Y.
71 707 Coto Coil Co. ,Inc. Providence, R.1.
71744 Chicago Miniature Lamp Works ...Chicago, Ill.
71 785 Cinch Mfg. Co.,

Howard B. Jones Div Chicago, Ill.
71984 Dow Corning Corp Midland, Mich.
72136 Electro Motive Mfg. Co. , Inc.

· Willimantic, Conn.
72619 Dialight Corp. . Brooklyn , N. Y.
72656 Indiana General Corp. ,

Electronics Div Keasby, N. J.
72699 General Instrument Corp. ,

Cap Division , Newark, N. J.
72765 Drake Mfg. Co. . Harwood Heights, Ill.
72825 Hugh H. Eby Inc. . Philadelphia, Pa.
72928 Gudeman Co Chicago, Ill.
72962 Elastic Stop Nut Corp Union, N.J.
72964 Robert M. Hadley Co Los Angeles, Cal.
72982 Erie Technological Products, Inc....Erie, Pa.
73061 Hansen Mfg. Co., Inc Princeton, Ind.
73076 H. M. Harper Co Chicago, Ill.
73138 Helipot Div. of Beckman Inst., Inc.

· Fullerton, Cal.
73293 Hughes Products Division of

Hughes Aircraft Co.... Newport Beach, Cal.
73445 Amperex Elect. Co. . .. Hicksville, L.1., N. Y.
73506 Bradley Semiconductor Corp.

· New Haven, Conn.
73559 Carling Electric, Inc Hartford, Conn.
73586 Circle F Mfg. Co Trenton, N.J.
73682 George K. Garrett Co. ,

Div. MSL Industries, Inc Philadelphia, Pa.
73734 Federal Screw Products, Inc Chicago, Ill.
73743 Fischer Special Mfg. Co Cincinnati, Ohio
73793 General Industries Co. , The Elyria, Ohio
73846 Goshen Stamping & Tool Co Goshen, Ind.
73899 JFD Electronics Corp Brooklyn , N. Y.
73905 Jennings Radio Mfg. Corp san Jose, Cal.
73957 Groove-Pin Corp Ridgefield, N. J.
74276 Signalite Inc Neptune, N.J.
74455 J. H. Winns, and Sons Winchester, Mass.
74861 Industrial Condenser Corp Chicago, Ill.
74868 R. F. Products Division of

Amphenol-Borg Electronic Corp.
· . . . . . . . . . . . . . . . . . . . . Danbury, Conn.

74970 E. F. Johnson Co Waseca, Minn.
75042 International Resistance Co.. Philadelphia, Pa.
75263 Keystone Carbon Co. , Inc St. Marys, Pa.
75378 CTS Knights, Inc sandWich, Ill.
75382 Kulka Electric Corp Mt. Vernon, N. Y.
75818 Lenz Electric Mfg. Co Chicago, Ill.
75915 Littlefuse, Inc. . Des Plaines, Ill.
76005 Lord Mfg. Co. . Erie, Pa.
76210 C.W. Marwedel san Francisco, Cal.
76433 General Instrument Corp. ,

Micamold Division Newark, . J.
76487 James Millen Mfg. Co., Inc Malden, Mass.
76493 J. W. Miller Co Los Angeles, Cal.
76530 Cinch-Monadnock, Div. of United Carr

Fastener Corp. . san Leandro, Cal.
76545 Mueller Electric Co Cleveland, Ohio
76703 National Union Newark, N.J.
76854 Oak Manufacturing Co. . . .crystal Lake, Ill.
77068 The Bendix Corp. ,

Electrodynamics Div. N. Hollywood, Cal.
77075 Pacific Metals Co san Francisco, Cal.
77221 Phaostran Instrument and

Electronic Co So. Pasadena, Cal.
77252 Philadelphia Steel and

Wire Corp. . Philadelphia, Pa.
77342 American Machine & Foundry Co.

Potter & Brumfield Div Princeton, Ind.
77630 TRW Electronic Components Div. Camden, N.J.
77638 General Instrument Corp. ,

Rectifier Division. .. . Brooklyn, N. Y.
77764 Resistance Products Co. . Harrisburg, Pa.
77969 Rubbercraft Corp. of Calif. Torrance, Cal.
78189 Shakeproof Division of

Illinois Tool Works Elgin, Ill.
78277 Sigma So. Braintree, Mass.
78283 Signal Indicator Corp New York, N. Y.
78290 Struthers-Dunn Inc Pitman, N.J.

78452 Thompson-Bremer & Co Chicago, Ill.
78471 Tilley Mfg. Co san Francisco, Cal.
78488 Stackpole Carbon Co St. Marys, Pa.
78493 Standard Thomson Corp Waltham, Mass.
7,8553 Tinnerman Products, Inc Cleveland, Ohio
78790 Transformer Engineers san Gabriel, Cal.
78947 Ucinite Co Newtonville, Mass.
79136 Waldes Kohinoor Inc Long Island City, N. Y.
79142 Veeder Root, Inc Hartford, Conn.
79251 Wenco Mfg. Co. . Chicago, Ill.
79727 ContinentaI-Wlrt Electronics Corp.

· Philadelphia, Pa.
79963 Zierick Mfg. Corp New Rochelle, N. Y.
80031 Mepco Division of Sessions Clock Co.

· Morristown, N. J.
80033 Prestole Corp. . Toledo, Ohio
80120 Schnitzer Alloy Products Co Elizabeth, N. J.
80131 Electronic Industries Association.

Standard tube or semi -conductor device,
any manufacturer.

80207 Unlmax Switch, Div. Maxon Electronics
Corp. . Wallingford, Conn.

80223 United Transformer Corp. . .. New York, N. Y.
80248 Oxford Electric Corp Chicago, Ill.
80294 Bourns Inc Riverside, Cal.
80411 Arco Div. of Robertshaw Controls Co.

· . . . . . . . . . . . . . . . . . . . Columbus, Ohio
80486 All Star Products Inc. . Defiance, Ohio
80509 Avery Label Co MonrOVia, Cal.
80583 Hammarlund Co. , Inc Mars Hill, N. C.
80640 Stevens, Arnold, Co. ,Inc Boston, Mass.
80813 Dimco Gray Co. . Dayton, Ohio
81030 International Inst. Inc Orange, Conn.
81073 Grayhill Co LaGrange, Ill.
81095 Triad Transformer Corp Venice, Cal.
81312 Winchester Elec. Div. Litton Ind. , Inc.

. " . OakVille, Conn.
81349 Military Specification .
81483 International Rectifier Corp.. El Segundo, Cal.
81541 Airpax Electronics, Inc.. Cambridge, Maryland
81860 Barry ContrOlS, Div. Barry Wright Corp.

· Watertown, Mass.
82042 Carter Precision Electric Co..... Skokie, Ill.
82047 Sperti Faraday Inc. , Copper Hewitt

Electric Div Hoboken, N.J.
82116 Electric Regulator Corp. . Norwalk, Conn.
82142 Jeffers Electronics Division of

Speer Carbon Co. . Du Bois, Pa.
82170 Fairchild Camera & Inst. Corp.,

Space & Defense Systems Div. .Paramus, N. J.
82209 Magurie Industries, Inc..... Greenwich, Conn.
82219 Sylvania Electric Prod., Inc.

Electronic Tube Division ....Emporium, Pa.
82376 Astron Corp East Newark, Harrison, N. J.
82389 Switchcraft, Inc Chicago, Ill.
82647 Metals & Controls Inc. ,

Spencer Products Attleboro, Mass.
82768 Phillips-Advance Control Co Joliet, Ill.
82866 Research Products Corp Madison, Wis.
82877 Rolton Mfg. Co. ,Inc. . Woodstock, N. Y.
82893 Vector Electronic Co Glendale, Cal.
83058 Carr Fastener Co Cambridge, Mass.
83086 New Hampshire Ball

Bearing, Inc Peterborough, N. H.
83125 General Instrument Corp. ,

Capacitor Div Darlington, S. C.
83148 ITT Wire and Cable Div Los Angeles, Cal.
83186 Victory Eng. Corp Springfield, N. J.
83298 Bendix Corp. , Red Bank Div Red Bank, N. J.
83315 Hubbell Corp Mundelein, Ill.
83324 Rosan Inc Newport Beach, Cal.
83330 Smith, Herman H. , Inc Brooklyn, N. Y.
83332 Tech Labs Palisades Park, N. J.
83385 Central Screw Co Chicago, Ill.
83501 Gavitt Wire and Cable Co. , Div. of

Amerace Corp Brookfield, Mass.
83594 Burroughs Corp. , Electronic

Tube Div. . . . . . . . . . Plainfield, N.J.
83740 Union Carbide Corp., Consumer

Prod. Div. . . . . . New York, N. Y.
83777 Model Eng. and Mfg. , Inc Huntington, Ind.
83821 Loyd Scruggs Co. . Festus, Mo.
83942 Aeronautical Inst. & Radio Co.. , ..Lodi, N.J.
84171 Arco Electronics Inc Great Neck, N. Y.
84396 A. J. Glesener Co. , Inc san Francisco, Cal.
84411 TRW Capacitor Div. . . Ogallala, Neb.
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CODE LIST OF MANUFACTURERS (Continued)

Code
No. Manufacturer

Code
Address No. Manufacturer

Code
Address No. Manufacturer Address

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
90179

90365

90763
90970
91146

91260
91345
91418
91506
91637
91662
91673
91737
91827
91886

Sarkes Tarzlan, Inc Bloomlngton, Ind.
Boonton Molding Company Boonton, N.J.
A. B. Boyd Co. . San Francisco, eat.
R. M. Bracamonte" Co San Francisco, Cal.
Kolled Kords, Inc Hamden, Conn.
Seam,ess Rubber Co Chicago, Dl.
Fafnir Bearing Co Los Angeles, Calif.
Clifton Precision Products Co., Inc.

· Clifton Hellthts, Pa.
Precision Rubber Products Corp. Dayton, Ohlo
Radio Corp. of America, Electronic Compo

" Devices Division Harrison, N.J.
Seastrom Mfg. Co. Glendale, Cal.
Marco Industries Anaheim, Cal.
Phllco Corporation (Lansdale DiVision)

· . . . . . . . . . . . . . . . . . . . . . . Lansdale, Pa.
Western Fibrous Glass Products Co.

· . . . . . . . . . . . . . . . . . . San Francisco, Cal.
Van Waters" Rogers Inc San Francisco, Cal.
Tower Mfg. Corp. . Providence, R. I.
Cutler-Hammer, Inc. . Lincoln, Dl.
Gould-National Batteries, Inc St. Paul, Minn.
General Mills, Inc Buflalo, N. Y.
Graybar Electric Co Oakland, Cal.
G. E. Distributing Corp Schenectady, N. Y.
Security Co Detroit, Mich.
United Transformer Co Chicago, Dl.
United Shoe Machinery Corp Beverly, Mass.
U. S. Rubber Co. , Consumer Ind. "

Plastics Prod. Dlv Passaic, N.J.
BellevUle Speciality Tool Mfg. , Inc.

· Belleville, Dl.
United Carr Fastener Corp. . Chicago, Dl.
Bearing Engineering Co.... San Francisco, Cal.
ITT Cannon Elect. Inc. , Salem Dlv.

· 9alem, Mass.
Connor Spring Mfg. Co San Francisco, Cal.
M1ller Dial" Nameplate Co. EI Monte, Cal.
Radio Materials Co. . Chicago, Dl.
Augat Inc. . Attleboro, Mass.
Dale Electronics, Inc Columbus, Nebr.
Elco Corp. . Willow Grove, Pa.
Eplphone Inc. New York, N. Y.
Gremar Mfg. Co. ,Inc. . Wakefield, Mass.
K F Development Co. Redwood City, Cal.
Malco Mfg., Inc Chicago, Dl.

91929 Honeywell Inc. , Micro Switch Division
· Freeport, Dl.

91961 Nahm-Bros. Spring Co. Oakland, Cal.
92180 Tru-Connector Corp Peabody, Mass.
92367 Elgeet Optical Co. , Inc. Rochester, N. Y.
92607 Tensollte Insulated Wire Co. , Inc.

· Tarrytown, N. Y.
92702 !MC Magnetics Corp Westbury, L.I., N.Y.
92966 Hudson Lamp Co Kearney, N.J.
93332 Sylvania Electric Prod. Inc.,

Semiconductor Dlv. Woburn, Mass.
93369 Robbins" Myers Inc Pallisades Park, N.J.
93410 Stemco Controls, Dlv. of Essex

Wire Corp Mansfield, Ohio
93632 Waters Mfg. Co Culver City, Cal.
93929 G. V. Controls Livingston, N.J.
94137 General Cable Corp. Bayonne, N.J.
94144 Raytheon Co., Compo Dlv. ,

Ind. Compo Operations Qulncy, Mass.
94148 Scientific Electronics

Products, Inc Loveland, Colo.
94154 Wagner Elect. Corp.,

Tung-Sol Dlv Newark, N.J.
94197 Curtiss-Wright Corp. ,

Electronics Dlv East Patterson, N.J.
94222 South Chester Corp. . Chester, Pa.
94330 Wire Cloth Products, Inc Bellwood, Dl.
94375 Automatic Metal Products Co. Brooklyn, N. Y.
94682 Worcester Pressed Aluminum Corp.

· Worcester, Mass.
94696 Magnecraft Electric Co Chicago, ill.
95023 George A. Philbrick Researchers, Inc.

· Boston, Mass.
95146 Alco Elect. Mfg. Co Lawrence, Mass.
95236 Allies Products Corp. Dlania, Fla.
95238 Continental Connector Corp Woodside, N. Y.
95263 Leecraft Mfg. Co., Inc Long Island, N. Y.
95265 National Coil Co Sherldan, Wyo.
95275 Vltramon, Inc Bridgeport , Conn.
95348 Gordos Corp. . Bloomfield, N. J.
95354 Methode Mfg. Co Rolling Meadows, Dl.
95566 Arnold Engineering Co Marengo, Dl.
95712 Dage Electric Co., Inc. Franklin, Ind.
95984 Siemon Mfg. Co. . Wayne, Dl.
95987 Weckesser Co. . Chicago, Dl.
96067 Microwave Assoc. ,West, Inc.. SUnnyvale, Cal.

96095 HI-Q Dlv. of Aerovox Corp Olean, N. Y.
96256 Thordarson-Melssner Inc Mt. Carmel, Dl.
96296 Solar Mfg. Co Los Angeles, Cal.
96396 Mlcroswltch, Dlv. of

Minn. -Honeywell Freeport, Dl.
96330 Carlton Screw Co. Chicago, m.
96341 Microwave Associates, Inc.. Burllnglon, Mass.
96501 Excel Transformer Co Oakland, Cal.
96508 Xcellte, Inc Orchard Park, N. Y.
96733 San Fernando Elec. Mfg. Co. San Fernando, Cal.
96881 Thomson Ind. Inc. . Long Island, N. Y.
97464 Industrial Retaining Ring Co Irvington, N. J.
97539 Automatic" Precision Mfg Englewood, N. J.
97979 Reon Resistor Corp Yonkers, N. Y.
97983 Litton System Inc. , Adler-Westrex

Commun. Dlv New Rochelle, N. Y.
98141 R-Tronics, Inc Jamalca, N. Y.
98159 Rubber Teck, Inc. . Gardena, Cal.
98220 Hewlett-Packard Co. ,

Medical Elec. Dlv Pasadena, Cal.
98278 Microdot, Inc So. Pasadena, Cal.
98291 Sealectro Corp. Mamaronech, N. Y.
98376 Zero Mfg. Co. . Burbank, Cal.
98410 Etc Inc. . Cleveland, Ohio
98731 General Mills Inc. , Electronics Dlv.

· . . . . . . . . . . . . . . . . . Minneapolis, Minn.
98734 Paeco Division of Hewlett-Packard Co.

· . . . . . . . . . . . . . . . . . . . . Palo Alto, Cal.
98821 North Hills Electronics, Inc.. Glen Cove, N. Y.
98978 International Electronic Research Corp.

· Burbank, Cal.
99109 Columbia Technical Corp. . .. New York, N. Y.
99313 Varian Associates Palo Alto, Cal.
99378 Atlee Corp Winchester, Mass.
99515 Marshall Ind. , Capacitor Dlv. . Monrovia, Cal.
99707 Control Switch Division, Controls Co.

of America EI Segundo, Cal.
99800 Delevan Electronics Corp. East Aurora, N. Y.
99848 Wllco Corporation Indianapolis, Ind.
99928 Branson Corp. Whippany, N. J.
99934 Rembrandt, Inc Boston, Mass.
99942 Hoffman Electronics Corp. ,

Semiconductor Division ..... EI Monte, Cal.
99957 Technology-Instrument Corp.

of California Newbury Park, Cal.

The following HP Vendors have no number assigned In the latest supplement to the Federal SUpply Code lor Manufacturers Handbook.

/

OOooF Malco Tool and Die Los Angeles, Calif.
OooOZ Willow Leather Products Corp Newark, N.J.
OooAB ETA England
OooBB Precision Instrument Compo Co. Van Nuys, Cal.

00015-49
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OOOCS Hewlett-Packard Co., Colorado
Springs Dlv. . .. Colorado Springs, Colorado

OOOMM Rubber Eng. " Development Hayward, Cal.
OOONN A ''N'' D Mfg. Co San Jose, Cal.

OOOQQ Cooltron Oakland, Cal.
OOOWW California Eastern Lab Burlington, Cal.
OooYY S. K. Smith Co Los Angeles, Cal.

From: Handbook SUpplements
H4-1 Dated January 1970



)
ELECTRONIC

SALES & SERVICE OFFICES

UNITED STATES

)

ALABAMA
P.O. BOI 4207
2003 By'd Sprloc Road S.W.
Hunllvlll. 35802
Tel: (205) 881-4591
1WX: 810·726·2204

ARIZONA
2336 E. Macnolla 51.
' ....nll 85034
Tel: (602) 252·5061
1WX: 910-95l-l33<1

5737 Eut Broldway
TutS.. 85716
hI: (602) 298·2313
TWX: 910·952·1162

CALIFORNIA
1430 Eut Oranretho,pe Ave.
Full.rt.n 92631
Tel: (714) 870·1000

3939 lankershlm Boul.vard
H.rth H.llyw..' 91604
Tel: (213) 877·1282
TWX: 910-499·2170

1101 Embarcldero Road'"I. Alt. 94303
Tel: (415) 327·6500
TWX: 910-373·1280

2220 Watt Ave.
Sacram.nt. 95825
hi: (916) 482·1463
TWX: 910-367·2092

9606 Aero Orlve
SIn DI.C' 92123
Tel: (714) 279·3200
TWX: 910-335·2000

COLORAOO
7965 Eut PrenUce
Encl..... 80110
hi: (303) 771·3455
TWX: 910-935·0705

CANADA
ALBERTA
Hewl.tt·PlCkard (canadl) Ltd.
11748 KlneswI, AVI.
E'",.nt.,
Tel: (403) 452-3670
1WX: 610-831·2431

CONNECTICUT
12 lunar D,ive
H•• Haven 06525
Tel: (203) 389·6551
TWX: 710·465·2029

FLORIDA
P.O. BOI 24210
2806 W. Oakland Park Blvd.
Ft. Lluderdal. 33307
Tel: (305) 731·2020
TWX: 510-955...099

P.O. BOI 13910
6177 lake EIIenor Dr.
Orlando, 32809
Tel: (305) 859·2900
TWX: 810-850.Q1I3

GEORGIA
P.O. Bol 28234
450 Interstate North
AUanta 30328
Tel: (404) 436·6181
1WX: 810-766...890

HAWAII
2875 So. Kinc Street
Hoo.lulu 96814
hI: (808) 955·4455

ILLINOIS
5500 Howard Street
Sk.kl. 60076
hi: (312) 677·0400
TWX: 910-223·3613

INDIANA
3839 Mudows D,lve
In.llnlpolll 46205
hi: (317) 546·4891
TWX: 810-341·3263

BRITISH COLUMBIA
Hewlett'Plcka'd (C.nidi) Ltd.
4519 Clnld. W.y
Horth lurn.b, 2
Tel: (604) 433·8213
TWX: 610·922·5059

LOUISIANA
P.O. BOI 856
1942 Williams 80ulevard
X.ooer 70062
hi: (504) 721·6201
TWX: 810·955-5524

MARYLAND
6707 Whitestone Road
IIltimore 21207
Tel: (301) 944·5400
TWX: 710·862·9157

P.O. Bol 1648
2 Choke Cherry ROld
R.ck,lIl. 20850
Tel: (301) 948·6370
TWX: 710-828·9684

MASSACHUSETTS
32 Hartw.1I Ave.
lliloct.n 02173
hi: (617) 861-8960
1WX: 710·326·6904

MICHIGAN
21840 West Nine Mile Road
Southfl.1d 48075
lob (313) 353·9100
TWX: 810·224·4Ba2

MINNESOTA
2459 University Avenue
51. 'aul 55114
hi: (612) 645-9461
TWX: 910-563·3734

MISSOURI
11131 Colorado Ave.
XIIlSU City 64137
T.I: (816) 763·8000
TWX: 910-771·2087

148 Weldon Parkway
Marylon' H.IChts 63043
hi: (314) 567·1455
TWX: 910·764·0830

NEW JERSEY
W. 120 Century ROld
Parl"'UI 07652
Tel: (201) 265·5000
TWX: 710·990...951

MANITOBA
Hewlett·Packard (Clnlda) Ltd.
513 Centu,y 51.
Wlnnlp·c
Tel: (204) 786·7581
1WX: 610-671·3531

1060 N. Kln.s Hichway
Cherry Hili 08034
Tel: (609) 667...000
TWX: 710·892·4945

NEW MEXICO
P.O. BOI 8366
Station C
6501 Lomu Boulevard N.E.
Albuquerqu. 87108
Tel: (50S) 265·3713
TWX: 910·9B9·1665

156 Wyatt Drive
lis Crutls 8800 I
T.I: (505) 526·2485
TWX: 910-983·0550

NEW YORK
6 Automation Lane
Computer Park
Alhn, 12205
Tel: (518) 458·1550
1WX: 710-441·8270

U!19 Campvllle Road
Encne.tt 13760
Tel: (607) 754·0050
TWX: 510·252·0890

82 WUhincton Street
Pouchkeepsl. 12601
Tel: (914) 454-7330
TWX: 510·248·0012

39 Saclnaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253·5981

5858 Eut Molloy Road
Syracus. 13211
Tel, (315) 454-2486
1WX: 710-541·0482

I Crossways Park West
Wlldbu" 11797
Tel: (516) 921.Q3oo
TWX: 510·223·0811

NORTH CAROLINA
P.O. BOI 5188
1923 North Mlin Street
HICb ,.I,t 27262
Tel, (919) 885-8101
1WX: 510·926·1516

NOVA SCOTIA
Hewlett·Packard (Clnad.) Ltd.
2745 Dutch Villace Rd.
Suite 206
H.IIIII
T.I: (902) 455.Q511
1WX: 610·271...482

OHIO
25575 Center Rldce ROld
CI.veland 44145
Tel: (216) 835-0300
TWX: 810...27·9129

3460 South Dille D,lve
D,yI.n 45439
hi: (513) 298·0351
TWX: 810-459·1925

1120 Morse ROld
Columbus 43229
Tel: (614) 846·1300

OKLAHOMA
6301 N. Merldlln Avenue
Okl.hom. Cit, 73122
Tel, (405) 721.Q2oo
TWX: 910-830·6862

OREGON
Westholls M.II, Suite 158
4475 S.W. SCholls Ferry Road
PortIud 97225
Tel: (503) 292·9171
TWX: 910-464-6103

PENNSYLVANIA
2500 Moss Side Boulevard
Monro.vlll.15146
hi: (412) 271·0724
TWX: 710-797·3650

10218thAvenue
Klnc 01 Prussl. Industrl.1 Park
Klnc ., Prussl. 19406
Tel: (215) 265-7000
TWX: 510-660-2670

RHODE ISLAND
873 Watermln A•••
E.st Provl..... 02914
Tel: (401) 434·5535
TWX: 710-381·7573

·TENNESSEE
M.mphls
Tel: (901) 274·7472

T~S
P.O. BOI 1270
201 E. Ar.p.ho Rd.
Richardson 750a0
Tel: (214) 231-6101
1WX: 910-867·4723

ONTARIO
Hewlett·Packard (Canida) Ltd.
1785 Woodward Dr.
Ott••• 3
hi: (613) 255·6180, 255·6530
TWX, 610·562·1952

Hewl.tt·P.ckard (C.n.d.) Ltd.
50 C.l.., Blvd.
RII••I.
Tel: (416) 677-9611
TWX: 610...92-4246

P.O. Bol 27409
6300 Westpark Drive
Suite 100
HOUlton 77027
T.I: (713) 781-6000
TWX: 910-881-2645

231 Bill, Mitchell Ro.d
$In Antonio 78226
hi: (512) 434·4171
TWX: 910-871·1170

UTAH
2890 South M.ln Strut
S.lt LIbe City 84115
Tel: (801) 4BH1715
TWX: 910-925-5681

VERMONT
P.O. Bol 2287
Kenned, Drive
$1m '.rlln(lol 05401
Tel: (802) 658-«55
TWX: 510-299·0025

VIRGINIA
P.O. BOI 6514
2111 Spencer ROld
Rlchm.n' 23230
hi: (703) 285·3431
TWX: 710·956·0157

WASHINGTON
433·108t11 N.E.
'ell.vu. 9B004
hi: (206) 454-3971
1WX: 910-443·2303

·WEST VIRGINIA
Cbarl.dH
Tel: (304) 768-1232

FOR U.S. AREAS NOT
LISTED:
Cont.tlthe reclon.1 ollice nllr·
est 'ou: Atlantl, C.orci•...
North Hollywood, C.1l10rnll ...
Par.muI, New Jerse, ... Skokl.,
illinois. Their complete Id·
dresses Ire lilted lbove.

·Servlc. Only

QUEBEC
Hewlett·Packard (Cln.d.) Ltd.
275 H,mu. Boule.ard
Polot. CI.lre
hi: (514) 697·4232
TWX: 610-422·3022
T.III: 01·20607

FOR CANADIAN AREAS NOT
LISTED:
Conlltt Hewlett'PlCkard (C.n·
ad.) ltd. In Point. CI.lre, It
the complet. .ddress IIst.d
above.

CENTRAL AND SOUTH AMERICA

)

ARGENTINA
~U·P.ckard Arcentlna
S.A.C.e.1
L.valle 1171·3·
luenos Air..
Tel: 35·0436, 35·0627, 35·0431
Telex: 012·1009
Clble: HEWPACK ARC

BRAZIL
Hewlett'PlCkard Do Brasil
l.e.C Ltda.
Ru. Frel Cineca 1119
510 P.ulo • 3, SP
Tel: 288·7111, 287·5858
Cable: HEWPACK Sao Plulo

Hewlett·P.ckard Do B,uil
Praca Dom Fellcllno 78
5alU 806/BOB
Porto Alecre
Rio Crud. do Sui (RS)-Bruil
Tel: 25·8470
Cable: HEWPACK Porto Alecre

Hewlett·Packard Do Brull
l.e.C. Ltda.
Rua da Mat,lz 29
Botaloco IC.Q2
Rio d. J.n.lro, CB
Tel: 246·4417, 246·2919
Cable: HEWPACK Rio de Janei,o

CHILE
Htetor C.lc'rnl , CII, Ltdl.
Cullla 16.475
SUUICO
Tel: 423 96
Clble: CALCACNI SlnUaco

COLOMBIA
Instrumentlclon
Henrik A. Lancebuk & Kier S.A.
Clrrera 7 No. 48·59
Apartado Aereo 6287
Bocoto, lD.E.
Tel: 45·78·06, 45·55·46
Cable: MRIS Bocota
Teln: 444ooINSTCO

COSTA RICA
Lic. Alfredo Callecos Cu,dlAn
Apartldo 10159
Son Jos'
Tel: 21-86·13
Cable: CAlCUR San Jost

ECUAOOR
Laborato,los de Rldlo·lncenlerll
CIIi. CuaYlqull 1246
Post Office BOI 3199
Quit.
TI': 212·496; 219·185
Cable: HORVATH Quito

EL SALVAOOR
Electronic Associates
Apartado Postal 1682
Centro Comerclal Clcante
SIn $I1V1der, El SlI.ldor C.A.
Pueo E.calon 4649...• Plso
Tel, 23·44·60, 23·32·37
Cable: ELECAS

GUATEMALA
IPESA
Sa via 2~Ol, Zona 4
Cuat.mlla City
TIl: 63·6·27 & 64·7·86
Teln: 4176 Mahohe.u

MEXICO
Hewlett·Paekard Mnicana, 5.A.
de C.V.
622 Adolfo Prieto
Col. del Valle
Mnlco 12, D.F.
Tel: 543·4232; 523·1874
Telel: 017·74·507

NICARAGUA
Roberto TerAn C.
Apartldo Postal 689
Edilielo TerAn
MlnlCu.
Tel: 3451,3452
Cable: ROTERAN Manacul

PANAMA
Eleetr6nleo Balboa, S.A.
P.O. BOI 4929
A.e. Manuel Espinosl No. 13·50
BldC. Alina
Plnlma City
Tel: 230833
Telel: 3481003, Curundu,
Canal lone
Cable: ELECTRON Panama Cit,

PARAGUAY
I.T. Melamed S.R.L.
Division: Aparatos '1 Equipos
Medicos
Salon de Exposicion 'f Escrltorio:
Chile 482
Edifieio Vletoria-Planta Baja
Asuncion, Paraeuay
Tel: 4·5069, 4·6272
Cable: RAMEL

PERU
Compa~ia Eleclro Medica S.A.
Ave. Enrique Canaull 312
San Isidro
Cuilia 1030
Llml
Te': 22·3900
Cable: ELMED Lima

PUERTO RICO
San Juon Eleet,onles, Inc.
P.O. BOI 5167
Ponce de leon 154
Pda. 3·PTA de Tlem
Son JUIO 00906
Tel: (809) 725,3342, 722·3342
Cable: SATRONICS San Juan
rein: SATRON 3450 332

URUGUAY
POblo Ferrlndo S.A.
Comercl., • Industrlll
Avenldl Italll 2877
Culllo de Correo 370
Montevld.o
Tel: 40·3102
Clble: RADIUM Monte.ldeo

VENEZUELA
Hewlett·Packard De Venezuela
C.A.
Aplrtldo 50933
CarlCas
T.I: 71.BB.05, 71.aa.69, 71.99.30
Cable: HEWPACK CaraclS
Teln: 21146 HEWPACK

FOR AREAS NOT LISTED,

CONTACT:
Hew,"tt·P"ckard

INTERCONTINENTAL
3200 HIII.lew Ave.
Plio Alto, Colllo,nil 94304
Tel: (415) 493·1501
TWX: 910-373·1267
Cable: HEWPACK Palo Alto
Teln: 034·8300, 034-8493

E 8·72



EUROPE
AUSTRIA H.wl.tt·P.cu,d fllnce (wall",1111 Hewlen,plCu,d 11I1i.n. S.p.A. itwlen,plCU'd Eap.IIoI•• S.A UNITED KINGCOM
Hewlen·pocU,d Cos.m.b.H 4 Qu.1 das El,oilt Hewlen,PlCk.,d Verlriebl·CmllH VI. Colli. 24 MII.nel.do 21·23 H.wlen·p.cu,d ltd.
Hlnd.I,k. 52/3 f~9321 l,.. ceRl 1 Wllmersdo,fer SI,..se 113/114 1·10129 T..", E·.aru.... 17 224 B.lh Road
P.O. 1017 T.I: (7') 42 63 45 0·1000 ..rill W. 12 Ttl: (11) 53 12 64 Tel: (3) 203 62 00 SlouP. Sll 4 OS. Buch
A·1205 V..... CaIlII: HEWPACK l,on T." (0311) 3137046 T.III: 32046 vii MII.n TeI.I: 52603 Ilpbe e Tel: Slou.h (0753) 33341
T.I: (0222) 33 66 01 10 09 Ttlll: 31617 TIlII: 11 34 05 hpbln d C.bl.: HEWPIE Slou.h
Calli.: HEWPAK Vlln..

Hlwlett·Pacu,d fllnc.
LUXEMBURG SWEO£N T.III: 14413

Ttlll: 75923 llewp.k I 29 'u. d. I. eoll
GREECE H.wlen,plCka,d B.nelol Hlwlltt,PICU,d SVIII•• A8 H.wl.n·p.cu,d ltd.

f·31700 1111_
KOII.. K,",.nnl, S.A./N.V. Enl,lleltv'". 1·3 "Th. Crallon,"BELGIUM II. E,mou 51'111 AvenUI du Col·V.,I. 1 flCk

H.wl.n,PlCk.,d Ben.lUI T.I: (61) .5 .2 29 Alh... 126 B·1170 Ino'SiIs 5-161 20 "OlIN 20 St.mfo,d New Road

S.A./N.V. T.III: 51957 Ttl: 3230·303 Tel: (03/02) 72 22 40 Tel: (01) 91 1250 Allrlncull. Chtshl..
T.I: (061) 92.·1626AVlnut du Col·Ve,l. 1 GERMAN FEOERAL

C.bl.: RAKAR Allie., Callie: PAlOBEN B,uu.I, CIllI.: MEASUREMENTS T.III: 66.06.B·1170 ""SlI, REPUBLIC
T.III: 21 59 62 ,k., I' Ttlll: 23 494 Slocklloim

Til: (02) 72 22 40 H.wl.n,plCka,d Verlrl.b,·CmbH IRELANO
T.lel: 10721 . SOCIALIST COUNTRIES

CIllI.: PAlOUN ',uuII, Ba,II.11 51'.... 117 Hewl.tt·P.ckord ltd.
NETHERLANDS

Hewl.n,PlCk..d Sv.rl.e AB PLEASE CONTA,CT:
hili: 23494 H.wl.n·p.cka'd B.n.lul. N.V.Po.lflCh 560 140 224 Bllh Road WII,dtsleln 117 H".k."••t•• 9C H.wlen·p.ch,d Cts.m.b.H.
DENMARK 0·6 Ni.d.,·Escllb.ch/ffm 56 SIIIIII. Sll 4 OS. Buck. P.O. 801 7.25 5·43141 M lild., H.nd.I.Ui 52/3
H...I.n·p.ck.,d AlS T.I: (0611) 50-04·1 T.I: Slou.h (0753) 33'341 .'I...... Z11 Tel: (031) 27 6. 00/01 P.O. BOI 7
0.I.UlI3. C.ble: HEWPACKSA fllnklu,l C.bl.: HEWPIE Slou.h T." 020-42 77 77 T.III: 21 312 IIpmlndl • A·1205 VII ••
OK·3460 IIr1lll_ Telll: 41 32 49 fRA Telll: 14413 C.bll: PAlOBEN Am.llld.m Ph: (0222) 33 66 06 10 09
T.I: (01) 11 66 40 H.wl.n·p.cu,d V.,lrllb,·CmbH H...I.n,PlCkord ltd. Telll: 13 216 h.p. nl SWITZERLAND C.ble: HEWPACK VI.nn.

CIllI.: HEWPACK AS Her,enbtrltrshuse 110 The Cllllon.
Hewlen P.ck.,d (SCh...11) AC Telll: 75923 h.wp.k I

Ttlll: 16640 hp .. 0·7030 ..II..... Wilrll.mbe" SI.mfo,d N.w Road NORWAY Zurcherst,."e 20
ALL OTHER EUROPEAN

Tel: (07031) 66 72 .7 Alt'locll.... C....III... [octilld H...I.lt-PJeh,d No"e AlS P.O. BOl 64
H.wl.n,plCu,d AlS Cob/.: HEPAK B6blin,en T.I: (061) 92.·1626 BOl149 CH·1952 Stllll.r.. Zu,lch COUNTRIES CONTACT:
TO'Ult 9 Telll: 72 65 739 bbn Telll: 66106. Huvlitn 13 Tel: (01) 91 11 21/24 Hewl.tt·PICU,d S.A.
OK·16OO SIIUWI N·1344 HISI.. C.bl.: HPAC CH Rut ou Boi.-du·l.n 7
Te" (06)-'2·71~6 H.wl.tt·P.cU,d V.rt,l.b,·CmbH ITALY Tel: (02)-53 .3 60 Telll: 53933 hp., ch P.O. BOI .5
Tele.: 16640 lip .. VOI.I ••n••, W., 3. H.wl.n·p.ckord Illll.n. S.p.A. Telel: 16621 hpn... He..len,PlCk..d (SChweil) AC

CH·I217 Me"in 2 '.nUI
C.bl.: HEWPACKAS 0.. OU...lllert SWltzerl.nd

T.I: (0211) 63 ao 31/35
VI. Am.,11O Vaspuccl 2

PORTUGAL
Ru. du Bol.·du·l.n 7 T.I: (022) 41 5400

1·20124 MIIIII P.O. 801.5FINLAND T.I..: .5/16 533 hpdd d Ttl: (2) 6251 (10 lints) T.I.clll·Emp,.u Tecnici de 1217 M."I. 2 , ••u.
C.bl.: HEWPACKSA C.n...

H...I.tt·Pacu,d 0, Tel..: 2.24.'6
8ullvI,dl 26 H.wlen·p.cu,d Verl,l.b.-GmbH C.bll: HEWPACKIT Mil•• Equlp.m.nto. Tel: (022) 41 5400
P.O. 101 121.5 W.nd•••I,. 23 T.III: 32046 EI.cl,lco,S.'.'.I. C.bl.: HEWPACKSA C.n.v.
Sf·00120 H.ltllkl 12 0·2 H.mllurl I H...I.n,p.cU,d 1l.II.n. S.p.A. Ru. Rodrllo d. fonsec. 103 T.I.I: 27333 hp.. ch
Tel: (90) 13730 Tel: (0411) 24 05 51/52 Pi'll. MlrcoR'

P.O. BOI 2531
P·1I""11 TURKEYC.ble: HEWPACKOY·H.lslnkl Coble: HEWPACKSA H.mbu" 1·00144 Roma . Eu, T.I: (19) 6. 60 72 Tel.kom En,lnee,'n. Bu,uuTtl..: 17·1563 h.1 Telel: 21 53 032 hphh d T.I: (6) 5912544/5. 5915947

C.bl.: HEWPACKIT Rom.
Cobl.: TElECTRA li.bon 51.lIk Sok No. 15/1

FRANCE H.wl.lI·P.cU,d V.,lrl.b.-GmbH
Telel: 61514

T.lel: 1591 A'..p...·B.1O.lu
H...'ell·P.cu,d fllnee Unt.'hlChln," Stra.1e 2. P.O. 801 437 B.,o.lu
Q..,IIII d. Cou,l.bo.ul ISAR C.nl., H.wl.tt·P.cu,d tt.li.n. S.p.A. SPAIN Ill...,
Ioltl Po,III. No.6 0·'012 Ott.,ru•• Vicolo Putori, J Hewl.tt·PlCh,d Esp.~ol•• S.A. r.l: 49 40 40
f·91401 O,U, Ttl: (0111) 601 30 6117 1·35100 P.du. J.,ez No • Calli.: TEUMATION IsI.nbul
T.I: (1) 907 7. 25 Telll: 52 49 .5 Tel: (491 66 40 62 IIIIdrId 16
C.bl.: HEWPACK 0,.., C.bl.: HEWPACKSA Milch.n T.lel: 32046 vi. MII.n Tel: 45. 26 00
Ttlll: 6004. T.lel: 23515 hpe

AFRICA, ASIA, AUSTRALIA
ANGOLA CYMUS Blu. Star. ltd. Yoko••w.·Hewl.U·p.ck.,d lid. PAKISTAN TAIWAN
T.I.clra Emp,.u ltcnl. K,p,onlc. 1·1-11711 NiUo Bid,. Mushko & Comp.n,. ltd. Hewl.tt P.ckard T.lw.n

d. Equlp.m.nto. Elklrlco. 19 C,.,orlo. & Xlnopoulo. Ro.d S"olinl O.vi Road 2·4·2 Shinohar.·KIt. Oosm.n Ch.mb.rs 39 Chun, Shl.o West Ro.d
SAR P.O. BOI 1152 S.cundtllllld 3 Kohoku·ku Abdull.h Haroon Ro.d S.c. 1

Ru, de Barbos' Rodricuu Nlcasll T.I: 76391.7 73 93 y.k.h.m. 222 )(ar.dI3 Overseas 'nsurance
42·1" T.': 4562./29 C.bl.: BlUEfROST Ttl: 045·432·1504 T.I: 511027. 512927 Co,p. Bid,. 71h floo,

80. 64.7 C.bl.: Kyp,onks P.nd.hls Blu. Star. ltd. Telll: 312·3204 YHP YOK C.bl.: COOPERATOR Kar.chl T.lpa'
l ...dt 23/24 S.cond lin. Buch Yoko••w.·Hewl.U·PICUrd lid. Mushko & Comp.ny. ltd.

T.I: 319160.1.2. 375121.
C.bl.: TELECTRA lu.nd. ETHIOPIA Elt. 240·249

Af,ICln 51lespow., & A,.ne, lII.d," 1. Indl. Chuo Bid•. 3IB. S.lelllt. Town Ttlel: TP.24 HEWPACK
AUSTRALIA P,lval. lid.• Co. Tel: 2 39 55 Rm. 603 3. R.w."i.dl C.bl.: HEWPACK Ttip.1
Hewl.tt·P.ckard Auslrali. P. O. BOI 71. Ttle.: 379 2·Chome T.I: 41924

PI,. ltd. 5./59 Cunnin,h.m 51. C.ble: BlUESTAR IZUMI-eHO. C.ble: rEMUS R.w.lplndi THAILAND
22·26 W.I, Sl,eet Addis Ablh Blue Slar. ltd. Milo. 310

PHILIPPINES
UNIMESA Co.• ltd.

GI•• 1,ls. 3146 Tel: 122.5 1B K.lse, Bun,. low T.I: 0292·25·7470 Chon,koln.e Bulldln,
Vlclo,l. C.bl.: ASACO Addlub.b. Oindll Ro.d Electromex Inc. 56 Su,lwon,.e Road
T.': 20·1371 (6 lints) Jam.h.dpur. Indi. KENYA 5th Floo" Archll.cts IIn,kol<
C.bl.: HEWPARO M.lbou'n. HONG KONG T.I: 3. 04 Kenya Kinetics C.nl., Bid•. T.I: 37956. 31300. 31307.
T.III: 31024 Schmldl & Co. (Hon. Kon.lltd. C.bl.: BlUESTAR P.O. BOI 18311 Ay.l. A••.• M.k.tI, Rilll 37540

~5~·I.B::ln~:~. Bulldin. 151h Floo, INDONESIA
N.IIIIII, K.ny. C.C.P.O. 801 1028 C.bl.: UNIMESA B.n,kok

H.wlett·P.ckl,d Au.tllii. Tel: 57726 M.ull. Rilil
Pty. lid. 10 Ch.I., Road B.h Bolon Tradln, Coy. N.V. C.bl.: PROTON T.I: 86·11·.7. '7·76·77 UGANDA

Co,n.r B,id.e & W.st Slrll" HO~' 110.' O.. I.h M.rd.k. 29
KOREA

C.bl.: ElEMEX M.nil. U••nd. T.le·EI.cl,lc Co.• lId.
"",bl•• N.w Soulh W.lts, 2073 T.I: 24016•• 232735 IIndun,

Amlraco Co,poralion SINGAPORE
P.O. BOI 4449

T.I: 449 6566 C.bl.: SCHMIOTCO Hon. Mon. ~:~1.~9:~~1560 Indusl,lol P'oducts Olv. Mech.nlc.' ond Combu.lIon
IIl1Opll.

C.bl.: HEWPARO S,dn.y
INDIA r.llI: 0.·.09 Seoul P.O. BOI 1103 En,ln.e,in, Comp.n, lid. T.': 57279

T.III: 21561 C.bl.: COMCO K.mp.l.
Blu. Star lid. 8Ih 1100'. O..Kyune Bid,. ~. JII.n Kllln,

Hewl.tt·P.curd Au.lrali~ Kulu,l Bulldln,s
IRAN 107 SIjon, Ro R.d Hill Indu.tri.1 E.I.t. VIETNAMPly. ltd. J.msh.dji T.I. Rd.
Multicorp Inl.rn.tlon.1 ltd. Chon.,o·Ku. Seoul Sin'....... 3 P.nln.u'ar Tradln,lnc.97 Chu,chill Road Av.nu. Soli" 130 Tel: 73·8924·7 T.': 642361·3; 63261180mh, 20BR. Indi. P.O. BOI 1212 P.O. 801 H·3P,os,.cl 50.2 Tel: 29 50 21 C.bl.: AMTRACO Seoul C.bl.: MECOMB Sln,.po,. 216 HI.n·Vuon,

Soulh Auslllil. T.I..: 3751 T.h.'an
T.I: 65·2366 T.': 83 1035·39 LEiANON H.wl.U·PlCkard F., E..t 5.1'0.

C.bl•• HEWPARO Ad.l.id.
C.bl.: BlUEfROST C.bl.: MUlTlCORP T.hran Const.nlln E. M.c,idl. A,u Offlc. Tel: 20-105. 93391

Blu. 51., ltd. T.llI: 2193 mel tn P.O. BOI 7213 P.O. 801.7 C.bl.: PENTRA. SAICON 242
H.wl.tt P.ckord Au.lrall. B.nd 801 Hou •• ISRAEL

RI·'II",I AI.undra Po.1 Offic. ZAMBIAPt,. lid. Prabh.devl Ttl: 220146 Slnl",oll 3Elect,onic. & En.ln•• ,'n, C.bl.: ELECTRO NUCLEAR B.I,ul R. J. TIIbu" (l.mbl.) lid.2nd floo,. Sull. 13 Bomh, 2500. Indi. Olv. 01 Molo,ol. 1....1 lid. T.I: 633022 P.O. BOI 2792Cu.bl.nc. Bulldln,. T.t: 45 73 01 17 Amln.d.. Slreel MALAYSIA C.ble: HEWPACK SINCAPORE luuk.196 Adel.ld. T.".c. T.llI: 3751 T.I·Awlv MECOMB M.I.,sl. ltd. lImbt•• C.nlral AI,ic.Perlh. W.A. 6000 C.bl.: BLUESTAR T.': 36941 (3 lin••) 2 lo,on, 13/6A SOUTH AFRICA T.I: 73793T.I: 25·6800 H...I.II PlCh,d Soulh Africa
C.ble: HEWPARO P.,lh Blu. Sill ltd. C.ble: BASTEl T.I·Avlv Section 13

(PlJ.), ltd.
C.ble: ARJAYTEE, luuh

14/40 Civil lin•• T.I••: MOTIlll P.I.lln, J.y•• S.lan,o,
P.O. BOl 31716H.wl.U·P.curd Australi. C.ble: MECOMB Ku.l. lumpu, MEDITERRANEAN AND

PI,. lid.
III11'ur. Indl. JAPAN Brumfontein T"nsvul MIDDLE EAST COUNTRIES

10 Wooll., 51,••1
Tel: 6 11.2 Yoko,.w.·H.wl.U·P.cklld ltd. MOZAMBIQUE Milnetton NOT SHOWN PLEASE

P.O. BOl 191
C.bl.: BlUESTAR Oh..hl Bulldin, A. N. Conc.lv.s. LOA. 30 Oe B••, Sl,eel CONTACT:

Olckson A.C.T. 2602 Blu. Slar. lid. 1·59-l Y01O,I 4.1 ApI. 14 Av. O. luis JolIInnasllu'e Hewlell·P.ckard
Tel: 49·1194 7 Hare St,••t Shlbu,.·ku. Tlkyo P.O. 801 107 T.I: 725·2010. 725·2030 Co·o,dln.tlon Offlc. fo,Leur.nce Ma'lIu,s T.lel: 0226 JHCab I.: HEWPARO C.nb.". ACT P.O. BOI 506 Tel: 03·370·22'1192 C.bl.: NECON Medll.".n••n .nd Middle

C.lcun. 1. Indi. T.III: 232·2024YHP C.bl.: HEWPACK Jolllnn.sbu" EISIOp.ration.
H.wl.U·P.ckard Auslllii. T.I: 23·0131 Coble: YHPMARKET TOK 23·724 NEW ZEALAND H.wleU P.ck..d Soulh Af,ic. Via Mlrocco, 1
Ply. ltd. T.III: 655 Yoko,.w.·Hewl.lI·Pacu'd lid. H.wlett·P.ckard (N.Z.) ltd. (PlJ.). ltd. 1·00144 Rome·Eu,. 11.1,
6 H.....d 51'111 C.bl.: BlUESTAR NI•• I Ib....1 Bid •. 94·96 011 son 51. artlcutl. House T.I: (6) 59 40 29
P.O. BOI 135

2·2·' KlSu,. P.O. BOI 9443 B,.e SI,.et C.bl.: HEWPACKIT Rome
IIlnmoll 4069 Que.n.l.nd Blu. Slar ltd.

Ibar.,I·Shl Cou,len., PI.ce C.... T••• Tel..: 61514
T.t: 70·4050 Blu. Slar Hous••

Ouu Wellln,lon. H.Z. Tel: 3·6019. 3-6545
34 Rln, Ro.d

Tel: (0726) 23·1641 T.I: 56·559 C.ble: HEWPACK C.p. Town OTHER AREAS NOT
CEYLON l.jp.1 N••ar

T.III: 5332·385 YHP OSAKA C.bl.: HEWPACK W.llln,ton Telll: 5·0006 LISTED, CONTACT:
Unlt.d EI.el,lc.l. lId. N.w Ollhl 24. Indi. Hewl.U p.ckard (N.l.) lid. H.wl.tt·P.cklld
P.O. BOl 611 T.I. 62 32 76 Yoko••w.·H.wl.tt·P.ch,d lid. BOI 51092 H.wlett Pack.,d South AI,lca INTERCONTINENTAL
y.h.l. Build In. Telu: 463 Ito Bulldln. Puk.lln,. (PI,.). ltd. 3200 Hillview Av•.
.il.ples St,eel C.ble: BLUESTAR No. 59. Kolorl·cho Tel: 56·9137 641 Rid•• Road. Ourb.n P.lo Alto. C.llfo,nl. 94304
Colorn1lo 2 Blu. 511,. lid. N.klmura·ku. H'eo" CIlJ C.bl.: HEWPACK. Auckl.nd P.O. 801 " Tel: (415) 326·7000
T.I: 26696 Blu. Star Hou •• Tel: (052) 551·0215 Ov.,po,t. N.I.I \feb. 71 493·1501)
C.bl.: HOTPOINT Colomto

IIII1A M••.,.th Ro.d Tel: 88·6102 TWX: 910·373-1267

IIn••I"., 25 T.III: 567954 C.bl.: HEWPACK P.lo Allo

T.I: 51473 C.ble: HEWPACK T.III: 034·8300. 034·8493
Tel..: 430
C.ble: BlUESTAR

E '·72



Revised: March 1975

OPERATING AND SERVICE MANUAL

MODEL 34750A
DISPLAY

The main body of this instruction manual applies to

Serial Number 1304AOOI0l

and higher. Any changes made in instruments
having serial numbers higher than the above num­
ber are, or will be, integrated into the manual by
page revision as they occur. Revised pages are
identified by a revision letter in the lower corner of
the page. You may receive subsequent revised
pages by returning the questionaire in the front of
the manual with the appropriate square marked. If
a change is made that does not apply to all
previously manufactured instruments, backdating
information in Section VIII adapts the manual to
the earlier instruments.

Manual Part No. 34750-90001

Microfiche Part No. 34750-90051

Copyright Hewlett-Packard Company 1973
P. O. Box 301, Loveland, Colorado U.S.A. 80537

PRINTED IN U.s.A.
Printed: JUNE 1973



HEWLETT~ PACKARD

CERTIFICATION
Helwett-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable to the
United States ational Bureau of Standards, to the extent allowed by the
Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

W'ARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from the date of shipment, except that
in the case of certain components, if any, listed in Section I of this operating
manual, the warranty shall be for the specified period. Hewlett-Packard will, at
its option, repair or replace products which prove to be defective during the
warranty period provided they are returned to Hewlett-Packard, and provided
the proper preventive maintenance procedures as listed in this manual are
followed. Repairs necessitated by misuse of the product are not covered by this
warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRA TIES OF
MERCHANTABILITY AND FIT ESS FOR A PARTICULAR PURPOSE.
HEWLETT-PACKARD IS OT LIABLE FOR CO SEQUE TIAL DAMAGES.

If this product is sold as part of a Hewlett-Packard integrated instrument
system, the above warranty shall not be applicable, and this product shall be
covered only by the system warranty.

Service contracts or customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this manual.



Model 34750A

TABLE OF CONTENTS

Table of Contents

Section Page
I GENERAL INFORMATION I-I

1-1. Description 1-1
1-6. Specifications 1-3
1-8. Options 1-3
1-10. Accessories Available

(See Figure 1-2) 1-3
I-II. Instrument and Manual

Identification 1-3

Se~n h~

II INSTALLATION 2-1
2-1. Introduction 2-1
2-3. Initial Inspection 2-1
2-5. Power Requirements 2-1
2-7. Grounding Requirements 2-2
2-10. Environmental Requirements 2-2
2-12. Instrument Mounting 2-2
2-13. Bench Use 2-2
2-15. Rack Use 2-2
2-17. Repackaging for Shipment 2-2
2-21. Power Cords and Receptacles 2-3

Section Page
III OPERATING INSTRUCTIONS 3-1

3-1. Introduction 3-1
3-3. Rear Panel Features 3-1
3-5. Warm-Up 3-1
3-7. Operation with Plug-On Modules 3-1

Section Page
IV THEORY OF OPERATION 4-1

4-1. Introduction 4-1
4-3. Basic Measurement Sequence 4-1
4-5. Analog Circuits 4-1
4-6. Input Amplifier 4-1
4-8. Integrator 4-2
4-10. Zero Detect Circuits 4-2
4-12. Auto-Zero Cycle 4-2
4-14. Digital Processing Circuits 4-2
4-17. Data Clock (Refer to

Figure 4-8) 4-4
4-19. Timing Generator Circuit (See

Figure 7-8) 4-4
4-21. Zero Detect and Data Transfer

(Refer to Figure 4-10) 4-4
4-23. Data Accumulator and Storage

(Refer to Figure 7-7) 4-6

~~ h~

4-25. Data Display and Control Circuits
(Refer to Figure 4-11) 4-6

4-27. Reset Timing (See Figure 4-12) 4-7
4-29. Least Significant Digit Blank

(Refer to Figure 7-8) 4-7

Section Page
V MAINTENANCE 5-1

5-1. Introduction 5-1
5-3. Operational Checks 5-1
5-6. Adjustment Procedures 5-1
5-8. Cover Removal 5-2
5-10. Adjustment Locator 5-2
5-12. Power Supply Adjustment 5-2
5-13. Input Amp. Offset Adjustment 5-2
5-14. Zero Detect Comparator Offset 5-2
5-15. Zero Detect Hysteresis

Adjustment 5-2
5-16. Reference Voltage Adjustments 5-3

Section Page
VI REPLACEABLE PARTS 6-1

6-1. Introduction 6-1
6-4. Ordering Information 6-1
6-6. Non-Listed Parts . . . . . . . . . . . . . . . 6-1
6-8. Proprietary Parts 6-1

Secfun h~

VII CIRCUIT DIAGRAMS AND
TROUBLESHOOTING 7-1

7-1. Introduction 7-1
7-3. Troubleshooting 7-1
7-4. Troubleshooting Trees 7-1
7-6. Troubleshooting Procedures 7-1
7-8. Functional Block Diagram

(Figure 7-4) 7-1
7-10. Timing Circuits (Figure 7-5) 7-1
7-12. Schematic Diagrams (Figures

7-6, 7-7 and 7-8) 7-1
7-14. Component Location Diagrams 7-1

APPENDICES
A. CODE LIST OF MANUFACTURERS
B. SALES AND SERVICE OFFICES

iii



Table of Contents

LIST OF ILLUSTRATIONS

Mode134750A

Figure Page
1-1. Plug-On Modules which can be used

with the 34750A Display Module 1-1
1-2. Accessories Available for use with 34750A 1-2
1-3. Instrument Serial Number (on rear panel) 1-3
2-1. Voltage Selection 2-1
2-2. Rack Mount Kits 2-2
2-3. Power Receptacles 2-3
3-1. 34750A Rear Panel 3-1
4-1. Basic Block Diagram of34750A 4-0
4-2. Simplified Diagram of the

Input Amplifier 4-1
4-3. Simplified Diagram of the

Integrator Circuit 4-2
4-4. Simplified Diagram of Zero Detect

Circuits . . . . . . . . . . . . . . . . . 4-2

4-5. 34750A Circuits shown in Auto-Zero
Mode 4-3

4-6. Block Diagram of Typical ASM 4-3
4-7. ASM Simplified Block Diagram . . . . . . . . . 4-4
4-8. Data Clock 4-4

Figure Page
4-9. 34750A How Chart 4-5
4-10. Zero Detect and Data Transfer

Timing 4-6
4-11. Data Display Circuits 4-6
4-12. Reset Tuning 4-7
5-1. 11456A Readout Test Card 5-1
5-2. Cover Removal 5-2
5-3. Zero Detect Comparator Offset

Adjustment 5-2
5-4. Chassis Mounted Component and

Adjustment Locator 5-3
7-1. Power &1pply Troubleshooting

Tree 7-3/7-4
7-2. Analog Troubleshooting Tree 7-5
7-3. Digital Troubleshooting Tree 7-6
7-3. Digital Troubleshooting Tree 7-7/7-8
7-4. Functional Block Diagram 7-9/7-10
7-5. Timing Waveforms 7-11/7-12
7-6. Analog Signal Processor 7-13/7-14
7-7. Digital Signal Processor 7-15/7-16
7-8. Power Supply 7-17/7-18

LIST OF TABLES

Table Page
I-I. 3470A Series Signal Conditioning

Modules 1-3
1-2. Available Options 1-3
5-1. Recommended Test Equipment 5-1
5-2. Operational Checks 5-1
6-1. Replaceable Parts 6-2
7-1. Troubleshooting Trees 7-1

iv



)
Model 34750A

SECTIO N I
GENERAL INFORMATION

Section I

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 34750A Display Mod­
ule is part of the low cost 3470 Measurement System
designed to measure AC volts, DC volts, current and

resistance. It can be combined with the Model 34701A,
Model 34702A or Model 34703A Plug-On Module,
shown in Figure 1-1, to make these measurements. Table
1- 1 lists the various plug-on modules which condition
the input to the Model 34750A, and indicates the
functions of each.

~.L H[WlET" PACKARD i.J " f. H( ['.A It !

),Ii. .... f' ~:.. •

r~lr.r.~ ~ 1

'c;, ,,". "J

Il¥IJ HEWLETT· PACKARD 34703A DCVlDCAIO METER

Figure 1-1. Plug-On Modules which can be used with the 34750A Display Module.
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Section I

11456A
READ'OUT TEST CARD

11457A
RACK MOUNT KIT

Model 34750A

18019A
CARRYING CASE

10576A
RACK MOUNT KIT

1-2

562A-16C
PRINTER CABLE

Figure 1-2. Accessories Available for use with 34750A.
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Table 1-1. 3470A Series Signal Conditioning Modules.

Plug-On
(Signal Conditioning)

Module Function
DCV 51 ACV DCA Auto-

Ranging

34701 A
DC Voltmeter X

34702A
Multimeter X X X

34703A
DCV/OCAin Meter X X X X

1-3. Two center (sandwich) modules are also available
for use with the Model 34750A and a signal conditioning
module. These modules (Model 34720A and Model
34721A) add the capabilities of battery operation and
BCD output to the 3470A measurement system. These
modules are also shown in Figure 1-1.

1-4. The digital readout of the 34750A consists of five
full digits plus an overrange "1". The LED (Light
Emitting Diode) display provides a bright clear readout
with a maximum display of 199999.

1-5. The Model 34750A has an internal jumper wire
which may be positioned to test the logic and display
circuits.

1-6. SPECIFICATIONS.

1-7. Specifications for the 34750A are included in
Section I of the Operating and Service manuals for the
"plug-on" modules.

1-8. OPTIONS.

1-9. Options available for the 34750A are listed in Table
1-2.

Section I

Table 1-2. Available Options.

Measurement
Option Purpose Rate

060 Operation with 60 Hz line. 5/sec
050 Operation with 50 Hz line. 8/sec

1·10. ACCESSORIES AVAILABLE (See Figure 1-2).

a. 11456A - Read Out Test Card - Facilitates testing
and troubleshooting the Model 34750A Display Module.

b. 18019 A - Carrying Case - Accomodates the
34750A Display Module, a center module, and a
"plug-on" module plus the power cord and input cables.

c. 11457 A - Rack Mount Kit - Permits rack
mounting of a 34750A Display Module, a 34721B
Center Module, and a "plug-on" module.

d. 10576A - Rack Mount Kit- Permits rack
mounting of a 34750A Display Module and a "plug-on"
module.

e. 562A-16C - Printer Cable - Connects the output of
the Model 34721B BCD Module to a Model 5055A
Digital Recorder.

1-11. INSTRUMENT AND MANUAL IDENTIFI­
CATION.

1-12. A three-section serial number is used to identify
your Model 34750A. Figure 1-3 illustrates the meaning
of the three parts of the number.
1-13. This manual is kept up-to-date with revised pages.
If the serial number ou your instrument is lower than
the one on the title page of this manual refer to the
backdating information in Section VIII which adapts
this manual to your instrument. All correspondence with
Hewlett-Packard Company should include the complete
serial number.

o
XXXX
~

Four digit prefix
identifies a series
of instruments.

X

Letter identifies the
country where the
instrument was man­
ufactured.

XXXXX
~

Five digit suffix
identifies a par- 0
ticular instru-
ment in a series.

(A - America, U - United Kingdom,

J - Japan, G - Germany)

Figure 1-3. Instrument Serial Number (on rear panel).
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2-1. INTRODUCTION.

SECTION II

I NST ALLATI 0 N

2-5. POWER REQUIREMENTS.

Section II

2-2. TIlis section contains information and instructions
for the installation and shipping of the 347S0A. In­
cluded are initial inspection procedures, power and
grounding requirements, environmental information and
repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. TIlis instrument was carefully inspected both me­
chanically and electrically before shipment. It should be
physically free of mars or scratches and in perfect
electrical order upon receipt. To confirm this, the
instrument should be inspected for physical damage
incurred in transit. If the instrument was damaged in
transit, file a claim with the carrier. Check to ensure you
have received a power cord with the instrument. Using
the performance test procedures referred to in Section
V, test the electrical performance of the instrument. If
there is damage or deficiency see the warranty on the
reverse side of the title page of this manual.

Operating voltage is shown in module window.

2-6. The 347S0A can be operated from the following
nominal primary power sources:

line Voltage Tolerances Frequency Range

100 V + 5 % to - 10 % 48 to 440 Hz
120 V + 5 % to -10 % 48 to 440 Hz
220 V + 5 %to -10 % 48 to 440 Hz
240 V + 5 % to - 10 % 48 to 440 Hz

The 347SOA is set for 120 volt operation at the factory.
Refer to Figure 2-1 for the procedure to change your
unit for operation on a different voltage.

IF THE INSTRUMENT IS NOT SET FOR THE COR­
RECT PRIMARY POWER VOLTAGE IT MAY BE
SERIOUSLY DAMAGED.

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC
board to position desired voltage on top-left
side. Push board firmly into module slot.

3. Rotate fuse-pull back into normal position.

4. Check to ensure you are using the proper
size fuse. A 0.5 amp fuse is required for
100/120 VAC line operation, a 0.25 amp
fuse should be used for 220/240 VAC oper­
ation.

5. Re-insert the fuse in the fuseholder.

Figure 2-1. Voltage Selection.
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Section II

The primary power voltage that is currently selected to
operate your 347S0A can be observed in the power
module window. (See Figure 2-1).

2-7. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National Bec­
trical Manufacturers' Association (NEMA) recommends
that the instrument panel and cabinet be grounded. The
Model 347SOA is equipped with a three-conductor
power cable that grounds the instrument when it is
plugged into the appropriate receptacle. The offset pin
on the power cable is the ground wire.

2-9. To preserve this protection feature when operating
from a two-contact outlet, use a three-prong to two­
prong adapter and connect the pigtail on the adapter to
power line ground.

2-10. ENVIRONMENTAL REQUIREMENTS.

2-11. The 347S0A should not be operated where the
ambient temperature exceeds 00 C to SOo C (320 F to
1220 F) or stored where the ambient temperature
exceeds - 400 C to 7So C (- 400 F to 1670 F).

2-12. INSTRUMENT MOUNTING.

2-13. Bench Use.

2-14. The front of the 347S0A may be elevated for
operating convenience by lowering the tilt stand on the
bottom module.

2-15. Rack Use.

2-16. Figure 2-2 shows the available kits for rack
mounting the various module combinations of the 3470
series of instruments.

2-17. REPACKAGING FOR SHIPMENT.

2-18. The following paragraphs contain a general guide
for repackaging the instrument for shipment. Refer to
Paragraph 2-19 if the original container is to be used;
2-20 if it is not. If you have any questions, contact your
nearest -hp- Sales and Service Office (See Appendix B
for office locations).

NOTE
If the instrument is to be shipped to Hewlett-Packard for
service or repair, attach a tag to the instrument
identifying the owner and indicating the service or repair
to be accomplished. Include the module number and full
serial number of the instrument. In any correspondence,
identify the instrument by model number and full serial
number.

2-19. Place the instrument in the original container with
appropriate packing material and seal well with strong
tape or metal bands.

2-2

Model 347S0A

10576A

OGr-~
~LdJ
~7.80"~ 1-4.99,-J

11457C

10573A

10574A

Sf]: 00:1
~. 19.00" .1

11457A

G[I_~_O_f__:1
114578

GElD 0:1
I. 19.00" ,I

Figure 2-2. Rack Mount Kits.

2-20. If the original container is not to be used, proceed
as follows:

a. Wrap the instrument in heavy paper or plastic
before placing in an inner container.

b. Place the packing material around all sides of the
instrument and protect the panel face with cardboard
strips.
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*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-3. Power Receptacles.

and a replacement cord will be provided. The 34750A
power cord, power input receptacle and mating connec­
tors meet the safety standards set forth by the Inter­
national Electrotechnical Commission (lEC).

8120-1348 8120-0698

125V - 6A* 250 V - 6A*

8120-16898120-1369

2-21. POWER CORDS AND RECEPTACLES.

c. Place instrument and inner container in a heavy
carton or wooden box and seal with strong tape or metal
bands.

2-22. Figure 2- 3 illustrates power receptacle (wall out­
let) configurations that are used throughout the United
States and in other countries. The -hp- part number
shown directly below each receptacle drawing is the part
number for a 34750A power cord equipped with the
appropriate mating plug for that receptacle. If the
appropriate power cord is not included with the instru­
ment, notify the nearest -hp- Sales and Service Office

Rev. A 2-3
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3-1. INTRO DUCTION.

SECTION III
OPERATING INSTRUCTIONS

3·5. WARM-UP.

Section III

3-2. This section contains instructions and information
which will assist you in proper operation of your Model
34750A Display Module. A signal conditioning module
(Model 34701A, 34702A or 34703A) is required for
proper operation of the display module.

3·3. REAR PA:\IEl FEATURES.

3-4. The rear panel of the Model 34750A is shown in
Figure 3·1.

DO NOT PLUG IN THE POWER CORD WITHOUT
FIRST SELECTING THE PROPER LINE VOLTAGE.

3-6. A warm-up period of 1 hour is normally required
for the instrument to achieve specified accuracy. The
instrument should be calibrated with the bottom and
center modules to be used with the instrument.

NOTE
Due to temperature change inside the instrument be­
tween line and battery operation, the + and - references
must be readjusted when changing modes to achieve
specified accuracy. The nominal temperature change
between line and battery operation is - 150 C.

3·7. OPERATION WITH PlUG·ON MODULES.

3-8. Information regarding operation of the instrument
with a plug-on module can be found in the Operating
and Service Manual for the plug-on.

Instrument Serial Number Plate.Apply power here after selecting
the proper fuse and line voltage
per Figure 2-1.

Power Modu Ie
(PMI)

Connector
(XA2)

Sliding plastic cover. Prevents
access to fuse (F 1) and voltage
selector P.C. Assembly when
instrument is connected to line.

Zero Detect Hysteresis Adjustment
(Al R24)

Figure 3-1. 34750A Rear Panel.

+ Reference
~-~o¥.+--Adjustment

(A1R82)

- Reference Adjustment
(A1R81)

INSTALLATION OR REMOVAL OF PLUG-ON MOD­
ULES IS TO BE MADE BY QUALIFIED PERSONNEL
ONLY.

Rev. A 3-1
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Model 34750A

SECTION IV
THEORY OF OPERATION

Section IV

4-1. INTRODUCTION.

4-2. The 34750A Display is a five-digit analog-to-digital
converter that utilizes the dual slope integrating tech­
nique and a LED (light-emitting diode) display. The
34750A is designed to operate with a signal-conditioning
"Hug-On Module". The signal-conditioning unit converts
the input signal to a dc voltage between ± 2 volts (± I
volt full scale + 100 %overrange) which is measured and
displayed by the 34750A. A Basic Block Diagram of the
34750A (Figure 4-1) will be diocussed in this section
followed by a more detailed description of these blocks
and the circuits involved.

4-3. Basic Measurement Sequence.

4-4. The dual s'ope integrating measurement technique
employed by the 34750A is described with waveforms
and a timing sequence in Figure 4-1. Each measurement

14----- GAIN X3.5------~

sequence is divided into six. time intervals of equal
length. Figure 4-1 shows the designations that will be
used to identify the beginning of each time interval, the
time intervals and a description of the measurement
cycle.

4-5. ANALOG CIRCUITS.

4-6. Input Amplifier.

4-7. A stable gain of +3.5 is proVided by the Input
Amplifier (see Figure 4-2). Only one of the FET
switches QI through Q4 is conducting at a time to
proVide an input to the amplifier. Bias current is
minimized by the FET input stage of the amplifier.
Adjustment R8 sets the output at TPI to 0 V with point
1 grounded. The FET Bias Network is discussed in ote
1 of Figure 4-2.

NOTE 1

Switches Q1 through Q4 are
FETs. The gate voltage for Q1
through Q3 in the on (con­
ducting) state is supplied by
the FET BIAS NETWORK.
When the control voltage goes
to + 5 VeRA is reverse biased
allowing the gate voltage to be
supplied by the FET BIAS
NETWORK.

20K 20K

SIGNAL
TOBE--

MEASURED 01
(FROM PLUG-
ON MODULE)

AMPLIFIER
>--+------.--+-- OUTPUT

10K

® FET BIAS
NETWORK

(0 tlenuol ion 3.5; I ,
4K '@'" '0)

SEE NOTE I

® 2201<

FET BIAS
NETWORK

VOLTAGE

C TROL
VOLTAGE

_121/~·~~"nQ)
(no,eOnduefltIQ)

Figure 4-2. Simplified Diagram of the Input Amplifier.

Rev. A 4-1



Section IV

~8. Integrator.

4-9. The Integrator utilizes a high gain amplifier and a
FET input stage to minimize the input current required
by the amplifier. A simplified diagram of the Integrator
is shown in Figure 4-3. Switch Q6 enables the Integrator
during a measurement cycle. FET switch Q13 conducts
during the auto-zero cycle to speed up the circuit
response during auto-zero. This rapid response is r~

quired to' quickly recover from overload conditions. The
Auto-Zero feedback voltage for the Integrator and the
Slope Amplifiers is stored on the Auto-Zero Capacitor.
This voltage is applied to the gate of Q7B dUring the
measurement cycle. The auto-zero cycle is discussed in
more detail in Paragraph 4-12.

Model 34750A

shown in Figure 4-4. The second amplifier has diode
clamps between its output and the inverting input to
prevent amplifier saturation. Depending on the polarity
of the input at point 1 with respect to point 2 the
Comparator output is either + 3 V or 0 V*. The polarity
of the voltage at point 2 is determined by the output of
the Input Amplifier. At zero detect the Integrator
output passes through 0 V. This causes the signal at
point 1 to momentarily swing to the polarity opposite
that at point 2. Accordingly, the Comparator Amplifier
output switches to the level opposite the one that it
previously held (i.e. + 3 V to 0 V or 0 V to + 3 V).
Adjustments R24 and R27 are used to calibrate the
instrument for small input voltages.

~12. Auto-Zero Cycle.

INT(GRATOR
CAPAOTQR

OUTPUT
hOl'fl'"

PUT
IfI(A

I',
I "

I

:·'·· ",
1 201( ..............

~tlnqlturint I .......
RAMP-UP, RAMP I ..............
- 01'0 AUTO- I ......
lEROI I ..............

" 1- ......

AUTO-ZERO
16 VOLTAGE

.»'~ (~~£\o""CYCI.

4-13. Figure 4-5 shows the 34750A circuits in the
auto-zero mode. FET switch Q13 is conducting, which
speeds up the recovery of the Integrator to a 0 volt
output level (this is important when recovery from
overload is required). When Q16 conducts the voltage on
the Auto-Zero Capacitor becomes equal to the offset at
point 2 with point 1 grounded. After the auto-zero
cycle, Q13 and Q16 do not conduct until the next
auto-zero cycle. The voltage acquired on the Auto-Zero
Capacitor dUring the auto-zero cycle remains as offset
compensation for the rest of the measurement cycle.

~14. DIGITAL PROCESSING CIRCUITS.

Figure 4-3. Simplified Diagram of the Integrator Circuit.

~10. Zero Detect Circuits.

4-11. The Zero Detect circuits consist of two amplifiers,
each with a gain of 10, and a high gain comparator

4-15. The Model 34750A Digital Processing Circuits
comprise an Algorithmic State Machine (ASM). Figure
4-6 shows a typical simplified block diagram of an ASM.
The ASM is a sequential logic circuit that can be
described completely with a flow chart. The "Next State
Function" and "Output Function" blocks are combi­
national logic networks. A combinational network is a

GAIN of 10
HIGH

GAIN of 10 ---++ot-- GAIN
COMPONENTS

OUTPUT
FROM

INTEGRATOR

ZERO
DETECT

SIGNALS

WAVEFORM AT

POINT CD

~
SHOWN FOR
+ INPUT

OV

ZERO OETECT.
POLARITY AT

VOLTAGE AT POINT CD CHANGES
POINT 2 WITH RESPECT

(slightly negotiye) TO POINT ®

34 750A -B - ,4BB

OUTPUT 1.69K
of

INPUT
AMP

HYSTERESIS
ADJ

R27
20K

OFFSET
ADJ

Figure 4-4. Simplified Diagram of Zero Detect Circuits.

* The Comparator Amplifier is clamped internally to prevent it from swinging to the + and - power supply voltages.

4-2
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VOLTAGE
(FROM SIGNAL
CONDITIONING -

MODU...E) SA

"'REF-

- REF-

INTEGRATOR

06

013

ZERO
DETECT

Q)
.I. AUTO-ZERO
V CAPACITOR

016

AUTO-ZERO
VOLTAGE

ENABLED

NOT
ENABLED

ZERO

1/ ~
DETECT

t---~

I
L.-

oT, ITz zT3 3T4 4T~ I ~To

II I
10 Iz 10

347~OA - B - 3497

Figure 4-5. 34750A Circuits shown in Auto-Zero Mode.

logical network whose output is completely determined
by its present input states. Sequential logic circuits
contain memory or storage elements such as flip-flops.
As the circuits operate the state of the memory changes.
The memory elements may have one state at fIrst and
later take on another state. The "Next State" that the
memory goes to is dependent on the "Present State",
the Oock and the external inputs that are supplied to
the logic circuit. The output is dependent on the
external inputs and the "Present State" of the memory.

The "Present State" of the memory is dependent on the
past sequence of inputs that have been applied.

4-16. The Algorithmic State Machine (ASM). The State
Machine in the Model 34750A is shown in Figure 4-7 in
block form. The inputs to the State Machine come from
the Analog Circuits and the plug-on modules. The
output consists of the Data Display of the instrument
and logic signals which are applied to the various plug-on
modules.

OUTPUTS

INSTRUCTIONS)

1 NEXT STATE FUNCTION PRESENT STATE 1 OUTPUT FUNCTION

RS) COMBINATIONAL MEMORY COMBINATION

LOGIC f---- (STORAGE. FUP- OUTPUT f-----+o
FLOPS, COUNTERS,

~,......
LOGIC (

r+ (GATES. ROMS, ETC.) ETC.)

1
CLOCK

3470j4 B - 3466

INPUTS
(QUAL/FIE

Figure 4-6. Block Diagram of Typical ASM.
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INPUT
FUNCTION
~

NEXT STATE
r-- FU_NS-......TIO_N -,

PRESENT STATE
FUNCTION
~

OUTPUT
FUNCTION
~

DATA
CLOCK

A,B,C
TIMING
SIGNALS

ANALOG
CIRCUITS

ZERO
DETECT

PULSE

30 a 300Hz

347~-B-34B3

TIMING SIGNALS
TO ANALOG CIRCUITS

(A,B,C)

Figure 4-7. ASM Simplified Block Diagram.

4-17. Data Clock (Refer to Figure 4-8).

CLOCK BUFFER

~~

Figure 4-8. Data Clock.

4-19. Timing Generator Circuit (See Figure 7-8).

by transient pulses generated when the instrument is
turned on. If an illegal state is entered, the Timing
Generator flip-flops will be cleared on the next reset
pulse. This sets the instrument to state 000, at which
time an auto-zero cycle occurs. The timing sequence
then continues in its normal fashion.

The polarity of voltage on the D input
of Flip-Flop U18 during input enable
determines whether the flip-flop is set
or reset. If a negative voltage is con­
nected to the 34750A input, the Q
output of the flip-flop is high (> 3 V).
The zero detect pulse, in this instance,
is a negative transistion. For a positive
input the Qoutput of the flip-flop is
high and the zero detect pulse is a
positive transistion. If the Q output is
high the + Reference Gate is enabled.
If Q is high the - Reference Gate is
enabled. The zero detect pulse is ap­
plied to the Zero Detect Gates. These
gates generate a positive going tran­
sistion regardless of the polarity of the
Zero Detect Pulse. Normally, oscil­
lations occur on the Zero Detect wave·
form after the initial transistion at
zero detect. The Zero Detect Catcher
is a flip-flop which responds to only

4-21. Zero Detect and Data Transfer Circuits (Refer to
Figure 4-10).

4-22. The Zero Detect circuits generate a voltage tran­
sistion when the integrator waveform reaches approx­
imately 0 V. The polarity of the transistion is deter­
mined by the polarity of the input. This pulse is then
used by the Data Transfer circuits to initiate the
following sequence of events:"""'~-CLOCK OUTPUT

3MHz (opt. 060, 60Hz operotion) or
2.5MHz (opt.05O,50Hz operotion)

YI

.....-------lO
~ 47pf

34750A- B - 3479

4-18. The Data Clock generates controlled pulses to
which the timing of the analog to digital converter of the
Model 34750A is synchronized.* Its frequency is deter­
mined by Crystal Y1. The crystal output is amplified by
two inverting amplifiers (U6). The output of these
amplifiers is then applied to the crystal to sustain
oscillations. Buffer U7 is a unity gain amplifier which
isolates the clock circuit and prevents loading of the
clock by the external circuitry.

4-20. The Timing Generator consists of three D flip­
flops which generate signals A, Band C. Signal A is used
to generate signal B, and signal B is used to generate
signal C. The inverse of signal C (i.e., C) is then used to
produce signal A (via gates U16 and U8). The various
combinations of signals A, Band C determine the "State
Codes" Jf the instrument timing. Figure 4-9 shows the
timing relationships for the Timing Generator and
provides a flow chart indicating the sequence in which
events occur within the instrument. State Codes 101 and
010 are illegal and will be entered only if caused to do so

* This does not include the scanning system which has its own clock.

4-4



Model 34750A Section IV

the fIrst transistion of the positive
pulse from the zero detect gates. It
provides a negative going pulse to the
Data Transfer Timing circuits. The
Data Transfer Timing circuits inhibit
the main clock during the period of
data transfer within the Data Accu­
mulator. The Transfer Timing Wave­
forms in Figure 4-10 show the re­
lationship between the Data Clock
Disable pulse and the Transfer Pulse.
The length of the Data Clock Disable

pulse is set by the time constant of
C23 and R52. The length of the
Transfer pulse is set by the time
constant of C26 and R53. Since the
time constant of C23 and R52 is larger
than that for C26 and R53 the Data
Clock Disable pulse remains low for a
longer period than the Transfer Pulse.
This prevents the Data Clock from
altering the count in the Data Accu­
mulator during a transfer cycle.

This lleanal will rlmo", tow "
th. HOLD LINE (U8 Pln 4) I.
htld low.

Stote Code

Z.ro De'ect

If Cis hlltl at T3 the 11..1-

_ ~7'~~I"~~~I.onw::ltt~' .tot.

Q....rot.d to r...' the
Tlmlno G'nerator.

T.T.T,To

~oo,-~o"+,,,-~ 110 ~I-,oo -I-ooo'?;--

1 rZ-- ---

)-,h I
Lr----tI l l

I
1---z- -
I

I---

L..--

I L-
I--

/'

R / --....... /l/
y'"

)
I--

l-oT,- -,T.-I- .T.~ -.T. - 10- .T._ .....To -

SIGNAL
8

SIGNAL
C

SIGNAL
A

SIGNAL
C

us Pin 8

30Hz
(UZ P'n6

RESET
(U8 Pin3)

INTEGRATO
WAVEFORM
(- INPUT

ILLEGAL STATE
EXIT LOOP

STATE COOE

ICBAl
l.!......!.....

START

A.

B.

State 000
1. Mainframe auto-zero cycle occurs (LMATZ).
2. Integrator enabled.
3. Cycle in auto-zero if "Hold" line is low.

State 001
1. Input enabled (LIEN).
2. Integrator disabled.

E. State 110
1. Input disabled.
2. Reset for about 128 counts (::::::: 40 J.LS).

3. Integrator enabled and run-down begins.
4. Proper reference voltage enabled (LNRE or LPRE).
5. Zero Detect Catcher enabled. Zero detect during this

interval causes the following events to occur:
a. Data Clock Disable pulse generated.
b. Transfer pulse occurs.
c. Reference voltage disabled.
d. Auto-Zero Cycle begins.

C.

D.

State 011
1. Input enabled (LIEN).
2. Integrator enabled (L1GE) starts run-up.
3. Polarity of input determined.

State 111
1. Input disabled.
2. Integrator disabled.
3. Proper reference voltage selected (LNRE or LPRE).

a. - reference selected for + input.
b. + reference selected for - input.

F. State 100
1. Input disabled.
2. Integrator enabled and run-down continues.
3. Proper reference voltage enabled.
4. Overrange "1" illuminated.
5. Zero Detect Catcher enabled. Zero detect during this

interval causes the following events to occur:

a. Data Clock Disable pulse generated.
b. Transfer pulse occurs.
c. Reference voltage disabled.
d. Auto-Zero Cycle begins.

G&H. States 010 and 101
These are illegal states and are not normally entered. If the instrument enters an
illegal state, it cycles through states 010 and 101 until the reset pulse occurs. At re!Irt,

the Timing Generator is cleared to state 000 and a normal measurement cycle begins.

Figure 4-9. 34750A Flow Chart.
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POSITIVE INPUT
(TO PLUG ON)

3475OA-&-3480

TRANSFER TIMING
WAVEFORMS

: I
DA~~A~~CK ---L.J--

I I
I I

TRANSFER ---I r+----
PULSE ~:

DATA CLOCK
DISABLE

TRANSFER
PULSE

C26
~.OllJf

C23 r---l
.Ol~f;::\;; \J

+/­
REFERENCE

ENABLE
GATES

INPUT
ENABLE

ZERO ZERO

'------;---4 ~~~~T "'--..----t c~~I~l1 P--+----t

INPUT
ENABLE

ZERO
DETECT
PULSE

(FROM ANALOG
SECTION)

-INPUTL

+ I PUT --.r-

Figure 4-10. Zero Detect and Data Transfer Timing.

4-23. Data Accumulator and Storage (Refer to Figure
7·7).

4-24. The Data Accumulator counts pulses from the
Data Clock starting at the beginning of run-down (D on
Figure 4-9) and continuing until zero detect. The Data
Accumulator reset pulse is generated at the beginning of
run-down. This pulse resets the 5 decades of the Data
Accumulator Counter. At zero detect the Transfer Pulse
goes low and the Data Clock is inhibited. Each decade of
the accumulated count is then transferred in 8421

parallel BCD form to storage elements within the Data
Accumulator. This data is then scanned a decade at a
time by signals X, Y and Z, and applied to the BCD
output lines.

4-25. Data Display and Control Circuits (Refer to
Figure 4-11L

4-26. The Data Scanner controls the timing of the
Display circuits. Signal X occurs at a 3 kHz rate. Signals
Y and Z occur at a 1.5 kHz rate. Scanner clock and

RIGHT / LEFT HALF
DRIVER TRANSISTORSRIGHT / LEFT HALF

CHARACTER SCAN ,,.---------- ---------------..

II LINES

SCANNER
CLOCK
(6KHz)

~J------+--------+---'"
.t------+-------+----....J

'6g~~~~~~II
9

261======t=======\==-:::'====-::'==1~2t------+--------t------,
11----.......,---+--------'---..----.

DATA
y SCANNER~----~~

Z

x

4
LINES

BCD
DATA

(1,2,4,8)
FROM
DATA

ACCUMULATOR

CHARACTER
GENERATOR

34750A-B-3482

10 LINE
CODE

LEAST SIGNIFICANT
DIGIT BLANK

(FROM PLUG-ON)

Figure 4-11. Data Display Circuits.
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Right Half/Left Half character scan occur at a 6 kHz
rate. The BCD data from the Data Accumulator is
converted to a 10 line code. The desired lines go low
(ground) when selected, providing a ground path for
current through the Right Half/Left Half Driver Tran­
sistors and the LED chips connected to the lines. Each
character is individually scanned beginning with the least
significant and proceeding to the most significant (right
to left as you face the instrument). Each character is also
divided into a left and right half. The selected LED's of
the right half are illuminated fust followed by those of
the left half.
~27. Reset Timing (See Figure 4-12).

4-28. The Reset Timing circuits generate a reset pulse at
the beginning of run-down (D) in the measurement
cycle. When signal "A" goes low the -:- 32 counter (U12)
is reset causing Pin 2 of U8 to go low and pin 1 to go
high. This initiates the Reset Pulse and enables the
flip-flops in the -:- 4 counter (U11). Figure 4-12 shows

3MHz
FROM DATA

CLOCK

UII

RESETS
-;'-4 COUNTER

TO DATA
ACCUMULATOR .-......--{

AND
TIMING GENERATOR

RESET CIRCUIT

Section IV

the timing relationship of the reset pulse to signal A of
the Timing Generator. The Data Clock is divided by a
factor of 128 (4 x 32). Pin 2 of U8 goes high after
approximately 128 counts of the Data Oock causing Pin
1 of U8 to go low. This completes the reset sequence for
one measurement cycle.

4-29. Least Significant Digit Blank (Refer to Figure
7-7).

4-30. Depending upon the signal conditioning module
used it is sometimes necessary to blank the last digit of
the Model 34750A. This is accomplished by grounding
Pin 12 of the character generator during the time the
least significant digit is scanned. Two "Nor" Gates (U13)
and one "Nand" Gate (UI4) are used to do this. As
indicated on the schematic diagram, all inputs to the or
Gates (pins 5,6,9 and 8) must be low in order to obtain
a low at Pin 11 of U14. A low at Pin 11 of U14 will
blank the digit.

-;-- 32

UI2

34750A-B- 34BI

SIGNAL
"A" FROM
TIMING

GENERATOR

SIGNAL I CONTINUES LOW
A L..

ts
---- UNTIL to.

RESET
PULSE

+5V --.r-l­
OV ~ L:::.-.-

128 COUNTS OF MAIN CLOCK
(::::40lJS for Opt. 060, :::: 48us for Opt. 050)

Figure 4-12. Reset Ti mingo

Rev. A 4-7



Model 34750A

SECTION V
MAINTENANCE

Section V

5-1. INTRODUCTION.

5-2. Operational checks and Adjustment Procedures for
the Model 34750A are contained in this section of the
manual. Performance tests relating to the operation of a
34750A and a plug-on module are contained in the
manual for the plug-on module (34701 A, 34702A or
34703 A).

INSTALLATION OR REMOVAL OF PLUG-DN MOD­
ULES IS TO BE MADE BY QUALIFIED PERSONNEL
ONLY.

5·3. OPERATIONAL CHECKS.

5-4. The following checks will assist in determining if
your instrument is functioning correctly. These tests are
not intended to check instrument specifications.

Figure 5-1. 11456A Readout Test Card.

5-5. Connect an l1456A Readout Test Card to the
model 34750A as shown in Figure 5-1. Use a short clip
lead to make the required connections listed in Table 5-2.
and compare the test results with those indicated.

5-6. ADJUSTMENT PROCEDURE.

5-7. Paragraphs 5-12 through 5-16 are adjustment pro­
cedures for the Model 34750A Display. These pro­
cedures require the use of a 34701 A, 34702A or
34703 A plug-on module. We recommend that these
procedures be performed only if the performance checks
show that the instrument does not meet its specifi­
cations. If the instrument cannot be adjusted to meet its
specifications, refer to Troubleshooting (Paragraph 7-3)
in Section VII. Table 5-1 lists test equipment recom­
mended for the adjustment procedures and trouble­
shooting.

WARNING I
DISCONNECT THE POWER CORD BEFORE RE­
MOVING THE COVERS.

Table 5-1. Recommended Test Equipment.

Instrument Required Recommended
Type Specifications Model

DC Digital 4 digit resolution -hp- Model
Voltmeter Accuracy: 34740A

± (.03 % of reading

+ 0.01 % of range)

DC Standard 1 V Range -hp- Model 7408
Accuracy:

± (0.002 % of setting

+ 0.0004 % of range)

Table 5-2. Operational Checks.

Connections Display Refer to the following Areas of the Manual
on 11456A Assembly Expected if the Correct Display is not Obtained.

Input Pin to + Ref. + 1.00000 (± 2 counts) Paragraph 5-16. F igu re 7-3
Input Pin to • Ref. - 1.00000 (± 2 counts) Paragraph 5-16, F igu re 7-3
DPl to GND3 XXX.XX Figure 7-3
DP2 to GND3 XX.XXX Figure 7-3
DP3 to GND3 X.XXXX Figure 7-3
DP4 to GND3 .XXXXX Figure 7-3

NOTE
X represents any digit
between 0 and 9.
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Section V

5-8. Cover Removal.

5-9. In order to perform two of the adjustments in this
section, it will be necessary to obtain access to the
interior of the instrument. If your Display Module is
connected to a plug-on module separate the two
modules by pulling the slide lock levers, shown in Figure
3-1, to the rear and lifting the Display Module from the
plug-on module. The 34750A Cover can then be
removed by unscrewing a mounting bolt near the
transformer (see Figure 5-2) and spreading apart two sets
of plastic fingers which hold the Display printed circuit
assembly in place. The printed circuit (p.c.) assembly is
covered by a black metal shield which must also be
removed. This is accomplished by unscrewing the four
bolts holding it in place and lifting it off the p.c.
assembly. Connect a plug-on module to the 34750A and
apply power.

Figure 5-2. Cover Removal.

I WARNING I
A NUMBER OF BRASS TERMINALS EXTEND FROM
THE POWER MODULE (PMI) INTO THE INSTRU­
MENT. (SEE FIGURE 5-4). A PLASTIC COVER HAS
BEEN PLA CED 0 VER THE TERMINALS TO PRE­
VENT ELECTRICAL SHOCK WHEN WORKING IN
THE AREA OF THE POWER MODULE. EXTREME
CARE SHOULD BE EXERCISED, PARTICULARLY IF
THIS COVER IS REMOVED, TO AVOID CONTACT
WITH THE TERMINALS. THIS WARNING APPLIES
WHENEVER THE INSTRUMENT IS CONNECTED TO
THE POWER LINE.

5-10. Adjustment Locator.

5-11. Figure 5-4. shows the location of all adjustments
within the Model 34750A.

NOTE
The following procedures require a properly functioning
plug-on module. Refer to the Operating and Service

5-2 Rev. A
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manual of the associated plug-on module if it appears to
be malfunctioning.

5·12. Power Supply Adjustment.

a. Connect a dc voltmeter (-hp- Model 34740A/
34701 A or equivalent) between Al GNDI and the
cathode of Al CR25.

b. Observe the voltmeter and adjust Al R69 for
+ 12 V ± 10 mY.

5·13. INPUT AMP. OFFSET ADJUSTMENT.

a. Connect TP4 of the Al assembly to GNDI.

b. Connect a digital voltmeter (-hp- Model 34740A/
34701 A or equivalent) to TPl, using G 01 as reference,
and adjust Al R8 for 0 V ± 1 mV.

NOTE
Before proceeding, all covers removed in Paragraph 5-8
should be reinstalled. The instrument should then be
allowed to warm up for approximately 2 hours. See
Paragraph 3-5 for information on instrument warm-up
time.

5-14. ZERO DETECT COMPARATOR OFFSET.

a. Connect the equipment as shown in Figure 5-3

b. Set the plug-on module to the 1000 V range and
the DC STA DARD for a .20000 V output. (If a Model
34703A plug-on is used, set it for "MANUAL" opera­
tion.) ote the indication of the voltmeter display.

c. Invert the input and again observe the display. If
the indications in steps band c do not agree, adjust the
"Z" (ZERO) control on the rear panel until the display
indication for both polarities is the same.

5-15. ZERO DETECT HYSTERESIS ADJUSTMENT.

a. With the instruments connected and set as in
Paragraph 5-14, adjust the "H" Hysteresis on the rear
panel to give a display indication of 20 counts.

DC STANDARD
hp 7408

DISPLAY

@I II~I I) hp 34750A

@ 0 [t5"
@@@@1dl@@0~ ~,L

~r-PLUG-ON MODULE

~
lip 34701A

34702A
34703A

L.:....:J

Figure 5-3. Zero Detect Comparator Offset Adjustment.
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5-16. REFERENCE VOLTAGE ADJUSTMENTS.

a. Apply + 1.00000 V to the plug-on module input
from the DC STANDARD. The plug-on module should
be set to the 1 V range.

b. Adjust the "+" control on the rear panel of the

H

A1GND1

A1RS-----

Section V

instrument for + 1 V ± 1 count.

c. Apply - 1.00000 V to the Model 34750A input
from the DC STANDARD.

d. Adjust the "-" control on the rear panel of the
instrument for - I V + 1 count.

PM1

01
(underneath)

J2
(underneath)

Test Jumper

Figure 5-4. Chassis Mounted Component and Adjustment Locator.
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.. slide
single·pole double· throw

.... single·pole single· throw

.........optimum v.lue selected .t factory •
average v.lue shown (p.rt m.v be omitted)

..... no stand.rd type number .ssigned
selected or speci., type

® Dupont de Nemours

51 ..
SPOT
SPST

T. . . t.nt.lum
TC . temperature coefficient
Ti02 tit.nium dioxide
tog toggle
tal . . . . . . . tolerance
trim.. . trimmer
TSTR .....•............•••... tr.nsistor

v.......... . volt{s)
vacw ..... alternating current working voltage
var variable
vdcw direct current working voltage

w w.tt{s)
wI.... . with
wiv . .. working inverse voltage
wlo without

.........•....... . wirewound

. ohm Is)
.... order by description

... .outside diameter

..........•.......... .selenium
... section(s)

. silicon

p . . .. . . . . . . . . ..•... . pe.k
pA pico.mpere(s)
pc . . printed circuit
pF .. . . .. picofarad(s) 10-12 f.rads
piv . . . . .. peak inverse voltage
plo p.rt of
pos ........•... . position(s)
poly polystyrene
pot potentiometer
p'p pe.k·to·pe.k
ppm parts per million
prec precision (temperature coeffient,

long term st.bility .nd/or toler.nce)

n
obd
00

R .. . resistor
Rh rhodium

. root·mean·square
rot. .. .. .. . . ... . . .. . .... . rotary
rms..

Se .
sect
~i ••

.... inductor
...... . Iinear taper

... logarithmic taper

.... kilohm Is) = 10+3 ohms

..... kilohertz = 10+3 hertz

... n.no.mpere(s) = 10.9 .mperes
... norm.lly closed

............ . neon
.................. normally open

kn.
kHz ..

L.
lin
log .

mA milli.mpere(s) = 10.3 .mperes
MHz megahertz. 10+6 hertz
Mn. . megohm(s)· 10+6 ohms
met 11m met.l film
mfr . . manufacturer

......millisecond

: : '~i'l;i~~I;isi ... ;';.~:~~~
... microf.radls)

.........microsecond (sl
microvolt Is) = 10.6 volts

. Myl.r@

ms.
mtg
mV
IlF ..
J.lS
IlV
my

.. henrylies)

. .. mercury

ABBREVIATIONS
...........silver Hz .......•.•.... herIL Icvclels) per second) NPO negative positive zero

.aluminum (zero temperature coefficient)
.....•mperels) 10. . inside di.meter ns .. n.nosecondls) = 10.9 seconds

. gold impg................. . impregn.ted nsr. . not sep.r.telv replace.ble
incd . . .incandescent
ins insul.tionled)

.. .. . deposited
double·pole double· throw

...... double·pole single· throw

....... .electrolytic
...............•... .encapsulated

Ag ..............•.•..
AI
A.
Au.

dep .
OPOT .
OPST

F .. . .f.r.d(s)
FET field effect transistor
Ixd fixed

c . . . . Capacl tor
cer . . . . . . . . . . . . . . . ceramic
coef . . . . coefficient
com. . common
cemp . . .. composition
conn ....•.•.......... . .... connection

elect
encap

H ..
Hg .......••......

G.As gallium .rsenide
GHz . gigahertz = 10+9 hertz
gd gu.rd(ed)
Ge . . germanium
gnd ............••.. . ground(ed) nA

NC
Ne
NO

OECIMAL MULTIPLIERS

Prefix

tera

giga

meg.

kilo

hecto

dek.

deci

Svmbols Multipli.. Prefix Symbols Multiplier

T 1012 centi 10.2

G 109 milli 10.3

M or Meg 106 micro II 10-6

K or k 103 10.9

102 pico 10.12

d. 10 femto 10.15

d 10.1 .no 1O· 1B
STD·B·2734

A .. . . ...assembly
B............. motor
BT b.tterv
C . . capacitor
CR ... diode
OL ....•.......... . del.y line
OS. . I.mp
E . . . mise electronic part
F . fuse

DESIGNATORS
FL filter a . . . tr.nsistor
HR he.ter OCR tr.nsistor-diode
IC .. . integrated circuit A. . resistor
J . . . lack RT .................•....... thermistor
K . . . . . . . . . . . . . • • • . . . . . . rel.v S. . switch
L ..............••............. inductor T.. . .. transformer
M .............•. . .. meter TB . . .........••..•..... termin.1 bo.rd
MP .. mech.nic.1 part TC . . thermocouple
P . . . . . . . . . . . . . • . . .... plug TP ....•............•......... test point

TS . . . terminal strip
U. . .. microcircuit
V ..... v.cuum tube. neon bulb.photocell. etc.
W ..c.ble
X. . socket
XOS I.mpholder
XF fuseholder
y .. cryst.l
Z. . . network

6-0 Rev. A



Model 34750A

SECT ION VI

REPLACEABLE PARTS

Section VI

6-1. INTRODUCTION. 6-6. NON-LISTED PARTS.

6-2. This section contains information for ordering replace­
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp­
Part umber of each part, together with any applicable
notes, and provides the following:

a. Total quantity used in the instrument (Qty column).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part. (See list of abbreviations
below.)

c. Typical manufacturer of the part in a five-digit code.
(See Appendix A for list of manufacturers.)

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of Table 6-1.

6-4. ORDERING INFORMATION.

6-5. To obtain replacemen t parts, address order or inquiry
to your local Hewlett-Packard Field Office. (See Appendix
B for list of office locations.) Identify parts by their
Hewlett-Packard part numbers. Include instrument model
and serial numbers.

6-7. To 0 btain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

6-8. PARTS CHANGES.

6-9. Components which have been changed are so marked
by one of three symbols' i.e. ~, ~ with a letter subscript,
e.g. ~a' or ~ with a number subscript e.g. ~ 10' A ~ with
no subscript indicates the component listed is the preferred
replacement for an earlier component. A ~ with a letter
subscript indicates a change which is explained in a note at
the bottom of the page. A ~ with a number subscript
indicates the related change is discussed in backdating
(Section 8). The number of the subscript indicates the
number of the change in backdating which should be
referred to.

6-10. PROPRIETARY PARTS.

6-11. Items marked by a dagger (t) in the reference
designator column are available only for repair and service
of Hewlett-Packard instruments.
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Section VI

Table 6-1. Replaceable Parts

Model 34750A

Reference
Designation

Al

A1C1

A1C2
A1C3
A1C4
A1C5
A1C6

AIC7
A1C8
A1C9
A1C10
A1C 11

A1C12
A 1C13
A1C14
A1C15
A1C 16

A1Cl7
A1C18
A1C 19
A1C21
A1C22

A1C23
A1C24
A1C25
A1C26
A1C27

AIC28
A1C29
A1C31
A1C32
A1C33

AIC34
A1C3S
A1C36
A1C37
AIC38

A1C39
A1C41
A1C42

6bA1C43
AICR 1, 2

A1CR3
AICR4
A1CR5
A1CR6
A1CR7

A1CR8
A1CR9
A1CR10
A1CR 11
A 1CR 12

A lCR13
A 1CR14
A lCR15
A 1CR 16
A1CRl7

A1CR18
A 1CR 19
A1CR21
A 1CR 22
A 1CR23

A lCR24
A1CR25, CR26
A1CR27, CR28

Al CR29, CR31

A lCR32
AICR33
A 1C R34
All!
A 1L2
A1L3

HP Part Number

34750-66501

0140-0204

0160-2207
0160-2204
0160-3622
0140-0204
0160-2199

0150-0045
0160-3622
0160-3622
0160-4025
(i 160-2207

0160-3501
0160-0820
01S0-COSO
0180-1794
0160-2199

0160-3077
0160-3077
0160-3622
0160-3622
C140-0204

0160-3847
0180-1701
0160-3622
0160-3847
0140-0200

0180-0229
0160-0362
0160-3622
0160-3622
C16C-3622

0180-0228
0180-0465
0180-0465
0180-0228
0160-3622

0180-0466
01S0-00S0
0180-1701
0160-4095
1901-0040

1901-0040
1901-0040
1901-0376
1901-0040
19i12-0041

1901-0040
1901-0040
1901-0586
1901-0376
1901-0040

1901-0376
1902-0048
1901 0040
19(>1-0040
1901-0518

1902-0048
1901-0028
1901-0028
1901-0028
1901-0028

1902-0048
1902-0202

1901-0028

1902-(>551
1901-('028
1902 :;~41

910C 3223
9100- 3223
9170-C894

Qty

10
2
2

10

Description

BOARD A55Y:MAIN (INCLUDESA2)

C:FXD MICA 47PF 500V

C:FXO MICA 300 PF S'
C :FXD MICA 100PF S%
C:FXD CER 0.1 UF +80-20% 100VDCW
C:FXD MICA 47 PF 5' NPO 500VDCW
C:FXD MICA 3C PF 5% 300VDCW

C:FXD TI 8.2 PF 5' 500VDCW
C :FXD CER 0.1 UF +80 20" 11J0VDCW
C:FXD CER 0.1 UF +80-20-': 100VDCW
C:FXD 0.33 UF 10'
C:FXD MICA 300 PF S!:

C:FXD POLY 4 UF 10' 50VDCW
C:FXU CER O.OS UF +8o-20~ 2SVOCW
C :FXO CER 1000 PF +80-20~ 10IJOVOCW
C :FXO ELECT l2 UF 10' 35VOCW
C:HO MICA 30 PF 5% 300VOCW

C:FXO MY 0.027 UF 10' 100VOCW
C:FXO MY 0.027 UF 10' 100VOCW
C :FXO CER 0.1 UF +80-20~ 10DVOCW
C :FXO CER 0.1 UF +80-20' 100VOCW
C :FXD MICA 47 PF 5' NPO 50CVOCW

C:FXO CER 0.01 UF +100-10!: 25VOCW
C :FXD ELECT 6.8 UF 20% 6VOCW
C:FXO CER 0.1 UF +80-201; 100VOCW
C :FXO CER 0.01 UF +100-10% 2SVDCW
C:FXO MICA 390 PF S%

C:FXD ELECT 33 UF 10~ 10VDCW
C:FXDMICA 510PF5%
C:FXO CER 0.1 UF +80-201; 1COVOCW
C :FXD CER 0.1 UF +8il-20~ 100VOCW
C :FXO CER 0.1 UF +80-20% 100VDCW

C :FXO ELECT '-2 UF 10' lSVOCW
C:FXO SOO UF 30VDCW
C: FXO 500 UF 30VDCW
C :FXO ELECT 22 UF 10~ 15VOCW
C:FXD CER 0.1 UF +80 20' 100VDCW

C:FXD 2200 UF 15VOCW
C :FXO CER 1000 PF +8J-202; 1000VOCW
C :FXO ELECT 6.8 UF 20' 6VOCW
C:FXD.5 PF 500V
DIOOE:5ILICON 50 MA 30 WV

01 OOE : 5 1LI CON 50 MA 30 WV
OIOOE:5ILICON 50 MA 30 WV
DIOOE:5ILICON 35'1
DIOOE:5ILICON 50 MA 30 WV
OIODE:BREAKOOWN 5.11'1 S'I

OIODE:5IllCON 50 MA 30 WV
DIODE:5ILICON 50 MA 30 WV
OIODl::5I 30 WV 10 PA LEAKAGE
OIODE:5ILICON 35'1
DIOOE:5ILICON 50 MA 30 WV

OIODE:5ILICON 35'1
DIODE:8REAKOOWN 6.81'1 5~

OIOOE:5ILICON SI) MA 30 WV
OIOOE:5ILICUN 50 lolA JO WV
OIOOE:HOT CARRIER

DIODE :BREAKOOWN 6.81'1 S%
DIODE:5ILICON 0.75A 400PIV
DIODE:5ILICON O.75A 400PIV
OIDOE:SILICON 0.75A 400PIV
DIODE:SILICON O.7SA 4GOPIV

niODE :BREAKOOWN 6.81'1 5~

DIODE BREAKDOWN:15.DV 5% lW
DIODE BREAKDOWN:6.43V (MATCHED WITH A1U25

AS A SET, SEE A 1U25 FOR PART NUMBER TO ORDER)
DIODE:SILICON 0.75A 400PIV

DIODE 8REAKDOWN:6.19V 5%
DIODE:SILICON O.75A 400PIV
0IODE:8REAKCOWN S.11'1 5%
COIL:FXLl 210 UH
C IL:FXD 220 UH
BEAD:SHIELDING

Mfr
Code

2848C

72136

28480
7213t
72982
146SS
2848C

78488
72982
72982
2848C
28480

84411
72982
5628S
S628«;
2848C

S628e;
5628S
72982
72982
146S5

72982
28480
72982
72982
72136

28480
28480
72982
72982
72982

5628S
28480
28480
S628«;
72982

28480
56289
28480

95275
07263

07263
07263
28480
07263
04713

07263
07263
2848C
28480
07263

28480
04713
07263
07263
2848C

04713
04713
04713
04713
04713

04713
28480

04713

28480
04713
0471.3
28480
28480
02114

Mfr Part Number

34750-66501

DM15E47DJ05DDWVl CR

0160-2207
RDMlSF 10 IJ3C
8131-100-651-104l
ROM15E470JSC
0160-21S9

TYPE GA
8131-100-651-104l
8131-100-651-104l
0160-4025
C160-2207

HEW 138
58SS YSU 5C3l
CG6 76102E 102l 526-COH
lS0D226XS035R2-0Y S
0160-2199

225P2739W61-PW,",
225P273SWBI-PW/ol
8131-100-6S1-104l
6131-100-651 104l
ROM1SE470JSC

8005-Q1ACB-WSR-l C3P
0180-1701
8131-100- t Sl-104l
8005-Ql AC8-W5R-103P
RDM15F3S1-J3C

0180-0229
0160·0362
8131-100-6S1-104l
8131-1CO-6S1-104l
8131-100-6S1-104l

150D226X90 1562-DY 5
0160-4080
0160-4080
lS0D226XSOlSB2 DY 5
8131-100-6S1-104l

0160-4081
C067B102E 102l526-CDH
0160-1701
VY13COR5B
FOG1088

FDGld88
FOG1088
1901-0376
FOG1088
5l10939-98

FOGI088
FDGIC88
1901-0586
1S01-0376
FDGI088

1901-0376
5110939-134
FDG1088
FOGI088
1901-0518

5110939-134
5R\3S8-9
5R1358-9
SR13S8-9
5R1358-9

5l10939-134
1902-0202

SR1358-9

1902-0SS1
SR13S&-9
5l10939-98
9100-3223
9100-3223

56-59-65/4A6

6-2 Rev. B

ee introduction to thi section for ordering information

6b This component did not exist on instrument Serial No's. 1304AOD275 and below.



Model 34750A

Table 6-1. Replaceable Parts(Cont'd)

section VI

Reference HP Part Number Qty
Designation

Description
Mfr
Code

Mfr Part Number

AIL4
AIL5
AIL6
AIL7
AI0l

AI02
AI03
AI04
AI05
AI06

AI07
AI08
AI09
AI011
AI012

AI013
AI014
A1015
AI016
AI017

AI018
A 1019
AI021
AI022
AI023

AIQ24
AIQ25
AIRI
A lR2
AIR3

AIR4
AIR5

6 a A lR6
6 a AIR7

AIR8

AIR9
AIRll
AIR12

A lR13

AIR14
AIR15
A lR16
AIR17
A lR18

A lR19
A lR21
AIR22
AIR23
AIR24

AIR25
AIR26
AIR27
AIR28
A lR29

A lR31
AIR32
A lR33
AIR34
AIR35

AIR36
6 a A lR37

AIR38
AIR39
AIR4l

AIR42
AIR43
AIR44
AIR45
AIR46

AIR47
AIR48
AIR49
AIR51
A lR52

9170-0894
9170-0894
9170-0894
9170-0894
1855-0208

1855-0305
1855-0305
1855-0305
1855-0418
1855-0093

1855-0308
1853-0020
1853-0020
1853-0020
1853-002C

1855-0412
1854-0071
1854-0071
1855-0412
1853-0020

1853-0089
1854-0094
1854-0071
1854-0071
1854-0039

1853-0016
1953-C051
0684-5641
0684-2241
0684-2241

0684-2241
0684-3331
0757-0446
0757-0446
2100-2061

0757-0442
0698-3558
0757-0978

0757-0449

0757-0449
0684-2701
0684-2711
0757-0283
0757-0449

0698-3443
0757-0280
0757-0288
0698-4428
2100-3207

0698-3445
0698-3159
2100-3353
1810-0171
0684-1031

1810-0151
0684-1031
0684-1031
0684-1031
;)757-C449

0684-5631
0698-3268
0757-0430
0757-0442
0698-3558

0698-3268
0684-5631
0698-3499
0684-1031
0684-3321

0684-3321
1810-0139
1810-0172
0684-3321
0698-3153

2
6

4
1

8EAO: SHI ELO ING
8EAO:SHIELOING
8EAO:SHIELOING
8EAO:SHIELOING
TSTR: SI

TSTR:SI
TSTR:SI
TSTR:SI
TRANS I STaR: Fer
TSTR:FET N-CHANNEL

TSTR:SI NPN DUAL
TSTR:SI PNPISELECTEO FROM 2N37021
TSTR:SI PNPISELECTEO FROM 2N37:>2)
TSTR:SI PNPISELECTEO FROM LN37021
TSTR:SI PNPISELECTfO FROM 2N37021

TSTR:FET
TSTR:SI NPNISELECTEO FROM 2N37041
TSTR:SI NPNISELECTEO FROM 2N37041
TSTR: FET
TSTR:SI PNPISELECTEO FROM 2N37021

TSTR:SI PNP
TSTR: SI NPN
TSTR:SI NPNISELECTEO FROM 2N37041
TSTR:SI NPNISELECTEO FROM 2N37041
TSTR:SI NPN

TSTR:SI PNP
TSTR:SJ PNP
R:FXO COMP 560K OHM 101 114101
R: FXO COMP 220K OHM 10" 114101
R:FXO CaMP 220K OHM 101 1/4101

R:FXO COMP 220K OHM 101 114101
R:FXO CaMP HK OHM 101 1/4101
R:FXD FLM 15K OHM 1% l/Fm
R:FXD FLM 15K OHM 1% l/Fm
R:VAR FLM 200 OHM 101 LIN 1/211

R:FXO MET FLM 1O.OK OHM II 1/8101
R:FXO MET FLM 4.02K OHM n 1/811
R:FXO FLM 95.3K OHM U 1/8'"

R:FXO FLM 20K OHM II 1/8101

R:FXO FLM 20K OH/'4 n 118101
R:FXO COMP 27 OHM 101 1/4101
R:FXO CaMP 270 OHM lOY; 1/4101
R:FXO MET FLM 2.00K OHM U 1/8101
R :FXO FLM 20K OHM U 1/8101

R:FXO MET FLM 287 OHM U 118101
R:FXO MET FLM lK OHM n 1/8101
R:FXO MET FLM 9.09K OHM It 1/8101
R:FXO FLM 1.69K OHM U 1/8101
R:VAR CERMET 5K OHM 101 LIN 1/2101

R:FXO MET FLM 348 OHM U 118101
R:FXO MET FLM 26.1K OHM U 1/8101
R:VAR CERMET 20K OHM 101 1/2101
RES. NETWORK 5 X 2. 7K OHM
R:FXO COMP 10K OHM 101 1/4101

RES I STI VE NETWORK
R:FXO COMP 10K OHM 101 1/4101
R: FXO CO"'P 10K OHM 101 1/4101
R:FXO COMP 10K OHM 101 1/4101
R:F~O FL"I lOK OHM U 1/81/

R:FXO CaMP 56K OHM 101 114101
R:FXO MET FLM 10.0K OHM n 1/811
":FXO MET FL'" 2.21K OHM U 1/8101
R:FXO MET FLM 10.0K OHM U 1/8101
R:FXO MET FLM 4.02K OHM n 11811

R:FXO FLM 11.5K OH/'4 n 118101
R:FXO COMP 56K OHM 101 1/4101
R:FXD FLM 40.2K OHM U 11811
R:FXO CaMP HiK OHM 101 1/4101
R:FXO COMP 3300 OHM 101 1/4101

R:Fl(O CaMP .BOO OHI4 1(,:C 1/4101
RES. NETwORK 4 X 22K OHM 51: 0.125101 EA.
RES. NEH,ORK
R :FXO COMP 3300 OHM 10" 1/4101
R:FXO MET FLM 3.83 K OHM U 1/8101

28480
2848C
28480
28480
17856

80131
80131
80131
2848(,
28480

28480
2B48\l
28480
28480
28480

28480
28480
28480
2848C
28480

80131
80131
28480
28480
80131

80131
80131
OU21
01121
OU21

OU21
OU21
28480
2848C
28480

28480
28480
2848(;
28480
28480

28480
OU21
OU21
28480
28480

28481:
28480
28480
28480
28480

2848C
28480
28480
28480
OU21

28480
OU21
01121
OU21
211480

OU21
28480
28480
28480
28480

28480
OU21
28480
OU21
OU21

01121
2848C
2848C
01121
28480

9170-0894
9170-0894
9170-080;4
9170-0894
2N4117

2N411 7A
2N4117A
2N4117A
1855-0418
1855-0093

1 e55-0308
1853-0020
1853-0020
1853-0020
1853-0020

1855-0412
1854-0071
1854-0071
1855-0412
1853-0020

2N4917
2N3646
1854-0071
1854-0071
2N3053

2N3638
2N4037
C8 5641
C8 2241
C8 2241

C8 2241
C8 3331
0757-0449
0757-0449
2100-2061

0757-0442
0698-3558
0757-0978
0698-3271
0757-0'0'09

0757-0'049
C8 27Cl
C8 2711
0757-0283
0757-0'049

0698-3'043
0757-0280
0757-0288
0698-'0'028
2100-3207

0698-3445
0698-3159
2100-3353
1810-0171
C8 1031

1810-0151
C8 1031
C8 1031
C8 1031
0757-0449

C8 5631
0757-0442
o757-C430
0757-0442
0698-3558

0698-3268
CII 5631
06'18-3499
C8 1031
Cl;l 3321

C8 3321
1810-C139
1810-0172
C8 3321
0698·3153

) See introduction to this section for ordering information

6 a Use for all replacement. Replace all components marked 6 a if anyone is replaced. Rev. B 6-3



section VI

Table 6-1. Replaceable Parts(Cont'dj

Model 3475(}\

Reference HP Part Number Oty Description Mfr Mfr Part Number
Designation Code

A1R53 0698·4431 2 R:FXD MET FlM 2.05 K OHM U 1/8101 28480 0698·4431
A 1R54 1810-0173 1 RES. NETWORK 28480 1810-0173
AIR55 0684-3331 R:FXD COMP 33K OHM 10~ 114101 OU21 CB 3331

A1R56 1810-0139 RES. NETI/ORK 4 X 22K OHM 5:1: 0.125W EA. 28480 1810-0139
A1R51 1810-0139 RES. NETWORK 4 X 22K OHM 5:1: o.125W EA. 28480 1810-0139

A1R58 1810-0139 RES. NETWORK 4 X UK OHM 5:1: 0.125W EA. 2848(, 1810-0139

A1R59 0684-3311 4 R: FXD COMP 330 OHM 10~ 1/4W 01121 CB 3311
A lR61 0684-3311 R: FXD COMP 330 OHM 102: 1/4W OU21 CB 33U

A lR62 0684-3311 R:FXD COMP 33C OHM 102: 1/4W C1121 C8 3311
AIR63 0684-3311 R: FXD COMP 330 OHM 10~ 1/4W 01121 CB 3311

AIR64 0751-0429 1 R:FXO MET FlM 1.82K OHM 11: 1/8W 28480 0151-0429

AIR65 0757-0213 R:FXD MET FlM 3.01K OHM 11: 1/8W 28480 0157-0213

AIR66 0681-2101 1 R:FXD COMP 21 OHM 10:& 1/2W OU21 EB 2101

A1R61 0683-0365 1 R:FXO COMP 3.6 OHM 5:1: 1/4W 01121 CB-36G5

A1R68 0698-4441 1 R:FXD MET FlM 3.14K OHM 11: 1/8W 28480 0698-4441

A1R69 2100-2497 1 R:VAR FlM 2(J00 OHM 102: LIN 1/2W 2848C 2100-2491

A1R11 0157-0290 1 R: FXO MET FlM b.19K OHM U 1/8W 28480 0151-0290

A1R12 0812-0040 1 R:FXD I/W 0.27 OHM 5:C 1/2W 28480 0812-0040

A1R13 0683-1025 1 R:FXD COMP lCOO OHM 52: 1/4W GU21 CB 1025

A1R74 0757-0442 R:FXD MET HM 10.0K OHM 11: 1/8101 28480 0751-0442

A 1R75 0698-4410 1 R:FXD FlM 6.98K OHM U 1/8W 28480 0698-4410

AIR76 0698-3279 1 R :FXD MET FlM 4990 OHM 11: 1/8W 28480 0698-3219

A1Rl1 0157-0442 R:FXO MET FlM 10.0K OHM 12: 1/8W 2848(' 0157-C442

A1R78 0684-0211 1 R:FXO COMP 2.1 OHM 10l 1/4W 01121 CB 2101

A1R19 0681-1201 1 R:FXO COMP 12 OHM 10:1: 1I2W OU21 EB 12Cl
A1R80 0683-1525 R:FXD 1.5K OHM 5% 1/4 W 01121 CB1525

A1R81 2100-3214 2 R:VAR CER 10K OHM 10:1: LIN 1/2101 28480 2100-3214

A1R82 2100-3274 R: VAR CER 10K OHM 10:1: LIN 1/2101 2848C 210c- 3214

dbA1RB3,84 0811-0639 R:FXD 51 OHM 5% l%W 15042 BW-20

db A1RB5 0684-2121 R:FXD 2100 OHM 10% 1/4W 01121 CB2121
A1Sl 3101-1123 1 SWITCH:PUSHBUTTON 4PDT SINGLE STA. 71590 A-3101-1723-1
A1Ul lB20-0223 3 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 lB20-0223
AlU2 1820-0223 INTEGRATEO CIRCUIT:OPERATlONAl AMPL. 2848C 1820-0223

AlU3 1826-0009 1 IC:L1NEAR OP. AMPL. 2848C 1826-0009

AlU4 1820-0223 INTEGRATEO CIRCUIT:OPERATIONAl AMPl. 28480 1820-0223

AlU5 1820-0321 1 INTEGRATED CIRCUIT:HI-SPEED COMPARATO~ 01295 SN12 11CL

AlU6 1820-0586 1 IC :TTl lP HEX INVERTER 1204C DM74l04N

AlU1 1820-0668 1 IC :TTl HEX Ot{IVER W/OPEN COlll30V) 01295 SN14C1N

AW8 182C-G583 4 IC:TTl lP ~UAD 2-INPT NANO GATE 12040 DM14l00N

A1U9 1820-0839 1 IC:TTl ~UAD o-TYPE F/F 01295 SN74115N

AlUll 1820-0596 2 IC :TTL lP OUAl EDGE TRIG, o F/F 11040 DM74l14N

AIU12 1820-1150 1 IC:RESET COUNTER 28480 1820-1150

AlU13 1820-0584 1 IC:TTL lP OUAD 2-INPT NOR GATE 12040 OM14L02N

AlU14 1820-0583 IC:TTl lP ~UAD 2-INPT NAND GATE 12040 OM74LOON

AlU15 1820-0598 1 IC: TTL lP ~UAD 2-INPT EXCl. OR GATE 12040 OM74LS6N

AlU16 1820-0583 IC:TTl lP ~UAD 2-INPT NAND GATE 1204C DM74l00N

AlU11 1820-0581 1 IC :TTl LP TRIPLE 3-INPT NAND GATE 12040 DM74110N

A lU18 1820-0596 IC :TTl lP DUAL EDGE TRIG, o F/F 12040 DM14l14N

AlU19 1820-0585 1 IC:TTl lP OUAO l-INPT NAND GATE 12040 OM74l03N

AlU21 t 1820-0198 1 IC:TTl SIX DECADE 28480 182C-0198

AlU22 1820-0196 2 IC:lINEAR VOLTAGE REGUlATOR(INPUT) 2848C 1820-0196

AlU23 1826-0043 1 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0043

AlU24 1820-0196 IC:L1NEAR VOLTAGE REGUlATOR( INPUT) 2848" 1820-0196

A lU25t 1813-0032 1 REFERENCE: HYBR I 0 28480 1813-0032

A1xAl 1251-2564 1 CONNECTOR:R & P, 50 CONTACT PLUG 14861' 57-10500-21

A1Y1 0410-0461 1 CRYSTAL .18480 0410-0467
(FOR 60 HZ OPERATION)

A1Yl 0410-0490 1 CRYSTAL: OUARTZ 28480 0410-0490
(FOR 50 HZ OPERATION)

A2 34150-66502 1 80ARO ASSY: HPA (PART OF Al ASSY) 28480 34750-66502

I

AlGI 0180-1114 1 C:FXO ELECT 3JO UF 102: 6VOCW 2848C 0180-1114

A2C2 0160-J156 1 C : F XO MY o. "039 UF 10:1: 200VDCW 56289 192P39292-PTS

A201 1854-0215 11 TSTR:SI NPN 80131 2N3904

A202 1854-0215 TSTR:SI NPN 80131 2N3904

A203 1854-0215 TSTR:SI NPN 80131 2N3904

A204 1854-0215 TSTR:SI NPN 80131 2N3904

See introduction to this section for ordering information

6-4 Rev. A db These components did not exist on instrument Serial No's. 1304A00275 and below.



Model 34750A

Table 6-1. Replaceable PartslCont'd)

Section VI

Reference HP Part Number Qty
Designation

Description Mfr
Code

Mfr Part Number

AZQ5
AZQ6
AZQ7
AZQ8
AZQ9

AZQll
AZQIZ
A2Q13
A2Rl
A2RZ

A2R3
A2Ul t
A2UZ t
AZU3
A2U4

A2U5 t

Fl
Fl
XA2

PMl
Ql

Tl

WI

1854-0Z15
1654-0215
1654-0215
1654-0215
1654-0215

1654-0215
1654-0215
1654-0071
0664-4721
0664-6201

0664-8201
1820-0635
1990-0413
1990-04C 5
1820-0583

18Z0-()571

2110-0012
Z11.:J-0004
1251-0291

34750-28801
1854-0245

9100-3293

8120-1348

05300-Z0010
34750-00601
34750-61601
4040-0920

7120-3265
7120-3534
7122-0058
7124-2308

0370·2159
1600·0421
0340·0787
1200·0423

1205·0002
34750·60601
34750·61602
1200·0462

9170·0894
0340-07B2
0340-07B3
5040-7001
5040-6000

2
1
1

48

TSTR:SI IolPN
TSTR:SI NPN
TSTR:SI NPN
TSTR:SI NPN
TSTR:SI NPN

TSTR:SI NPN
TSTR:SI NPN
TSTR:SI NPNISELECTEO FROM 2N37041
R:FXO COMP 47CJO OHM 10:1: 1/4W
R:FXO COMP 82 OHM 10% 1/4W

R :FXO COMP 82 OHM 10% 1/4W
IC:OIGITAL
NUMER IC 01 SPLAY: LEO
NUMERIC OlSPLAY:LEOIPLUS-MINUS)
IC:TTL LP QUAD 2-INPT NAND GATE

IC :TTL NUMER IC 01 SPLAY CHARACTER GEN.

CHASSIS MOUNTED COMPONENTS

FUSE:0.5 AMP 250V
FUSE:CARTRIOGE 1/4 AMP 250V
CONNECTOR:14 PIN

POWER MODULE
TRANSlSTOR:Sl NPN

TRANSFOR"ER: POWER

CA8LE ASSY:POWER, OETACHA8LE

Ml SCELLANEOUS

CASE
SHIELO:POWER INPUT PROTECTION
CA8LEIFROM XA2TO MOTHER 80ARO)
PANEL:FRONT

NAMEPLATE
DECAL
PLATE:SERIAL
LABEL: 1NFORMAT ION

KNOB: PUSHBUTTON
SHIELD: ANALOG (L - SHAPED)
INSULATOR: POWER SWITCH
SOCKET: IC BLK 16 CONTACT

HEAT SINK: TRANSISTOR
SHIELD ASSY: TRANSFORMER
CABLE: INPUT
SOCKET: IC CONTACT (FOR DISPLAY)

8EAD: SHIELDING (USED ON A2 ASSEM8LY)

:~~~t~ig::~:~~~STOR) FOR Q1
SLIDE LOCK, BLACK. RIGHT
SLIDE LOCK, BALCK, LEFT

80131
80131
80131
80131
B0131

80131
80131
Z8480
C1121
01121

01121
Z848C
28480
28480
12040

28480

7591~

75915
C2660

28480
80131

284BO

70903

2848C
28480
28480
2848C

Z848C
Z8480
28480
28480

28480
28480
28480
23880

07387
28480
28480
00779

28480
2B480
28480
28480
28480

ZN3904
ZN3904
ZN3904
ZN3904
2N3904

ZN3904
ZN3904
1854-0071
CS 47Z1
CS 8Z01

CB 8201
18Zo-C635
1<;90-0413
1990-C405
OM74LOON

18Z0-0571

312.50C
3AG/CAT. 31Z.Z50
57-10140

34750·28801
ZN3771

9100-3293

KHS-7041

05300-20010
34750-00601
34750-61601
4040-09Z0

7120-3265
7120-3534
7122-0058
7124-2308

0370·2159
1600·0421
0340~787

CSA2900 - 16B

3AL·635·2R
34750·60601
34750·61602
3-116141-2

9170·0894
0340-0782
0340-0783
5040-7001
5040-6000

See introduction to this section for ordering information
A Use for all replacement.

Rev. C 6-5



Model 347SOA Section VII

SECTION VII
CIRCUIT DIAGRAMS
TROUBLESHOOTING

7-1. INTRODUCTION.

7-2. This section of the Operating and Service Manual
contains troubleshooting information and circuit dia­
grams for the Model 347S0A Display Module. Included
are troubleshooting trees, a functional block diagram,
ochematic and component location diagrams and timing
diagrams.

7-3. TROUBLESHOOTING.

7-4. Troubleshooting Trees.

7-S. Figures 7-1 through 7-3 are troubleshooting trees
designed to assist in the isolation of malfunctions. Table
7-1 lists the troubleshooting trees and their respective
figure numbers.

Table 7-1. Troubleshooting Trees.

Figure Troubleshooting Tree

7-1 Power Supply Troubleshooting Tree
7-2 Analog Troubleshooting Tree
7-3 Digital Troubleshooting Tree

7-6. Troubleshooting Procedures.

7-7. The following procedure is recommended for trou­
bleshooting the Model 347S0A.

a. Ensure the signal conditioning plug-on is func­
tioning properly. Normally, if the Model 347S0A passes
the operational checks given in Paragraph S-3, the
Display Module is functioning properly and the signal
conditioning module is malfunctioning. If you have
checked the signal conditioning module and found it to
be good proceed to step b.

b. Determine the exact symptoms of the failure. This
can usually be accomplished by attempting the perfor­
mance tests for the instrument. These procedures are
found in the Operating and Service Manual for the signal
conditioning plug-on module. Often this method will
isolate the trouble to a particular circuit which affects
the parameter under test.

c. Once the problem has been characterized,
assuming the instrument is not completely dead, attempt
the Adjustment Procedures outlined in Section V.
Some apparent malfunctions can be corrected by these

adjustments. Inability to obtain a correct adjustment can
also help in localizing the problem.

d. Check for burned or loose components, or other
conditions which might be the source of trouble.

e. Begin with the Power Supply Troubleshooting
Tree (No.1). If the power supplies are functioning
properly the tree will quickly lead to the trouble­
shooting tree for either the analog or the digital portion
of the instrument.

f. If the end of a tree is reached without finding the
trouble, carefully recheck the symptoms to ensure you
have interpreted them properly. Using the schematics,
voltages and timing waveforms in Section VII (Figures
7-S through 7-8) attempt to localize the malfunction.
The problem can usually be isolated to the analog or
digital section by connecting the test jumper shown in
Figure S-4 to "B". A + 1.00000 should be displayed. If
it is not, the digital section is malfunctioning.

7-8. FUNCTIONAL BLOCK DIAGRAM (Figure 7·4).

7-9. The Functional Block Diagram is a detailed block
diagram showing the overall relationship between circuit
elements of the Model 347S0A The diagram shows all
adjustments within the Model 347S0A and provides
waveforms that should be helpful in troubleshooting.

7-10. TIMING DIAGRAM (Figure 7-5).

7-11. Figure 7-S shows the timing relationships between
the major signals generated within the Model 347S0A
Each signal has been assigned a number within a circle,
e.g. ® , which corresponds to an identical number on
one of the ochematic diagrams. illustrations of the
347S0-66S01 and 347S0-66S02 printed circuit assem­
blies, showing the physical location of each signal is also
provided.

7-12. SCHEMATIC DIAGRAMS (Figures 7-6, 7-7 and
7-8).

7-13. The circuits contained within the Model 347S0A
are shown in the schematic diagrams. These diagrams are
proVided to assist in troubleshooting the instrument.

7-14. COMPONENT LOCATION DIAGRAMS.

7-IS. Component Location Diagrams are proVided with
each schematic to show the location of the various
components mounted on the printed circuit assemblies.
Each component is identified by a reference designator.
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Section VII Model 34750A

r----------- GENERAL SCHEMATIC NOTES ----------,

1. PARTIAL REFERENCE DESIGNATIONS ARE
SHOWN. PREFIX WITH ASSEMBLY OR SUB­
ASSEMBLY DESIGNATION(SI OR BOTH FOR COM­
PLETE DESIGNATION.

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS
UNLESS OTHERWISE NOTED.

RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRIES

17. WAVEFORMS AND AC VOLTAGE MEASUREMENTS
WERE MADE WITH RESPECT TO CHASSIS GROUND
USING AN OSCILLOSCOPE WITH A 10:1 DIVIDER
PROBE (10 MEGOHM, 10 pFI. THE VOLTAGE LEV­
ELS SHOWN ON THE WAVEFORMS ARE ACTUAL
VOLTAGE LEVELS AND ARE NOT TO BE CON­
FUSED WITH OSCI LLOSCOPE SETTING. THE VOLT­
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER. A
VARIATION OF :1.10% IN MEASUREMENTS
SHOULD BE ALLOWED.

3.

4.

5.

6.

7.

J.

DENOTES EARTH GROUND.
USED FOR TERMINALS WITH NO LESS
THAN A NO. 18 GAUGE WIRE CON­
NECTED BETWEEN TERMINAL AND
EARTH GROUND TERMINAL OR AC
POWER RECEPTACLE.

DENOTES FRAME GROUND.
USED FOR TERMINALS WHICH ARE
PERMANENTLY CONNECTED WITHIN
APPROXIMATELY 0.1 OHM OF EARTH
GROUND.

DENOTES GROUND ON PRINTED CIR­
CUIT ASSEMBLY. (PERMANENTLY
CONNECTED TO FRAME GROUND).

ANY LETTER OR NUMBER IN TRI­
ANGLE DENOTES A SPECIAL
GROUND.

DENOTES
ASSEMBLY.

18. DC VOLTAGE LEVELS WERE MEASURED WITH
RESPECT TO CIRCUIT GROUND USING A VTVM
WITH 10 MEGOHM INPUT IMPEDANCE. THE VOLT­
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER
DUE TO CHANGE IN TRANSISTOR CHARACTER­
ISTICS. A VARIATION OF ± 10 % SHOULD BE
ALLOWED.

A-{>-A
DENOTES BUFFER

AVA

16. ALL RELAYS ARE SHOWN DEENERGIZED,

13. *

DENOTES FRONT PANEL
MARKING.

Q

o
o
o
1

Q

o
1

1

1

1

o
o
o

Q

B

B

1

o
1

o

1

o
1

o

B

1

o
1

o

1 1 0

1 0 1

o 1 1

o 0 0

A B Q

1

1

o
o

A

A

1

1

o
o

A

1
1

o
o

DENOTES NOR GATE

=Do
=Do
D-0

DENOTES NAND GATE

DENOTES INVERTER

DENOTES AND GATE

:jD-0
B

A

B

B

A

A

DENOTES "EXCLUSIVE" OR GATE

DENOTES REAR PANEL
MARKING.

DENOTES SECOND AP­
PEARANCE OF A CONNEC­
TOR PIN.

DENOTES SCREWDRIVER ADJUST.

DENOTES
MAIN SIGNAL
PATH.

DENOTES
FEEDBACK
PATH.

DENOTES WI RE COLOR: COLOR CODE
SAME AS RESISTOR COLOR CODE.
FIRST NUMBER IDENTIFIES BASE
COLOR, SECOND NUMBER IDENTIFIES
STRIP.

AVERAGE VALUE SHOWN. OPTIMUM VAL­
UE SELECTED AT FACTORY. THE VALUE
OF THESE COMPONENTS MAY VARY
FROM ONE INSTRUMENT TO ANOTHER.

8.

9.

10.

11.

12.

14.

15. 2
~
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NO
DISCONNECT THE DISPLAY FROM
LINE VOLTAGE AND SET THE ONIOFF
SWITCH TO ON. REMOVE THE JUMPER
PREVIOUSLY CONNECTED TO XAl
PINS 24 AND 49. CHECK FOR A SHORT
OR LOW IMPEDANCE FROM PIN 49 OF
XAl TO GROUND.

BEING CAREFUL NOT TO INJURE THE
CONNECTOR. CONNECT PIN 24 OF XAI
TO PIN 49. CHECK THE VOLTAGE A·
CROSS A1R7B.

DISCONNECT THE PLUG-ON MODULE.
RECHECK THE VOLTAGE ACROSS
A1Rn.

DISCONNECT THE DISPLAY FROM
LINE VOLTAGE AND SET THE ON/OFF
SWITCH TO ON. REMOVE THE JUMPER
PREVIOUSLY CONNECTED TO XA1
PINS 23 AND 48. CHECK FOR A SHORT
OR LOW IMPEDANCE FROM PIN 48 OF
XA1 TO GROUND.

TROUBLESHOOT YOUR PLUG-ON MOD­
ULE. (SEE THE OPERATING AND SER­
VICE MANUAL FOR YOUR PLUG-ON
MODULE TO OBTAIN TROUBLE­
SHOOTING INFORMATION.

CHECK A1CR29, A1CR31 AND A1C3!l.
ALSO CHECK SECONDARY WINDING
ON T1 WHICH IS USED FOR + 5 V SUP.
PLY.

NO

DISCONNECT THE DISPLAY FROM
LINE VOLTAGE AND SET THE ON/OFF
SWITCH TO ON. REMOVE THE JUMPER
PREVIOUSLY CONNECTED TO XAl
PINS 25 AND 50. CHECK FOR A SHORT
OR LOW IMPEDANCE FROM PIN 50 OF
A1Jl TO GROUND.

TROUBLESHOOT THE REFERENCE
POWER SUPPLY (A1U25) and A1CR27.
28.

TROUBLESHOOT THE REFERENCE
POWER SUPPLY (A1U25) AND A1CR27
AND 28.

BEING CAREFUL NOT TO INJURE THE
CONNECTOR. CONNECT PIN 230F XAl
TO PIN 48. CHECK THE VOLTAGE A·
CROSS A1R78.

A1U23.
ASSO-

BEING CAREFUL NOT TO INJURE THE
CONNECTOR. CONNECT PIN 25 OF XAl
TO PIN 50. CHECK THE VOLTAGE A·
CROSS A1R67. IT SHOULD BE < .7 V.

CHECK VOLTAGE AT POSITIVE SIDE
OF A1C39. IT SHOULD BE APPROXI·
MATELY 10 Vdc.

GO TO TROUBLESHOOTING TREE NO.
3 (LOGIC).

CHECK + 12 V REGULATOR A1U22.
A1Q23 AND ASSOCIATED CIRCUIT.

NO

NO

34750A-O-3475

GO TO TROUBLESHOOTING TREE NO.
2 (ANALOG).

NO

CHECK POWER MODULE (PMI). MAKE
SURE FUSE F1 IS OK. CHECK PRINTED
CIRCUIT INSTALLED IN THE POWER
MODULE AND INSURE IT IS PROPERLY
ORIENTED FOR YOUR LINE VOLTAGE
(SEE FIGURE 2-1 FOR INSTALLATION
PROCEDURE). CHECK TRANSFORMER
T1 AND DIODES A1CR19. 21, 22 AND
23. ENSURE A1C35 AND 36 ARE NOT
SHORTED.

CHECK THE + AND • REFERENCE
VOLTAGES, THE ·12V. +5V AND
+ 12 V POWER SUPPLIES ON PINS 21
THRU 25 OF XAl (ON Al ASSEMBLY).

NOTES

START

1. ALL VOLTAGES WERE CHECKED WITH
REsPECT TO GND 1 ON Al ASSEMBLY.

2. UNLESS OTHERWISE SPECIFIED VOLT·
AGES WERE OBSERVED WITH A PLUG-ON
MODULE CONNECTED TO THE DISPLAY.
WHEN CHECKING RESISTANCE BE SURE TO
DISCONNECT THE DISPLAY FROM LINE
VOLTAGE.

Figure 7-1. Power Supply Troubleshooting Tree.
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PROCEED TO THE DIGITAL TROUBLE·
SHOOTING TREE (NO.3).

TROUBLESHOOT COMPARATOR AM­
PLIFIER (A1US) AND ASSOCIATED CIR·
CUlTS.

NOTE
IF HYSTERESIS AND OFFSET ADJUST·
MENTS ARE NOTSET PROPERLY THEY
MAY BE THE SOURCE OF TROUBLE.

(NEGATIVE INPUT ON Y)

~nn .
I .~; LJ \\J L-

CHECK THE WAVEFORM AT THE OUT·
PUT OF THE COMPARATOR (YZDTI. IT
SHOULD APPEAR AS SHOWN BELOW:

TROUBLESHOOT THE SLOPE AMPLI·
FIER (A3, U4 AND ASSOCIATED COM·
PONENTS). ALSO CHECK AUTO· ZERO
FET (A1016).

TROUBLESHOOT THE INTEGRATOR
(A107, U2) AND ASSOCIATED CIRCUIT.
MAKE SURE A106 IS FUNCTIONING
PROPERLY.

CHECK WAVEFORM AT THE OUTPUT
OF SLOPE AMPLIFIER (TP2). IT
SHOULD APPEAR AS SHOWN BELOW:

OV~
92 ms 10B ms

·1.4 V

CHECK WAVEFORM AT TP1. IT
SHOULD APPEAR AS INDICATED BE·
LOW:

+3:~~_'67"134-'67'
ms ms ms

-4.0 V

CHECK INTEGRATOR WAVEFORM AT
A1U2 PIN 6. IT SHOULD APPEAR AS
SHOWN BELOW:

+2.4V r-\
o V --4-140 ms~

100
+1.2V ~'~;....J
OV r~~

SET INSTRUMENT TO MEASURE DC
VOLTS, 1 V RANGE. APPLY + 12 V TO
INPUT TERMINALS. USING AN OSCIL·
LOSCOPE, CHECK THE VOLTAGE AT
THE JUNCTION OF A1C1 AND A1R1.IT
SHOULD APPEAR AS SHOWN BELOW:

34701A l + 1.2 V
34702A \ 0 V - - - - - - - -

34703A

START

NO

CHECK WAVEFORM AT GATE OF
A105A. IT SHOULD APPEAR AS SHOWN
BELOW:

+::~--. --. 67
67 134 ms
ms ms

·1.2V
NO

TROUBLESHOOT THE INPUT AMPLI·
FIER (AI 05, U1) AND ASSOCIATED
CIRCUIT.

NOTE

1. UNLESS OTHERWISE SPECIFIED WAVE·
FORMS WERE CHECKED WITH OSCILLO­
SCOPE SET TO INT. TRIGGER, + SLOPE.

3475OA- 0 - 3..74

TROUBLESHOOT THE FET SWITCHES
CONNECTED TO THE INPUT (A101,02,
Q3 AND 04) AND THEIR ASSOCIATED
CIRCUITS.

HINTS ., F + OR - REF. FETS ARE
SHORTED OR TURNED ON CON·
STANTLY THE GATE OF OSA WILL BE
CLAMPED TO + 1 V OR • 1 V DE·
PENDING ON WHICH REFERENCE IS
DEFECTIVE. IF THE· REFERENCE FET
(03) IS OPEN OR NOT TURNING ON,
THE SIGNAL AT THE GATE OF 05A
WILL NOT GO TO THE + 1 V REFER·
ENCE LEVEL SHOWN IN THE PREVIOUS
WAVEFORM. IF THE AUTO - ZERO FET
IS SHORTED OR ON AT ALL TIMES THE
GATE OF 05A WILL BE CLAMPED TO
GROUND. ALSO CHECK + REFERENCE
FET FOR A SHORT OR OPEN.

Figure 7-2. Analog Troubleshooting Tree.
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CHECK 3 MHz CLOCK WAVEFORM AT
U21 PIN 14. IT SHOULD APPEAR AS
SHOWN BE LOW:

+4V~

OV -i t-.22/1S

NOTE
FOR OPTION 050 THIS PERIOD IS
.264 /IS,.

A1U9 PROBABLY DEFECTIVE.

CHECK WAVEFORM ON PIN 11 OF
A1U15.IT SHOULD BE:

~
+3.2V

lOOms
OV

33ms-.f ~ 33ms

CHECK VOLTAGE AT PIN 1 A1U9. IT
SHOULD BE ABOUT+ 4.8 V.

CHECK A1U8 AND U16 FOR PROPER
OPERATION.

+4.8V~
100 ms 100 ms

OV

+4.BV~

OV I

+4:BV :~ Cov --.!......:I ,~",. L.....-

-l I- 33ms

TRIGGER OSCILLOSCOPE ON EXT. AT
TP3. CHECK TIMING WAVEFORMS B
AND C. SHOULD APPEAR AS SHOWN:

CHECK WAVEFORM AT PIN 13 OF
A1U9. IT SHOULD APPEAR AS SHOWN:

CHECK FOR 30 Hz CLOCK ON PIN 9 OF
A1U9. IT SHOULD APPEAR AS SHOWN:

1111 +5V

U U ov
-l I- 33ms

Al021 PROBABLY DEFECTIVE.

+5V~
100 ms 100 ms

OV

CHECK WAVEFORM AT TP3. IT
SHOULD APPEAR AS SHOWN BELOW:

CHECK Al021 AND A1U6 (PINS 1 AND
2) FOR PROPER OPERATION. CHECK
CONNECTOR XAl PIN 9 AND PLUG.QN.

NO

34750A - 0-3491

CHECK WAVEFORM ON PIN 11 OF
A1U21.IT SHOULD APPEAR AS SHOWN:

n +5V

~L-ov
-I r- 42/1S

CHECK WAVEFORM AT PIN 7 OF
A1U21. IT SHOULD APPEAR AS SHOWN
BELOW:

A1U21 DE FE TIVE.

NO

YES

+4V~

OV --l f- .22/1S

NOTE
FOR OPTION 050 THIS PERIOD IS
.264 /IS.

E~:~!!~~]
A1U21 IS AN MOS DEVICE. IT CAN BE
DESTROYED BY CONTACT WITH A
STATIC CHARGE.

CHECK THE WAVEFORM AT PIN 14 OF
THE CONNECTOR FOR U21. IT SHOULD
APPEAR AS SHOWN BE LOW:

CHECK 3 MHz CLOCK WAVEFORM AT
U7 PIN 9. IT SHOULD APPEAR AS
SHOWN BELOW:r-1 5V

L:d .22/1S 6 OV

(:264 /IS FOR OPTION 050)

TURN OFF THE INSTRUMENT AND RE·
MOVE A1U21 FROM ITS SOCKET.

plo Figure 7-3. Digital Troubleshooting Tree.
7-6



START

CHECK 3 MHz CLOCK WAVEFORM AT
U21 PIN 14. IT SHOULO APPEAR AS
SHOWN BE LOW:

+4V~

OV -i t--.22/1S

NOTE
FOR OPTION 050 THIS PERIOD IS
264~.

CHECK WAVEFORM AT PIN 7 OF
A1U21. IT SHOULD APPEAR AS SHOWN
BELOW:

NO

1111 +5V

U U OV

~ ~ 33m.

CHECK FOR 30 Hz CLOCK ON PIN 9 OF
A1U9. IT SHOULD APPEAR AS SHOWN:

+5V~
100 ms 100 ms

OV

CHECK WAVEFORM AT TP3. IT
SHOULD APPEAR AS SHOWN BELOW:

+.7V
OV

·f,V1FlF
-l 33m. f--

CHECK WAVEFORM N COLLECTOR
OF A1Q21. IT SHO D APPEAR AS
SHOWN BELOW:

+5V n I n
OV ~~l-L-

NO

CHECK 3 MHz CLOCK WAVEFORM AT
U7 PIN 9. IT SHOULD APPEAR AS
SHOWN BELOW:r-1 5V

L:d 22 /IS t:J 0 V

(;264 /IS FOR OPTION 050)

A1Q21 PROBABLY DEFECTIVE.

CHECK A1Q21 AND A1U6 (PINS 1 AND
2) FOR PROPER OPERATION. CHECK
CONNECTOR XAl PIN 9 AND PLUG.{)N.

34750A - 0-3 491

CHECK WAVEFORM ON PIN 11 OF
A1U21.IT SHOULD APPEAR AS SHOWN:

n +5V

~L-ov
-I r- 42 /1S

A1U21 DEFE TIVE.

+4V~

oV -..j I-- 22 /IS

NOTE
FOR OPTION 050 THIS PERIOD IS
264/1S.

YES
TURN OFF THE INSTRUMENT AND RE·
MOVE A1U21 FROM ITS SOCKET.

[~~:~!!~~]
A1U21 IS AN MOS DEVICE. IT CAN BE
DESTROYED BY CONTACT WITH A
STATIC CHARGE.

CHECK THE WAVEFORM AT PIN 14 OF
THE CONNECTOR FOR U21. IT SHOULD
APPEAR AS SHOWN BELOW:



APPLY + 1.2 V TO 34750A INPUT AND
OBSERVE DISPLAY. THE OVER RANGE
"I" SHOULD ILLUMINATE.

TROUBLESHOOT A2U5 AND BCDI
GATE OF A1U4.

r-- ---,YE:PROBABLE CAUSE IS A2Ul OR TRAN·
SISTORS (02 -12) WHICH SELECT
MISSING 1/2 DIGIT.

e.g. A2Q9 SELECTS RIGHT HALF OF 10',
DIGIT.

NO

RIGHT HALF NOT. ..-z-- ILLUMINATED.

O~SERVE DISPLAY. CHECK TO SEE IF
V RTICAL 1/2 OF ANY DIGIT IS
M SING.
e..

MIDDLE ROW NOT
ILLUMINATING.

OBSERVE DISPLAY. CHECK TO SEE IF
A HORIZONTAL ROW OF LED'S IS NOT
I LLUMINATlNG.
e.g.

CHECK WAVEFORM ON A1XAl PIN 46.
IT SHOULD BE:

~

RETURN JUMPER TO YZDT APPLY .87
VOLTS TO THE 34750A INPUT. CHECK
VOLTAGE AT PINS I, 2,15AND16.0F
A1U21 WITH AN OSCILLOSCOPE. THE
VOLTAGE AT EACH PIN SHOULD BE
SWITCHING BETWEEN ""0 V AND
+4.8V.

1i+5V

-----.--J I Ii V

n n n+5V

X J l-J l-J I OV

r-I 1+ 5V

Y~ ~ OV

CHECK WAVEFORMS X, Y AND Z ON
PINS 10. 9 AND B OF Al U21. EXTER·
NALLY TRIGGER OSCI LLOSCOPE ON
SIGNAL Z. WAVEFORMS SHOULD
APPEAR AS SHOWN:

A1U17 PROBABLY DEFECTIVE.

CHECK A1U17 PIN 6 FOR CONSTANT
HIGH (+ 4.B V).

CHECK WAVEFORM ON PIN 13 OF
A1U17.IT SHOULD APPEAR AS SHOWN:

CHECK WAVEFORM ON PIN 11 OF
A1U16.IT SHOULD APPEAR AS SHOWN:

+4.8V~
133

67 m,
OV msA



TROUBLESHOOT LEAST SIGNIFICANT
DIGIT BLANKING GATES (A1U13 AND
A1U14).

NOTE

ALL READINGS WERE OBSERVED WITH
+ 1.2 V APPLIED TO THE 34750A INPUT UN­
LESS OTHERWISE SPECIFIED.

A1U2 PROBABLY DEFECTIVE.

GROUND PIN 10 OF A1XA1. THE "I",
DIGIT SHOULD BLANK.CHECK THE PLUG.QN TO ENSURE PINS

37 THROUGH 40 ARE BEING
GROUNDED AS REQUIRED TO ILLUMI
NATE THE RESPECTIVE DECIMAL PTS.
IF THESE PINS ARE GOING LOW AS
REQUIRED TROUBLE IS PROBABLY IN
THE DISPLAY (A2U3).

OBSERVE THE WAVEFORM AT PIN 3
OF U19. IT SHOULD BE AS SHOWN
BELOW:

A2U4 IS PROBABLY DEFECTIVE.

APPLY + 2.2 V TO 34750A INPUT AND
OBSERVE DISPLAY. THE OVERRANGE
"I" SHOULD ILLUMINATE AND ALL
OTHER DIGITS BLANK.

NO

TROUBLESHOOT A2U5 AND BCDI
GATE OF A1U4.

APPLY + 1.2 V TO 34750A INPUT AND
OBSERVE DISPLAY. THE OVERRANGE
"I" SHOULD ILLUMINATE.

NO

PROBABLE CAUSE IS A2Ul OR TRAN­
SISTORS (02 -121 WHICH SELECT
MISSING 1/2 DIGIT.

e.g. A209 SELECTS RIGHT HALF OF 10',
DIGIT.

:CK TO SEE IF
NY DIGIT IS

3HTHALF NOT
_UMINATED.

CHECK A2Q13 AN THE SIGNALS LPOE
AND HDPP CONN -CTED TO PINS 42
AND 41 A1XA1. II' THE TRANSISTOR
AND SIGNALS AR' OR A2U2 IS PRO­
BABLY BAD.

pIa Figure 7-3. Digital Troubleshooting Tree.
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AI

PINS, AIU7

+5V~
.22

ov 1'1

~ RESET PULSE~
, GENERATOR

---- INPUT SWITCHING ....,.',I ~INPUT AMP~ L========= SLOPE AM P ========~\\~ INTEGRATOR~ I DATA 3~z

CLOCK +-4
RESET

~--.., COUNTER

(X,Y,Z)
FROM

SCANNER

A,B,C~

J 1'1 [

RESET PULSE
PIN II, AIU21

I
TRANSFER (AIU21 PIN4)

PULSE +4.6V

U-OV
--j ~~ f-

DATA
L----------j ACCUMU-

LATOR

30Hz

TIMING
GENER­
ATOR

•ZERO DETECT
HELD

(LZDH)

+/­
REFERE

ENABLE

ZERO DETECT
PROCESSffi

TO FET DRIVE
CIRCUITS

POSITIVE
INPUT

INPUT
POLARITY
FUP- FLOP

F ZERO DETECT===\.
COMrnRATOR \

RI9

RI8

OV~

L~~__--t..-......_T.P2..~

-VREF

RI7

R22

R21

PlN6, AIU2
4ofN~

7
CIO

AUTO-ZERO

INTEGRATOR
CArnCITOR

AUTO
ZERO CI2

CA~CITOR¢

R35

RI2

+12V

l---1-----~-----------------------_=~~~R~2~4l:R;26~1~ COMPARATORf '-- OFFSET
R25 -12V (Z)

HYSTERESIS
(H)

+3.5V----;- n .
....2V~-

~

I
I_____ .J

r---

I
I

R8

RII

R9

INPUT AMP
OFFSET

I
I

1\I
I ZERO
I DETECT
I HELD
: (LZDH)
I
I

- - - .J...!~~~~~_ ~~B ~ J I

--- A\.!JQ..-£.~RO_.LLM. TU - - -- -- - - - - -- -l
---ZERO DET~C!.~E Q....~~~:U _
--------

DRAIN)

FET SWITCH
DRIVE

CIRCUITS

+REF
ENABLE

(LPRE)

INPUT ~ I>~ "".•
VOLTAGE/ I

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I INPUT
IENABLE
Ul-~~L_

34750A-

{
Xy

FROM
SCANNER

----------

-12Vs

TIMING
GENERATOR

SIGNALS
<A,B,C)

1973 BY HEWLETT-PACKARD COMPANY

-NOTE-
ALL WAVEFORMS
WERE OBTAINED
WITH -1.2V APP­
LIED TO THE
INPUT.

30Hz

ZERO DETECT
HELD (LZ[)-t)

+/­
REF

ENABLE



SCANNER
CLOCK

DISPLAY

CHARACTERo GENERATOR

4 LINE
BCD CODE

+

•( X,Y,Z)
TO DATA ACCUMULATOR AND
OVERRANGE DIGIT SCAN DETECT

OVER­
RANGE
DETECT

1

POLARITY

</ ENABLE
'42

</41

" DISPLAYI ENABLE

I
I

1
27,29,31,

33

«

BCD2

~

OUTPUT (1,2,4,8) , >

28,30,327

34 I
POSITIVE~>

INPUT ~

_l....-

OVER­
LOAD
FLIP­
FLOP

BCD

OHz

~,

{

X - ~X~~E BCD2,4,8 I BCD
DIGIT SCANtt----..----------~ BLANKING .--1---..-1 CONTROL

Y _ DETECT CIRCUITS GATES
FROM

SCANNER

~-12Vs

L... I ....
~ """]""l'" ov ~ ~

~ .. ' TP2 -1.5V "------J
.--......·..-I----4...~~:~a..-.--4-w·~

+12Vc;-

+VREF

-VREF -----

---.l
~~

+1­
REFERENCE

SOURCES

OPE AM P =======::\\

-

..,2V

rl R26 1
----------/-~~~"VR2.;..4~~~-f~ COMPARAT~

HYS~~~ESIS : R25 -12V O~i~ET

---------------------1-- ------------ - - ------------ - -1-----------
~ --~A-2..........1-------1

30Hz PLUG _ON SCANNER CLOCKd MODULE (TO CHARfTER GENERATOR)

I ~ '7 > RIGHT HALF 1 LEFT HALF

: SCANNEF SCA7 PULSES DRIVER

TRANSISTORS

PIN8, AIU7

+5V -(] e=:== RESET PULSE ===:l.

"J;:'IM-~ ,.' G...ENERATOR ......__'_

CL~;l~ -1- 4 RESET
COUNTER ~

POSITIVE TO FEl DRIVE i ~b

INr

T

C'l
UllS

:;:- ~ ..._ .......__1...30~OHZ~22GENER- I--~ ABC
INPUT + 1 _ ATOR " -----f4OL

POLARITY REFERENCE J JJI [-~

~
R18 FZERO DETECT====\. FUP-FLOPf------ ENABLE RESET PULSE

-.--'\iR""
7
Ir---4----..1_ ,_---._-JV\J.........__.C-O-M-PA...JR-ATOR \ 1 PIN II, AIU21

, RI9 ~ 30Hz DATA

V
I ACCUMU-

+ ~C17 >-____ DATA CLK LATOR

V
-- ZERO DETECT DISABLE a

r-.--....---~.. PROCESS~ I---- TRANSFER 1-------..--------.1
r-- + ..__......._--1 PULSE I!GENERATOR

TIMING. '--.......----'

BIT ZERO DETECT 'B HELD TR~It~~ER (AIU21 PIN4) I
(LZDH) -1U_+o4v·6V (~R6'~)

SCANNER

~~ f-

- - ---------- - - ------------ - --------- - - -------- --------4--- - --------.--34750A- -3478 -----......-------------

Figure 7-4. Functional Block Diagram.
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34750A TIMING a DATA W.\VEFORMS

Oscillations usually oppeor

ofter lira dltIC'.

Si9nols ® thru @ Ote shown for a
n-.ath'e '"put volto". Th.y art
'nvlrted fro'" this for a pottUlv.
l""uI yollo...

+-IVapplied thl..

forms are inter c:hanoed.

LATIONS

f + voltooe is applied, UI7 pin 5
IS hiOh. If - voltogl is applied, UI7

in 2 is hiOh. When UI7 pin 5 is
i9h UI7 pin 2 is low and Vlce­
erso.

'0

OVER­
LOAD

'5

FULL 8
SCALE t;j

'4 9

ZERO
SCALE
RESET

'3

POLARITY
DETECT

'2'0

I
3MHz ,s stoppeu I ~

UJ
N

durong Reset ot I
em t3' and Transfer I

4.4V
at Zo<o De4ec' I In- NOTE: Not drown 10 scolt. I

___ O.I)4S Icm. Use internol Zero . Detect may OCCur

for
triqoer to check this anywhere from t3 to t5
waveform. depen(hnQ on '"pUt Voltage

)
+5V

r r r
I

3.5rM r
I

rI
I
I

4.4V I f--
I

- OV I
I

+4.AV
I
I
I

hV

I
+4.4V I

OV I
I

+5V I
_~401l' I

OV I

I
.5V I f---

E"oble I
-----' -12V

I
+5V I I

Enable t I
) -12V Jump.r in ~-;

TrolJblMhoot
Iposition >WifhI wove

-12V I
) :- +5V

+ 5V I
Auto Zero

-IOV -IOV -
I

-OV
Enoblt Eno ....

-llV I -I
+IV Rlflrlncl VoltOCJe

I I I
Jumper in I

- OV '''""..... \L__
posllion I

-1.lV Input Voitooe I f--
I

.. 3.5V " I- OV
I

-4.0V
I
I f---I )

I
PkJtlOU woltoql I

rJOrP< \\~:~.
propOf'ional to

~:f~"... b
IInput Voltoql

S':"',(\9\l\ ""'a ~
I

,"",,-I
I

I

OV
l

-1.5 V )
t-3V VoltoQe waveform

I
-- -Input -- --- ---
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34750 MNEMONIC DICTIONARY

L5DB

LEN

RE

IlPRE

(Low HoLDI . When low, this signal inhibits the instrument from taking additional readings.

(Low Mainframe Auto - Zero) - This signal goes low during mainframe auto - zero period.

(Low Zero Detect Hold) . This signal goes low at zero detect.

(Low 5th Digit Blank) . When low, this signal blanks the 5th digit of the mainframe.

(Low POlarity Enable) - When low, this signal enables the polarity display digit.

(High Display Positive Polarity) - When high, this signal causes the polarity indicator to show a +.

(Low Decimal Point 4) - When low, this signal illuminates decimal point 4.

(Low Decimal Point 31 - When low, this signal illuminates decimal point 3.

(Low Decimal Point 2) . When low, this signal illuminates decimal point 2.

(Low Decimal Point 1) . When low, this signal illuminates decimal point 1.

(Low OVerLoad) . When low, this signal indicates the instrument is in overload.

(Low BLanKI . The display is blanked when this signal is low.

(Low InteGrator Enable)· When low, this signal enables the integrator.

(Low Input ENable) . When low, this signal enables the 34750A input circuits.

(Low Negative Reference Enable) . When low, this signal enables the negative reference supply.

(Low Positive Reference Enable) • When low, this signal enables the positive reference supply.
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11456A READOUT TEST CARD
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\
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Figure 7-5. Timing Waveforms.
Rev.A 7-11/7-12
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NOTES

1. DENOTES SCHEMATIC ON WHICH
SIGNAL CONNECTION IS MADE.

2. f3\ NUMBERS IN CIRCLES REFER TO
\.g) WAVEFORMS ON FIGURE 7-5.

~a USE FOR ALL REPLACEMENT. IF
EITHER R6, R7, OR R37 IS RE·
PLACED, ALL SHOULD BE RE­
PLACED.

Ab INSTRUMENT SERIAL NO·s.
1304A00275 AND BELOW DID NOT
CONTAIN R85. IT WAS PART OF
RESISTOR PACK R28.

AI REFER TO CHANGE NO.1 IN SEC­
TION 8 FOR INSTRUMENT SERIAL
NO.'s 1304A00275 AND BELOW.



+12Vs

CR5

AUTO-ZERO
CAPACITOR

,"==="" INTEGRATOR ""

CIO
0.33

'---IN-T-EG-R-AT-O-R-~-----=-!E-­
CAPACITOR

R36
56K

R35
20K

2

CR6

R39
10K

R41
4.02K

R9
10K

R38 C4
2.2IKTo.1

-12Vs

CR7
5.IV

FET BIAS FEEDBACK

-12Vs-12Vs

I~=====I~UpT ======t"
(X3.5)

TI2Vs

AUTO-ZERO
FET SWITCH

-12Vs

R34
10K

ZERO
DETECT

HELD
(LZDH)

'---..,--J

2

REF VOLTAGEt=== FET SWITCt-£S~INPUT VOLTAGE
FET SWITCH

RI
560K

T5Vs +5Vs +5Vs

6 b/ 'Vr

R29 R33
10K 10K

INPUT +-REF -REF
ENABLE ENABLE ENABLE
(LIEN) -12Vs (LPRE) -12Vs ~
'---..,--J '---..,--J 2

2 2

034750 - 66501
PROCESSOR SECTION)

®

COPYRIGHT 1973 BY HEWLETT-PACKARD COMPANY

R46
3.3K

INTEGRATOR
ENABLE

~
2

-12Vs

+5Vs

C5
47pF

AUTO ZERO
(LMATZ)
~

2



~------ YZDT

CRI4
6.81V tC21

0.1

-12Vs

2~~K +'

f
2::

7
20K

R25 i
348 -12Vs

OFFSET
ADJ (Z)

(COMPENSATES FOR
de OFFSET IN
COMPARATOR )

RI9
287

ZERO DETECT
,= COMPARATOR~

+ I Vs

TP2

@

~R24
• 5K

HYSTERESIS
ADJ (H)
(SETS 0
DE."TECT
LEVEL)

CI6
30pF

CRI2 CRI3

R~ ~8
270 20K

RI7
2K

L2
11220JJh

-12Vs

R22
9.09K

F==== SLOPE AMP
(XIOO) \

_ AUTO-ZERO VOLTAGE

R21
IK

R23
1.69K

-12Vs

R44
40.2K

+12Vs

CIO
0.33

,F-==== INTEGRATOR ==±I~~

CR5

R36
56K

R35
20K

2

CR6

R39
10K

R41
4.02K

R9
10K

R38 C42.211 0•1

-12Vs

CR7
5.IV

FEr BIAS FEEDBACK

-12Vs-12Vs

I~=====I~UpT =====~\
(X3.5)

t-12Vs

AUTO-ZERO
FET SWITCH

~ REF VOLTAGE
, FET SWITCHES~

2
OK

+5Vs +5Vs

2 R33
< 10K

+REF -REF
NABLE ENABLE
(LPRE) -12Vs ~ -12Vs -12Vs--....---.J 2

2
2

@

(RIGHT 1973 BY HEWLETT-PACKARD COMPANY

R46
3.3K

INTEGRATOR
ENABLE

~
2

R47
3.3K

-12Vs

+5Vs

C5
47pF

AUTO ZERO
(LMATZ)

'------..,-----

2

I
I

~
34750A-J-3456

1
Figure 7-6. Analog Signal Processor.

Rev. B 7-13/7-14



.bo l

C36 D -CR21­____-JU -CRI9-

-R23- -R26- -R25-

~[@]~~
~-= U25~ -R71-

-CR28- -CRII- I -R67-
-CR27- -CRt3- -R68-
~ -CR9- -C29iOG
81~ ::~~~~ ~ 8 p. ,=n~l= (3,

!Q-R22-
1=~la= 6 -R65-

I -CI3- ~ I @
?® u, =~t~=-

-C9- I I 8;@
~'€).1.1 ~ f I 3
I -' -' er - R77-

=~::=- I I I =~~-::

I
(Q'\-R36- ® ~
®~' -C2J ~
L~7 - -cR~

IQi\ e ~R5-

fcR\V I =~~=.~ I I\lQJ1 Q ~ =R2.=-,~!!?,...
~ I -~3--C19- U ,-

-R44- I
~ ~ -R42- -RI9- 1'1 I-R84- -CR23-

I
l'l~ -C8~ -R36- U C35 . -CR22- C1>

GND U ~ -CR3- _ - R83- - CR31- 13
I I -R9- -R6- -CR2- ~II ~ -R46- -R72- -CR29-

-RII- ~- -CRI- -R34- -R76- B
• rQ5\ -R~- -CR4- 017 09 -R45- =~~73: 10 UQ V .... -R4I- -CR6- ~ -R29- 1

~ t::::\ {~, -R47- 018 08 er -R32- *2~ -C41-

~ it. /" -I

CR8
- R3I=:>7~ =-~~;: @-CRI5-fQ2\ Q ),-(.,\ fO\ -C38--L7- - L6L5- -CR34- YlDT 2~

V ~ \!.V-C33-L4--L3--C32-", -R80-. TP3 • -R51-

fQ\(.;.;\ /'25 - - - - - - - -", B. I [JI14

\!y~ OCcomp ( XAI , ~

-R38- I ~------ ~I TP4. I UII

-R37- ~ 1 16 I 14 1 14 1 16n B' Ii n 1 14 I 14 n
-CR7i~P' 09 EJI7 r:l O~ ~ U2I ~ ~~ [jBi ·

I WLJu U I ~ U 7 8 7 8 U
8 89189 1

H[l~ I~ 'It UI.'1[~ I' UI·'1~~~~\~~I' UI·'11 ~ '1 ~ f ~
l)er [J I 7 8 8 7 8 7 8 U7 8 7 8 G~ 3

II I...... .. ... . 20 +5V

34750 A- B- 3452 •

AI
hp Part No. 034750-66501

Rev D

@@0~@0-R3- 8-C2
--CI - Q

@@@@@ ~I~ I u.
I UI I ~2i:..-._~U3 .

000000 00 000 0 00000000

A2
hp Port No. 34750-66502



91 @
RIGHT/LEFT ~

CI CHARACTER S(

~330 II R

10 L I'S

-SV,
12

+SV,
8 I

L 10'S

16
3 I 15 UI

L 100'
5 I 17

13
SCANNER 5 R

C2
L 1000'.0039'$

19

L o,oex

14

SCANNER CLK 12~

16 @BCD8

15
BCD4

17 13
BCD2

18 12
U4

19
BCDI

20

I
IIP'R;;HT 1973 BY HI

PJrD-IS-p-L-A-Y-MO~~ -0-3-4-75-0-'

I
I

I L

CR33

.. SV,,-..---------o----

+ SVS
5

- -IR48
~ ~ 22K

BLA KS I'S HRU 10,OOO'S
DIGITS OVERLOAD

LEAST SIGNIFICANT =:l,.F DIGIT BLANK \

BL A KS OVERRANGE
DIGIT BELOW 100%
OF RANGE

HRU 10,000'5 DIGITS
G SCA ED

OVERRANGE DIGIT
SCAN DETECT,

x

XAI-

HOLD
ILHLDl

AUTO ZERO
(LMATZI

+5Vs

......- 300_H_Z T7 8 >-

I I
B ---t7 6>_

! I
C --+7 7 >­

: I
ZERO DETECT HELD ---+7 18>- POLARITY ENABLE (LPOE)

(LZOH) : I -<42 (..----....:~=:....:...-----=:=.:.:...-.:..::.:....:=----===----------------------------:CR;;-,--:::~~I--JVI{\,-I

P~~11~~ 3>. ~II ?_~D1S~P=:LA::Y_.:::POL~A::RI~TY.:....-......::(H~D::.:P.:....P)~_=~ ---+101~-4-'1.N7K.........,H

! I SEE I .......~~t;- +5Vs '-.>£-r-----"N'v----'--=_'

: NOTE :~ VLEO
: 3 DP 4 (LDP41
: 32~t -<3~ ?l.-JJ;)...--'=lL=~~¥---------~Dp:"":3:......:c( L~D::':P':'31':""-'---====----------------"';12-+------r---------

Y----+-+-+----+-7 I r -<~8 ~-&-H~-----------':~~~--=~-------------+-t_---__t------

BCD4 ' ...'L~~_+---J>------------~D~P.:..2~(~L~DP~2~1--==~=------------------.13~1-----___t-------->'-"-4>-+-+----r7 34>_ -<39 to 14 I
BCD 2 I -<40 (..-,~~___J------------~D~PI~(L~DP~I~I---===~-- ~T_-----t---------

>'----~>_l---__j__7~>- -<4~ f.(l...'__~=_~SC~A~NN~E~R~C::LO~C~K . -+-t--------------
.>"'__t---4....-B_C

_
D
_
I
-,-j 28>_ I BCD 8 _@

I -<31 t---=-='--=--------"-t
3 U6~--;--------------------------+-t--____'1

I I '
X T 45>-
'I -<33 f"-_=-BC:..:D::........:4_- "1

y---4 44>_ I
I BCD 2-
I I -<29 f,.---=-=-=---=----.----------O-j

,~,,>- I·

LA ~:: ~-~---r____I9U6')()!!--------,------t------t-i

12 ~ GIVES A"I"
DISPLAY IN
b~G~T 10A°,.o00'S
OVERLOAD

~ R54
J 22K
I

5
r: 'R49
L .J 22K

3

+5Vs

+5Vs

CRI6

PLUG -ON .. 5Vs

r
M2D.l'~ ~~R49

I XAI -,22K

-<!?5 ~L=.:SD~B:::.LA=N:..::K:...:(~L..::5DB=:..1--'-'~-------------"----:,,\--""

XAI

--426>_

~~>-
: I

A --+7 5>_
I
I
I
I
I
I
I

® :
__-+-------------:3'-'0---H---Z-17 9 >_

I

F-t-i~...-X

I"-t--'--Y

-12Vs

CRI8
6.81V

RESET
PULSE

;/

t=-f4~
+5Vs +5Vs

DATA
CLOCK
DISABLE

rBUFFER~

DATA
F= TRANSFER~

TIMING

IJ""---+-----.. A~LT~A~~~O I
(TO PLUG 0 l

\:= D~~~T==I
GATES

INTEGRATOR>---t--.. E ABLE
ILlGE)

.5Vs

POSIT I E
I PUT

(TO PLUG
o )

HOLD
(LHLDI

C24J--E-..C256.8 0.1

GND 3

3

.5Vs IS FILTERED HERE, NEAR T E
+5V __ LnGIC CIRCUITS WHERE IT IS USED,

,-z.-- ;~:~~~UyC~~'S~I,PPLE AND HIG
.. 5Vs ~~-+--+5Vs

r TEST

B TIMI G BIT

MOTHER BOARD 034750-66501
(DIGITAL PROCESSOR)

ORMAL
YZDT---o-.,



I U6 ","",,10,_ 9"U7 -.,...:8__--"111 cll'

f'BUFFER,\ t==~4~
+SVs + SVs

--------- - - -------------------
- - ----------~.....D-IS-P-L-A-Y-MO~L-; --03-4-7-S-0---+6-S-0-2-- - - -------- - ­

I
I

- - -------- - - ----------..

34750A-J-34S7

1714

2
Figure 7-7. Digital Signal Processor.

Rev. B 7-15n-16

VlEO

VL£O

-
-

" BCD2

.6 BCDI

I
I ~: ~!_ _---: . _

i'YR'GHT <973 BY HE 'LETT 'AC<ARD CDM'AN, -------- --

I
I

l I
12 UI4 I-I'-'r---------::---------------:;::::::----i---------------------------------------------,

91 @

H 13

l() H
UI3

L 9.

BLANKS ,'S THRU 10.000'S
DIGITS OVERLOAD

LEAST SIGNIFICANTF DIGIT BLANK ~

JUI3
~----==----..2.J

H U 10.000·S DIGITS1~I's
BEl G SCA ED

• SVs

L'~:~R49L J 22K
4

x

30Hz®

HOLD
(LHlDI

AUTO ZERO
(LMATZI

4 3 I 2
I - -, RS7
: : 22K
'-'5 ~~~-~

H ~+5V

+SVs

I'IS"--------<.-+-+-+-_2.lS U7 .6

,----_--11-1022

CR,·t

~~021

CR
IS

3 3

-12Vs

RESET
PULSE

/

h~CRI8
~l/ 6.81V

PLUG-ON

r
M.2~~--<E10 :~lISD BLANK ILSDBI

3S ".
XAI I

I I

-426>-
: I

---t7 4>- '
: I I:~l§ho ~~~~Ll{RT~ ~ Tf8

A ---+7 S>- I " CR33 ~t .----" R ~ I

'

I, I ~ ·SV,....!.? t-'9IO=-.:.L

R

-;..:I'S=-;+--t---t---t---+---f---+--+-~--1-wrr01l\~,2
I +SV,,---------i

6
>---+SV, { r~ ~

i, 8
1 fi? \~9

'/ 9

1

>-: Y_---~_+_------w---:-.:41~~-Y!:.......-~16 r--:---=~'--'I"'--"O'S-+---+--+---+-----+--+--fi?...j.....,\\};1-l08

I: @ X~-------_~~----------------~3~1~-~X~--~~ UI ~~7
r-__--=3.::.00=-H.:..:Z~___;_4" 8 >- I ~ Z __---------...-.--------- ~5..:.'--.....lZ-----!1.?..j7SCANNERr:=-----=~:........:IOO::..::....:'S+I---+---+---+--R-+-\~(506 \ '-.::

I / ~ I-"-"":,,:,,,,_-++--+---+----~-+-I---j\ k.0~S

i I ·()()%~W r4~.=.L....:.::.100::..:O=__"c=HI__-_+--+~f1/0-4 \ "'-.:..:::

I t l9
3 R ~3 ,\S

B--+7 6>- "......., \ h:'

C~ ~>- 1 •• ~ 2 L 0'0~~~2\ '-.::
: I I { ~ bl L R L R L R L R L

ZERO DETECT HELD ---+7 18>- @..-z....--'" '---- -~.\!: Io.oods 1000'S 100'S 0'<; I'S
... 'Ln~RS4 tLZDHI -<42~/ __PO_L_AR_'T_Y__ENA_B_L_E_IL_P_O_EI - ~7:....----......-4-~~~~~~~'S .. 4 6 7 9 10 12 13 15 16 19 20

.. SVs ~L-~10-~-f4-1~2:K +SVs P~~1'~~~>. ~III~,:: """ "'~'" '""" - .~4~\.t8 R3 li~II'1 B B B B B DATAU~SPLA' 1
~~-+-s-v-s~~:~: F:----: r~~1~ 11'~ r~-~~~: 82 ~~~~~~(~S~l~-----~OP~I~~lLI----~O~~~:hLIL--------!O~~~~hlLI$~2~8~1~17~~~2~2~2~3~2-4~2-9~3-,~3-0P2-7P2-6-2-S~
L.fi"08K CD L4~-; J22K i 3 -<37 /1 ~56 L - - ·V22K

DP4 ILDP41 _ VLEO I
I 14 U21 F2---_""'l1U7y2__-.::.I4~--1II---=i31--,,:21__.::B~C~D8~~i:/" 32,/-~ .~, ~~b DP3 (LDP31 _ II~ VL£O

OAT A 1 I --<l8 ~"tl~~_t_t......----------.:~~:::....::'----===:....---------------..2l~-------+--------+---------~
ACCUM- "" ......+--'-13"" U7 12 BCD4 1) 34>- --<3~ <: ~~ DP2 ILDP21 - 131
ULATOR ~~ I +J5V'

rI6"--__+-+-=.J3 U7y4 ---1~"'+.:..:B=--C:..:D:..:2=--..j~,/~>- -<40~<: ~v.-_4>---_=_ =- -----~DPI~~IL~D:':..P~II----===~---------------~14+-----+--------t-------------------------- J

I
.../.4:~"/:"-' -__--=SC::::A~N::..:N:::ER.:....-C:::L:::OC:::.K.:....------------------------- j2+ -==-~>__-~~~~E:.!:R~~~~-~~---~~~~~~~~~~~~~~---=~-- ~I 220 4 9 " 10 7 6 S 19 12~ ., , 12KHz RIGHT / LEFT HALF CHARACTER GENERATE

BCDI ) 28>- 1/ BCD 8 _ @ ~~~;~~~
I

-<31 ~,,_---=.=-=--.:::.-. 34 U6 >"-'0,,4------------- ---!'6W-__-J..i1
X~ 4S>- I : 2 U4 3 BCD8 @ SCANNED BCD DATA OR [)SPLAY BLANK CODE - 16 US

I --<33 L, BCD 4 - 5 U6 6 IS 9 lSI
Y ---t-j 44>- I ", HOLDS BCD2 LOW AT C1IIERLOAD SO ~ 8 BCD4 - I

:
' I -<29~~:-~OC~D~2~-------~9~'--~#~~n~WU~&OO~~1 I ~ U4 p~~~.:....----~--------~-----------------------~

'I h 8 100.000'S DIGIT I

Z ---L7 4

L
'>- I ! • U<4 I : ,'; I U4

-<27~/' _B_C_D_'_>__+-------=---+----'9~ "'.<Y~8'__ +_---~1:;.9-1---~4". 1 lUYV IA -<4;~; (LOVU V 20 ~ I U4

12 ----' :~; ~XAI-~!' " 12 OV~::t~~E
UI3 ~~~~K~E~~~RRI~7.

OF RANGE

EXTERNAL DISPLAY 13 .. SVs
BLANK ~L1NE \LB I - ~I ~~K

R48 ~----:~:-::-:_::_--+-___,__----...!...jl ~ J
$~15,3 C1IIERLOAD ~6 21 UI9)J3 I

~S··s,- __ , ,/ ~L..-/

~ !..!012~D Ps IOQI-'9~_+-~C1II.!.!E~R~LO~A~D-:...;tI-~~ @
~~~~RA~~~EC~GlT F.F. / 4\ UI9 /I'-'Lr6~-----'

, Cl~.SVS / ~
I UI8 OVERRANGE DIGIT

2 U14~[y3,___-.-:I.:...j1 C ll~ BEING 1~;ANNED

I "-- @

UII UII

(0 o~ r20 o~
I '---lCJi- Cl ,3

+SV

rl~E~~
RS3 10 8 Lf3" C~17 T~~¥r 4
2.0SK 9 U 19 JY"--~---Ip'""®1-

6

--'/c+':":':1"---.::..j

~
lC26 RSS T T2S-

.01 33K WC27
3 390pF

DATA
CLOCK

C23 DISABLE
.01

f.~3K r~
UI9

DATAr=== TRANSFER~
TIMING

-A
- B ® 12121 10

- B 1.8 UI21 +SVs

- C ® +;fS'Vs C~~~R ~

~
c 3 U8 '

2

C ~;R49 2 6,9 7.11 "S'R49
___~-+-=J2=__•.::.2K--+__......~I~-y L J 22K"C\.UI3 ,.. 3__ A

--- - -------

+ SVs 12

I ~6,0
-~~



~l

C36 il -CR21-'-- -JU -CRI9-

-R23- -R26- -R25-

~~~~
t:::= U25 =:::) - R71-

-CR28- -CRII- I -R67-
-CR27- -CRI3- -R68-
.t::\ -CR9- - C29ioG

8~ :.~~~2.:: 10 8 p
1=~~7j.= u

1

~R22-

I=~I~= I ~ -R65-
I -CI3- ~ I @
?8@ r =~t~=­

-C9- 1
1

8(U;'
~8® II ~,;\@)
I ..J..J a:: - R77-

=~:~ I I I =~~~-:.

I
~~®-.-R35- ~ ®

:&:.~~- ~~
fQ7\ Q -CR5-
V ~I -R4-®, Q ~ -=-~i-=8@ ~ l
~ i =1~l3--00 _ U I

~ I .f.:'\ =~:~= -RI9- I ~ I-R84- -CR23-
vI ~ 'I~ -C87Q\ -R36- C3~ -CR22- ~

v ® -CR3- -R83- -CR31- 13
GN10 I -R9- -R6- -CR2- ®II -~ -R46- -R72- -CR29-

• -RII- -fff- -CRI- -R34- -R76- B
tQ5\ -R39- -CR4- 017 09 -R45- =.~~73': 10

1
U2

Q V ..... -R4I- -CR6- ~ -R29-
~ 0{~"""" -R47- 018 08 a:: -R32- *2~ -C41-

01 - -CR8- ~ -R33-

@ «: ~..... I R31::::::)7 -R85- @-CRI5-
02 a )'-G (Q\ -C~--L7- - L6L5- -CR34- YZOT 21 -R51-
~ \!.V-C33-L4---l.3--C~2- -R80-. TP3 •

"...- " B I I . I~

~~ OCcomp (~: X~I ~\) ;P4. ?0
=~~i~1PI [u."1 [UI;ll.') I' UI2"I~ ~w~ ~~ I' U7"11 u,,"1 ~~

I uuLJ'~U7 87 8U
9 a - i I 8 II I

~ Ik~l~ l~ '] lUI.') [U15 "I fUI·'l~~~~~~#~~lUI·'llU. '] ~ f ~
f;l!le LJ I 8 7 ~c::.R58.::::J1 W .8· GND 3

~~ I.····· •• ••• • ••••••• ·20 :5V
347 !50 A- B- 3452 •

AI
hp Part No. 034750-66501

Rev 0



CR28
-REF

ZENER
-6.43V

+ REF ZENER
AND - REF
ZENER ARE A
MATCHED SET.
IN SOME INST­
RuMENTs THESE
DIODES ARE
INTERNAL TO
THE REFERENCE
SUPPLY (U25)

34750A-E-3455

CR34
5.IIV

I
I

---~

R80
1500

+5Vz

-12Vs

CR25
15V

CR26
15V

51
OFF

ON

L3

C2~l

51
OFF

ON

C37
22

l'
C38
0.1

= L7

4

+12Vs --717

PLUG-ON
MODULE ~,---,

-EF V

14mV p-p
ripple and naise

{

-VREF

+VREF

40mV p-p
ripple and nOise

COPYRIGHT 1973 BY HEWLETT-PACKARD COMPANY

R75
6.98K

R76
4.99K

R74
10K

+5.0V

+-/2.0V

CR24 ~

6.81V

R84
51

lib

-+609V 4

R65
3.01K

... 6.9V 3

...22.7V

+12V REGULATOR

R66
27

+

CR23~~~0

~ 1+ -22.8V

C36/.
50/ + 5V REGULATOR

MOTHER BOARD 034750-66501
(POWER SUPPLY SECTION)

>o
~

FI

f-------+----iM

PM I POWER MODULE

WIC ---- -~~

'-="'---+--{12~ +16V BATTERY CHARGE

~-~=--+---< 13~ -16V BATTERY CHARGE

~----=="---+--< 14~ BATTERY MODULE GND

~ -='--4---< II~ +8V BATTERY CHARGE

~-----------="---+--< 8~ +8V RAW
L-. ----''''''----I-_-{ 9~ +8V RAW

I
BATTERY MODULE

3
Figure 7-8. Power Supply.

Rev. B 7-17/7-18



Model 34750A Section VIII

SECTION VIII

BACKDATING

8·1. INTRODUCTION. CHANGE NO.1

8-2. This section contains backdating information which
adapts this manual to instruments with serial numbers
lower than that shown on the title page.

Applies to instrument Serial No's 1304A00275 & below.

Change the 34750-90001 Component Locator
as shown below:

8-3. CHANGE SEQUENCE.

Table 8-1. Manual Backdating Changes.

8-5. PARTS NOT INCLUDED IN BACKDATING.

8-6. When replacing a part whose value or part number
differs from the schematic diagram or parts list in this
manual, yet is not listed in the following changes, use the
replacement part number shown in Section VI. These parts
are identified by the symbol b..

8-4. Changes are listed in the serial number order that they
occurred in the manufacture of the instrument. However, in
adapting this manual to an instrument with a particular
serial number, apply the changes in reverse order. That is,
begin with the latest change and progress to the earliest
change that applies to the serial number in question. Table
8-1 lists the serial numbers to which each change applies.
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CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-l (Name to Code) and H4-2 (Code
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha­
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks.

Code
No. Manufacturer Address Code

No. Manufacturer Address Code
No. Manufacturer Address

. .. Berne. Iod.

Santa Clara, Cal.
Framingham, Mass.

.. Mountain View. Cal.
... Spruce Pine, N.C.

. Detroit, Ill.
. LocIi, N.J .

. .. Union, N.J.
.. Pasadena, Cal.

CTS of Berne, Inc.
Chicago Telephone of

California, Inc. . . . . . So. Pasadena, Cal.
Bay State Electronics Corp.... Waltham, Mass.
Teledyne Inc. ,Microwave
Div. . . . . . . . . .. Palo Alto, Cal.

National Seal . . . . . . . Downey, Cal.
Precision Connector Corp Jamaica, N. Y.
Duncan Electronics Inc Costa Mesa, Cal.
General Instrument Corp. ,

Semiconductor Division Products
Group .... . .. Newark, N.J.

Imperial Electronic, Inc. . Buena Park, Cal.
Melabs, Inc. .. . . Palo Alto, Cal.
Philadelphia Handle Co.. . ... Camden, N.J.
Grove Mfg. Co. , Inc. Shady Grove, Pa.
Gulton Ind. Inc. ,Data System
Div.. . . . ... Albuquerque, N. M.

Clarostat Mfg. Co. . . . . . ... Dover, N. H.
Elmar Filter Corp. . . .. W. Haven, Conn.
Nippon Electric Co. , Ltd Tokyo, Japan
Metex Electronics Corp. .. . Clark, N.J.
Delta Semiconductor Inc.. Newport Beach, Cal.
Dickson Electronics Corp... Scottsdale, Arizona
Airco Supply Co. , Inc. . .. Witchita, Kansas
Wilco Products .. . .. Detroit, Mich.
Thermolloy. . Dallas, Texas
Solitron Devices Inc. . Tappan, N. Y.
Telefunken (GmbH) .. Hanover ,Germany
Midland-Wright Div. of

Pacific Industries, Inc Kansas City, Kansas
Sem-Tech . . Newbury Park, Cal.
Calif. Resistor Corp Santa Monica, Cal.
American Components, Inc Conshohocken, Pa.
ITT Semiconductor, a Div. of

Int. Telephone and Telegraph
Corporation .. . .....West Palm Beach, Fla.

Hewlett-Packard Company Loveland, Colo.
Cornell Dublier Electric Corp Newark, N.J.
Corning Glass Works Corning, N. Y.
Electro Cube Inc.. . .. San Gabriel,Cal.
Williams Mfg. Co. . . . San Jose, Cal.
The Sphere Co. ,Inc. . Little Falls, N. J.
Webster Electronics Co New York, N. Y.
Scionics Corp. . . . Northridge, Cal.
Adjustable Bushing Co..... N. Hollywood, Cal.
Micron Electronics . .Garden City, Long Island,N. Y.
Amprobe Inst. Corp. Lynbrook, N. Y.
Cabletronics ... Costa Mesa, Cal.
Twentieth Century Coil

Spring Co....
Fenwal Elect. Inc.
Amelco Inc. .. .
Spruce Pine Mica Co.
Omni-Spectra Inc...
Computer Diode Corp.
Electroid Co.
Boots Aircraft Nut Corp..
Ideal Prec. Meter Co. ,Inc. ,

De Jur Meter Div. Brooklyn, N. Y.
Delco Radio Div. of G. M. Corp.... Kokomo, Ind.
Thermonetics Inc. Canoga Park,Cai.
Trane:: Company . . . Mountain View, Cal.
Hamlin Metal Products Corp. .... Akron, Ohio
Angstrohm Prec. Inc. No. Hollywood, Cal.
Siliconix Inc. . ..Sunnyvale, Cal.
McGraw-Edison Co. Manchester, N. H.
Power Design Pacific Inc Palo Alto, Cal.
Clevite Corp. Semiconductor Div . . Palo Alto. Cal.
Signetics Corp. Sunnyvale, Cal.
Ty-Car Mfg. Co. ,Inc. Holliston, Mass.
TRW Elect. Compo Div. . . Des Plaines. Ill.
Chomerics Plainville, Mass.
Curtis Instrument,Inc. . Mt. Kisco, N. Y.
Vishay Instruments Inc.. . . . Malvern, Pa.
E. I. DuPont and Co., Inc. . Wilmington, Del.
Durant Mfg. Co. . .... Milwaukee, Wis.
The Bendix Corp. ,Navigation &

Control Div. .. Teterboro, N.J.
Thomas A. Edison Industries,
Div. of McGraw-Edison .. West Orange, N. ,J.

Concoa. Baldwin Park, Cal.

11236
11237

12697
12728
12859
12881
12930
12954
13019
13061
13103
13327
13396
13835

11242
11312

11314
11453
11534
11711

11717
11870
12136
12361
12574

14493
14655
14674
14752
14960
15106
15203
15287
15291
15558
15566
15631
15772

14099
14193
14298
14433

15801
15818
16037
16179
16352
16554
16585
16688

19589

16758
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
18873
18911
19315

19500

Ultronix, Inc. . .. San Mateo, Cal.
Union Carbine Corp., Elect.

Div. . New York, N. Y.
Viking Ind. Inc. . Canoga Park, Cal.
Icore Electro-Plastics Inc Sunnyvale , Cal.
Cosmo Plastic (c/o Electrical

Spec. Co.) Cleveland, Ohio
Barber Colman Co. . Rockford, Ill.
Tiffen Optical Co. . .
. ROSlyn Heights, Long Island, N. Y.
Metro-Tel Corp WestburY,N. Y.
Stewart Engineering Co Santa Cruz, Cal.
Wakefield Engineering Inc Wakefield, Mass.
Bassick Co., Div. of Stewart
Warner Corp Bridgeport, Conn.

Raychem Corp Redwood City, Cal.
Bausch and Lomb Optical

Co. ......... . ...... Rochester, N. Y.
E. T. A. Products Co. of
America .. Chicago, Ill.

Amatom Electronic Hardware
Co., Inc. . . . . . ... New Rochelle, N. Y.

Beede Electrical Instrument
Co. , Inc. . . . . . . . . . . . . .. Penacook. N. H.

General Devices Co. ,Inc Indianapolis, Ind.
Components Inc. ,Ariz. Div Phoenix, Arizona
Torrington Mfg. Co. ,West Div Van Nuys. Cal.
Varian Assoc. Etmac Div San Carlos. Cal.
Kelvin Electric Co Van Nuys. Cal.
Digitran Co Pasadena. Cal.
Transistor Electronics
Corp Minneapolis. Minn.

Westinghouse Electric
Corp. ,Electronic Tube Div Elmira, N. Y.

Filmohm Corp New York, N. Y.
Cinch-Graphik Co. City of Industry, Cal.
Silicon Transistor Corp. Carle Place, N. Y.
Avnet Corp Culver City, Cal.
Fairchild Camera & Inst. Corp.,
Semiconductor Div.. . . .. Mountain View, Cal.

Minnesota Rubber Co Minneapolis, Minn.
Birtcher Corp, The Monterey Park, Cal.
Sylvania Elect. Prod. Inc.,

Mt. View Operations .... Mountain View, Cal.
Technical Wire Products
Inc. . . . . . . . . . . . . . . . Cranford, N. J.

Bodine Elect. Co. . ... Chicago, Ill.
Continental Device Corp..- .... Hawthorne, Cal.
Raytheon Mfg. Co., Semi-

conductor Div Mountain View, Cal.
Hewlett-Packard Co. ,

New Jersey Division. . Rockaway, N. J.
U. S. Engineering Co Los Angeles, Cal.
Blinn, Delbert Co Pomona, Cal.
Burgess Battery Co. . .. . .

. . . . . . . . Niagara Falls, Ontario, Canada
Deutsch Fastener Corp Los Angeles, Cal.
Bristol Co. ,The Waterbury, Conn
Sloan Company . . . . . . . . . . . Sun Valley, Cal.
ITT Cannon Electric Inc. ,

Phoenix Div. . . . . . . . . . . . . Phoenix, Arizona
National Radio Lab. Inc. Paramus, N. J .
CBS Electronics Semiconductor
Operations,Div.of CBS Inc .... Lowell, Mass.

General Electric Co. ,
Miniature Lamp Dept. Cleveland, Ohio

Mel-Rain Indianapolis, Ind.
Babcock Relays Div Costa Mesa, Cal.
Electronic Enclosures Inc Los Angeles, Calif.
Texas Capacitor Co. . Houston, Texas
Tech. Ind. Inc. Atohm

Elect. Burbank, Cal.
Electro Assemblies, Inc Chicago, Ill.
C & K Components Inc Newton, Mass.
Mallory Battery Co. of
Canada, Ltd.. . . Toronto, Ontario, Canada

Pennsylvania F1orocarbon. Clifton Heights, Penn.
Burndy Corp Norwalk, Conn.
General Transistor Western

Corp. . .. Los Angeles, Cal.
Ti-Tal,Inc.. . . . . . . . . . . . Berkeley, Cal.
Carborundum Co Niagara Falls, N. Y.

08727
08792

08806

08524
08664
08717
08718

07322
07387
07397

08145
08289
08358

07138

05347
05397

07980

05624
05728

07829
07910
07933

07700

05729
05783
05820
06004

06090
06175

06666
06751
06812
06980
07088
07126
07137

05574
05593
05616

07149
07233
07256
07261
07263

06402

06555

06540

08984
09026
09097
09134
09145

10411
10646

09250
09353
09569

09795
09922
10214

U. S. A Common Any supplier of U. S.
McCoy Electronics Mount Holly Springs, Pa.
Sage Electronics Corp Rochester, N. Y.
Cemco, Inc Danielson, Conn.
Humidial Colton, Calif.
Mictron, Co. , Inc Valley Stream, N. Y.
Garlock Inc Cherry Hill, N.J.
Aerovox Corp New Bedford,Mass.
Amp. Inc Harrisburg, Pa.
Aircraft Radio Corp Boonton, N.J.
Croven, Ltd Whitby, Ontario, Canada
Northern Engineering
Laboratories, Inc Burlington, Wis.

Sangamo Electric Co. ,
Pickens Div. . Pickens, S. C.

Goe Engineering Co City of Industry, Cal.
Carl E. Holmes Corp Los Angeles, Cal.
Microlab Inc LiVingston, N. J .
General Electric Co. ,
Capacitor Dept Hudson Falls, N. Y.

Alden Products Co Brockton ,Mass.
Allen Bradley Co Milwaukee ,Wis.
Litton Industries, Inc Beverly Hills, Cal.
TRW Semiconductors, Inc Lawndale, Cal.
Texas Instruments, Inc. ,
Transistor Products Div Dallas, Texas

The Alliance Mfg. Co Alliance, Ohio
Small Parts Inc Los Angeles, Cal.
Pacific Relays, Inc Van Nuys, Cal.
Gudebrod Bros. Silk Co New York, N.Y.
Amerock Corp Rockford, ill.
Pulse Engineering Co Santa Clara, Cal.
Ferroxcube Corp. of
America Saugerties , N. Y.

Wheelock Signals ,Inc Long Branch, N.J.
Cole Rubber and Plastics Inc .. &1nnyvale, Cal.
Amphenol-Borg Electronics

Corp. . . . . . . . . . . . . . . . . .Broadview, m.
Radio Corp. of America,Semi­

conductor and Materials
Division Somerville, N. J.

Vocaline Co. of America,
Inc Old saybrook, Conn.

Hopkins EngineeringCo .san Fernando, Cal.
Hudson Tool & Die Newark,N.J.
Nylon Molding Corp Springfield, N. J.
G. E. Semiconductor Prod.

Dept. . . . . . . . . . . . . . . . . .Syracuse, N. Y.
Apex Machine & Tool Co Dayton,Ohio
Eldema Corp Compton, Calif.
Parker Seal Co Los Angeles, Cal.
Transitron Electric Corp Wakefield, Mass.
Pyrofilm Resistor Co. ,
Inc Cedar Knolls, N.J.

Singer Co. , Diehl Div. ,
Finderne Plant. . . . . . . . . Sumerville, N. J .

Arrow, Hart and Hegeman
Elect. Co.' Hartford, Conn.

Taruus Corp. . Lambertville, N. J.
Arco Electronic Inc Great Neck, N. Y.
Essex Wire Los Angeles, Cal.
Hi -Q Division of Aerovox .. Myrtle Beach, S. C.
Precision Paper Tube Co Wheeling, ill
Palo Alto Division of Hewlett-

Packard Co. . Palo Alto, Cal.
Sylvania Electric Products,

Microwave Device Div Mountain View, Cal.
Dakota Engr. Inc Culver City, Cal.
Motorola Inc. Semiconductor

Prod. Div. . Phoenix. Arizona
Filtron Co. ,Inc. Western
Div. . Culver City, Cal.

Automatic Electric Co Northlake, 111.
Sequoia Wire Co Redwood City, Cal.
Precision Coil Spring Co. . El Monte, Cal.
P. M. Motor Company Westchester, III
Component Mfg. Service

Co. . .. W. Bridgewater, MaSs.
Twentieth Century Plastics,

Inc. . . . Los Angeles, Cal.
Westinghouse Electric Corp.

Semiconductor Dept. Youngwood, Fa.

03954

02116
02286
02660

02735

04009

01349
01538
01589
01670
01930
01960
02114

02771

00853

02777
02875
03296
03508

03705
03797
03818
03877
03888

00866
00891
00929
01002

01009
01121
01255
01281
01295

00000
00136
00213
00287
00334
00348
00373
00656
00779
00781
00809
00815

04673
04713

04651

04013
04062
04217
04222
04354
04404

04732

05277

05006

04773
04796
04811
04870
04919
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CODE LIST OF MANUFACTURERS (Continued)

Code
No.

Manufacturer
Address Code

No.
Manufacturer

Address Code
No.

Manufacturer
Addr('s~

19644
19701
20183
21226
21355
21520
23020
23042
23783
24455
24655
24681
26365
26462
26851
26992
28480
28520
30817

33173
35434
36196

36287

37942
39543
40920
40931
42190
43990
44655
46384
47904
48620

49956
52090
52983
54294
55026
55933
55938

56137
56289
58474
59446
59730
60741
61775

62119
63743
64959
65092
66295
66346

70276
70309
70318

70417
70485
70563
70674
70903
70998
71002
71034
71041

71218
71279
71286
71313

71400

71436
71447
71450
71468
71471

LRC Electronics Horseheads,N. Y.
Electra Mfg. Co. . Independence, Kansas
General Atronics Corp. . Philadelphia, Pa.
Executone, Inc. Long Island City, N. Y.
Fafnir Bearing Co. ,The New Britian, Conn.
Fansteel Metallurgical Corp N. Chicago, Ill.
General Reed Co. . Metuchen, N. J.
Texscan Corp. . Indianapolis, Ind.
British Radio Electronics Ltd Washington,D.C.
G. E. Lamp Division, Nela Park, Cleveland, Ohio
General Radio Co. . .. .. West Concord,Mass.
Memcor Inc. ,Comp. Div. . Huntington ,Ind.
Gries Reproducer Corp New Rochelle, N. Y.
Grobert File Co. of America, Inc. Carlstadt, N. J.
Compac/Hollister Co. Hollister, Cal.
Hamilton Watch Co Lancaster, Pa.
Hewlett-Packard Co. .. Palo Alto, Cal.
Heyman Mfg. Co Kenilworth, N.J.
Instrument Specialties Co. ,

Inc. . . . . . . . . . .Little Falls, N.J.
G. E. Receiving Tube Dept Owensboro, Ky.
Lectrohm Inc. . Chicago, Ill.
Stanwyck Coil Products.

Ltd. Hawkesbury, Ontario, Canada
Cunningham, W. H. & Hill,

Ltd. . Toronto, Ontario, Canada
P. R. Mallory & Co. ,Inc..... Indianapolis, Ind.
Mechanical Industries Prod. Co. .. Akron. Ohio
Miniature Precision Bearings, Inc. . Keene. N. H.
Honeywell Inc. . Minneapolis, Minn.
Muter Co. . Chicago, Ill.
C. A. Norgren Co. Englewood, Colo.
Ohmite Mfg. Co. . Skokie, Ill.
Penn Eng. &Mfg. Corp. . Doylestown, Pa.
Polaroid Corp Cambridge. Mass.
Precision Thermometer &

Inst. Co. Southampton, Pa.
Microwave & Power Tube Div Waltham, Mass.
Rowan Controller Co Westminster, Md.
HP Co Med. Elec. Div Waltham, Mass.
Shallcross Mfg. Co. . Selma, N. C.
Simpson Electric Co Chicago, Ill.
Sonotone Corp. . Elmsford, N. Y.
Raytheon Co. Commercial Apparatus

& System Div. So. Norwalk, Conn.
Spaulding Fibre Co.. Inc Tonawanda, N. Y.
Sprague Electric Co North Adams, Mass.
Superior Elect. Co. . Bristol, Conn.
Telex Corp. . Tulsa, Okla.
Thomas & Betts Co Elizabeth, N. J.
Triplett Electrical Inst. Co Bluffton, Ohio
Union Switch and Signal Div. of
Westinghouse Air Brake Co. .. Pittsburgh, Pa.

Universal Electric Co. Owosso, Mich.
Ward-Leonard Electric Co... Mt. Vernon, N. Y.
Western Electric Co. , Inc. New York, N. Y.
Weston Inst. Inc. Weston-Newark . .Newark, N. J.
Wittek Mfg. Co. . Chicago, Ill.
Minnesota Mining & Mfg. Co.
Revere Mincom Div. . St. Paul, Minn.

Allen Mfg. Co Hartford, Conn.
Allied Control New York. N. Y.
Allmetal Screw Product Co. , Inc.

........ Garden City, N.Y.
Amplex. Div. of Chrysler Corp. . Detroit, Mich.
Atlantic India Rubber Works, Inc ... Chicago, Ill.
Amperite Co.. Inc. . Union City, N.J.
ADC Products Inc. . Minneapolis, Minn.
Belden Mfg. Co Chicago. Ill.
Bird Electric Corp. . Cleveland, Ohio
Birnbach Radio Co. New York. N. Y.
Bliley Electric Co.. Inc Erie, Pa.
Boston Gear Works Div. of

Murray Co. of Texas . Quincey, Mass.
Bud Radio. Inc. . ..... Willoughby, Ohio
Cambridge Thermionics Corp. Cambridge, Mass.
Camloc Fastener Corp. Paramus. N.J.
Cardwell Condenser Corp.

.... Lindenhurst. L.J.. N.Y.
Bussmann Mfg. Div. of

McGraw-Edison Co. St. Louis. Mo.
Chicago Condenser Corp Chicago, Ill.
Calif. Spring Co. ,Inc Pico-Rivera. Cal.
CTS Corp. . .. Elkhart, Ind.
ITT Cannon Electric Inc. . .. Los Angeles. Cal.
Cinema. Div. Aerovox Corp. . . Burbank. Cal.

71482 C. P. Clare & Co. . . . . . . ...Chicago. Ill.
71590 Centralab Div. of

Globe Union Inc. . . Milwaukee, Wis.
71616 Commercial Plastics Co. .Chicago, Ill.
71700 Cornish Wire Co., The . New York, N. Y.
71707 Coto Coil Co. ,Inc. Providence, R. I.
71744 Chicago Miniature Lamp Works ...Chicago, Ill.
71785 Cinch Mfg. Co.,

Howard B. Jones Div. . ..Chicago, Ill.
71984 Dow Corning Corp. . Midland, Mich.
72136 Electro Motive Mfg. Co., Inc.

. . . . . . Willimantic, Conn.
72619 Dialight Corp. . .Brooklyn, N. Y.
72656 Indiana General Corp..

Electronics Div Keasby, N. J.
72699 Gen~ral Instrument Corp. ,

Cap Division. . . Newark. N. J.
72765 Drake Mfg. Co. .. Harwood Heights, Ill.
72825 Hugh H. Eby Inc. . . Philadelphia, Pa.
72928 Gudeman Co. . Chicago, Ill.
72962 Elastic Stop Nut Corp. . Union. N.J.
72964 Robert M. Hadley Co. . .... Los Angeles, Cal.
72982 Erie Technological Products, Inc. . .Erie. Pa.
73061 Hansen Mfg. Co.• Inc. . . Princeton, Ind.
73076 H. M. Harper Co. . .....Chicago. Ill.
73138 Helipot Div. of Beckman Inst. , Inc.

. . . Fullerton. Cal.
73293 Hughes Products Division of

Hughes Aircraft Co.... Newport Beach, Cal.
73445 Amperex Elect. Co. . .. Hicksville, L. I. . N. Y.
73506 Bradley Semiconductor Corp.

.. New Haven. Conn.
73559 Carling Electric. Inc. Hartford. Conn.
73586 Circle F Mfg. Co. . .Trenton. N.J.
73682 George K. Garrett Co..

Div. MSL Industries. Inc ... Philadelphia. Pa.
73734 Federal Screw Products, Inc. .Chicago, Ill.
73743 Fischer Special Mfg. Co. Cincinnati, Ohio
73793 General Industries Co.. The Elyria, Ohio
73846 Goshen Stamping & Tool Co Goshen. Ind.
73899 JFD Electronics Corp. . . . .. .Brooklyn. N. Y.
73905 Jennings Radio Mfg. Corp. san .Jose. Cal.
73957 Groove-Pin Corp Ridgefield. N.J.
74276 Signalite Inc. . Neptune, N.J.
74455 J. H. Winns, and Sons Winchester. Mass.
74861 Industrial Condenser Corp Chicago, Ill.
74868 R. F. Products Division of

Amphenol-Borg Electronic Corp.
. . Danbury. Conn.

74970 E. F. Johnson Co Waseca, Minn.
75042 International Resistance Co. Philadelphia, Pa.
75263 Keystone Carbon Co. , Inc St. Marys, Pa.
75378 CTS Knights, Inc. . sandwich, Ill.
75382 Kulka Electric Corp. . .. Mt. Vernon. N. Y.
75818 Lenz Electric Mfg. Co Chicago, Ill.
75915 Littlefuse, Inc. . . Des Plaines, Ill.
76005 Lord Mfg. Co. . . Erie, Pa.
76210 C. W. Marwedel san Francisco, Cal.
76433 General Instrument Corp. ,

Micamold Division .... Newark, N.J.
76487 James Millen Mfg. Co., Inc. Malden, Mass.
76493 J. W. Miller Co Los Angeles, Cal.
76530 Cinch-Monadnock, Div. of United Carr

Fastener Corp. . san Leandro, Cal.
76545 Mueller Electric Co Cleveland, Ohio
76703 National Union Newark, N. J.
76854 Oak Manufacturing Co. . Crystal Lake, Ill.
77068 The Bendix Corp. ,

Electrodynamics Div. N. Hollywood, Cal.
77075 Pacific Metals Co. . . san Francisco, Cal.
77221 Phaostran Instrument and

Electronic Co. So. Pasadena, Cal.
77252 Philadelphia Steel and

Wire Corp Philadelphia, Pa.
77342 American Machine & Foundry Co.

Potter & Brumfield Div Princeton, Ind.
77630 TRW Electronic Components Div. Camden, N. J .
77638 General Instrument Corp. ,

Rectifier Division Brooklyn, N. Y.
77764 Resistance Products Co. Harrisburg, Pa.
77969 Rubbercraft Corp. of Calif. ... Torrance, Cal.
78189 Shakeproof Division of

Illinois Tool Works. . ...Elgin, Ill.
78277 Sigma.. . So. Braintree, Mass.
78283 Signal Indicator Corp. . . . .. New York, N. Y.
78290 Struthers-Dunn Inc. . . Pitman, N.J.

78452 Thompson-Bremer & Co. . .. Chicago. Ill.
784 71 Tilley Mfg. Co. san Francisco, Cal.
78488 Stackpole Carbon Co. . .St. Marys. Pa.
78493 Standard Thomson Corp. .Waltham, Mass.
78553 Tinnerman Products, Inc. . Cleveland. Ohio
78790 Transformer Engineers .... San Gabriel, Cal.
78947 Ucinite Co. . . . . . . .. Newtonville. Mass.
79136 Waldes Kohinoor Inc Long Island City. N. Y.
79142 Veeder Root, Inc Hartford, Conn.
79251 Wenco Mfg. Co. . Chicago, Ill.
79727 Continental-Wirt Electronics Corp .

.............. Philadelphia, Pa.
79963 Zierick Mfg. Corp. New Rochelle, N. Y.
80031 Mepco Division of Sessions Clock Co.

.. Morristown, N.J.
80033 Prestole Corp. Toledo, Ohio
80120 Schnitzer Alloy Products Co... Elizabeth, N. J.
80131 Electronic Industries Association.

Standard tube or semi -conductor device,
any manufacturer.

80207 Unimax Switch, Div. Maxon Electronics
Corp. . .. Wallingford, Conn.

80223 United Transformer Corp. . .. New York, N. Y.
80248 Oxford Electric Corp.. . Chicago, Ill.
80294 Bourns Inc. . Riverside, Cal.
80411 Arco Div. of Robertshaw Controls Co.

Columbus, Ohio
80486 All Star Products Inc. . Defiance, Ohio
80509 Avery Label Co Monrovia, Cal.
80583 Hammarlund Co. , Inc. . .. Mars Hill, N. C.
80640 Stevens, Arnold, Co .. Inc..... Boston, Mass.
80813 Dimco Gray Co. . Dayton, Ohio
81030 International Inst. Inc. . Orange. Conn.
81073 Grayhill Co. . LaGrange, Ill.
81095 Triad Transformer Corp. Venice, Cal.
81312 Winchester Elec. Div. Litton Ind., Inc.

. Oakville, Conn.
81349 Military Specification
81483 International Rectifier Corp. EI Segundo, Cal.
81541 Airpax Electronics, Inc .. Cambridge, Maryland
81860 Barry Controls, Div. Barry Wright Corp.

. . . . . . . . . . . . . Watertown, Mass.
82042 Carter Precision Electric Co. Skokie, Ill.
82047 Sperti Faraday Inc .. Copper Hewitt

Electric Div. . Hoboken, N.J.
82116 Electric Regulator Corp. Norwalk, Conn.
82142 Jeffers Electronics Division of

Speer Carbon Co. . .. Du Bois, Pa.
82170 Fairchild Camera & Inst. Corp.,

Space & Defense Systems Div. .Paramus. N. J.
82209 Magurie Industries, Inc ..... Greenwich, Conn.
82219 Sylvania Electric Prod .• Inc.

Electronic Tube Division ....Emporium, Pa.
82376 Astron Corp.. .East Newark. Harrison, N. J.
82389 SWitchcraft, Inc. Chicago, Ill.
82647 Metals & Controls Inc. ,

Spencer Products Attleboro, Mass.
82768 Phillips-Advance Control Co Joliet, Ill.
82866 Research Products Corp. . . Madison, Wis.
82877 Rolton·Mfg. Co., Inc. . . Woodstock, N. Y.
82893 Vector Electronic Co.. . . . . Glendale, Cal.
83058 Carr Fastener Co. . .. Cambridge, Mass.
83086 New Hampshire Ball

Bearing, Inc. . ...Peterborough, N. H.
83125 General Instrument Corp. ,

Capacitor Div.. .... Darlington, S.C.
83148 ITT Wire and Cable Div. .. .Los Angeles, Cal.
83186 Victory Eng. Corp. Springfield, N.J.
83298 Bendix Corp. , Red Bank Div ... Red Bank, N. J.
83315 Hubbell Corp , . Mundelein, Ill.
83324 Rosan Inc Newport Beach, Cal.
83330 Smith, Herman H. , Inc. Brooklyn, N. Y.
83332 Tech Labs Palisades Park, N. J.
83385 Central Screw Co. . Chicago, Ill.
83501 Gavitt Wire and Cable Co. , Div. of

Amerace Corp. Brookfield, Mass.
83594 Burroughs Corp. , Electronic

Tube Div. . . . . . . . . . . . . Plainfield, N.J.
83740 Union Carbide Corp. , Consumer

Prod. Div. . New York, N.Y.
83777 Model Eng. and Mfg. , Inc. . Huntington, Ind.
83821 Loyd Scruggs Co Festus, Mo.
83942 Aeronautical Inst. & Radio Co. . Lodi, N. J.
84171 Arco Electronics Inc Great Neck. N. Y.
84396 A.J. Glesener Co., Inc. san Francisco, Cal.
84411 TRW Capacitor Div. . ... Ogallala, Neb.
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CODE LIST OF MANUFACTURERS (Continued)

Code
No. Manufacturer

Code
Address No. Manufacturer

Code
Address No. Manufacturer Address

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
90179

90365

90763
90970
91146

91260
91345
nU8
91506
91637
91662
91673
91737
91827
91886

Sarkes Tarzian, Inc Bloomington , Ind.
Boonton Molding Company Boonton, N.J.
A. B. Boyd Co. . San Francisco, Cal.
R. M. Bracamonte «. Co San Francisco, Cal.
Koiled Kords, Inc Hamden, Conn.
Seamless Rubber Co Chicago, m.
Fafnir Bearing Co. . Los Angeles, Calif.
Clifton Precision Products Co. , Inc.

· . . . . . . . . . . . . . . . . . . Clifton Heijthts, Pa.
Precision Rubber Products Corp. Dayton, Ohio
Radio Corp. of America, Electronic Compo

«. Devices Division Harrison, N.J.
Seastrom Mfg. Co. . Glendale, Cal.
Marco Industries Anaheim, Cal.
Philco Corporation (Lansdale Division)

· . . . . . . . . . . . . . . . . . . . . . . Lansdale, Pa.
Western Fibrous Glass Products Co.

• •.•...•.......•.•• San Francisco, Cal.
Van Waters «. Rogers Inc•.. San Francisco, Cal.
Tower Mfg. Corp. . Providence, R. I.
Cutler-Hammer, Inc. . Lincoln, Ill.
Gould-National Batteries, Inc•.. St. Paul, Minn.
General Mills, Inc Buffalo, N. Y.
Graybar Electric Co Oakland, Cal.
G. E. Distributing Corp Schenectady, N. Y.
Security Co. . Detroit. Mich.
United Transformer Co Chicago, Dl.
United Shoe Machinery Corp Beverly. Mass.
U. S. Rubber Co. , Consumer Ind. &.

Plastics Prod. Div Paasaic, N.J.
Belleville Speclality Tool Mfg. , Inc.

· Belleville, m.
United Carr Fastener Corp. . Chicago, m.
Bearing Engineering Co.... San Francisco, Cal.
ITT Cannon Elect. Inc. , Salem Div.

· Iklem, Mass.
Connor ~ring Mfg. Co San Francisco, Cal.
Miller Dlal «. Nameplate Co. EI Monte, Cal.
Radio Materials Co. . Chicago, Ill.
Augat Inc. . Attleboro, Mass.
Dale Electronics, Inc Columbus, Nebr.
Elco Corp. . Willow Grove, Pa.
Epiphone Inc. New York, N. Y.
Gremar Mfg. Co., Inc•.....Wakefield, Mass.
K F Development Co. Redwood City, Cal.
Malco Mfg. , Inc Chicago, Ill.

91929

919et
92180
92367
92607

92702
92966
93332

93369
93410

93632
93929
94137
94144

94148

94154

94197

94222
94330
94375
94682

94696
95023

95146
95236
95238
95263
95265
95275
95348
95354
95566
95712
95984
95987
96067

Honeywell Inc., Micro Switch Division
· Freeport, Ill.

Nahm-Bros. Spring Co. Oakland, Cal.
Tru-Connector Corp Peabody, Mass.
Elgeet Optical Co. , Inc. Rochester, N. Y.
Tensolite Insulated Wire Co. , Inc.

· Tarrytown, N. Y.
!MC Magnetics Corp Westbury, L. I. , N. Y.
Hudson Lamp Co Kearney, N.J.
Sylvania Electric Prod. Inc.,

Semiconductor Div Woburn, Mass.
Robbins «. Myers Inc Pallisades Park, N. J.
Stemco Controls, Div. of Essex
JNlre Corp Mansfield, Ohio

l'aters Mfg. Co Culver City, Cal.
G. V. Controls Livingston, N.J.
General Cable Corp. Bayonne, N.J.
Raytheon Co. , Compo Div.,

Ind. Compo Operations Quincy, Mass.
Scientific Electronics

Products, Inc Loveland, Colo.
Wagner Elect. Corp.,

Tung-Sol Div Newark, N.J.
Curtiss-Wright Corp. ,

Electronics Div. . East Patterson, N. J.
South Chester Corp. . Chester, Pa.
Wire Cloth Products, Inc Bellwood , Dl.
Automatic Metal Products Co.. Brooklyn, N. Y.
Worcester Pressed Aluminum Corp.

· Worcester, Mass.
Magnecraft Electric Co. . . . . . . . Chicago, Ill.
George A. Philbrick Researchers, Inc.

· '.' Boston, Mass.
Alco Elect. Mfg. Co Lawrence, Mass.
Allies Products Corp. Diania, Fla.
Continental Connector Corp Woodside, N. Y.
Leecraft Mfg. Co., Inc Long Island, N. Y.
National Coil Co Sheridan , Wyo.
Vitramon, Inc Bridgeport, Conn.
Gordos Corp. . Bloomfield, N.J.
Methode Mfg. Co Rolling Meadows, Ill.
Arnold Engineering Co Marengo, Ill.
Dage Electric Co., Inc. Franklin, Ind.
Siemon Mfg. Co. . Wayne, m.
Weckesser Co. . Chicago, Ill.
Microwave Assoc. ,W~st, Inc.. SUnnyvale, Cal.

96095
96256
96296
96396

96330
96341
96501
96508
96733
96881
97464
97539
97979
97983

98141
98159
98220

98278
98291
98376
98410
98731

98734

98821
98978

99109
99313
99378
99515
99707

99800
99848
99928
99934
99942

99957

Hi-Q Div. of Aerovox Corp Olean, N. Y.
Thordarson-Meissner Inc Mt. Carmel, Ill.
Solar Mfg. Co Los Angeles, Cal.
Microswitch, Div. of

Minn. -Honeywell Freeport, Ill.
Carlton Screw Co. Chicago, Ill.
Microwave Associates, Inc.. Burlington, Mass.
Excel Transformer Co Oakland, Cal.
Xcelite, Inc Orchard Park, N. Y.
San Fernando Elec. Mfg. Co. San Fernando, Cal.
Thomson Ind. Inc. . Long Island, N. Y.
Industrial Retaining Ring Co. .. Irvington, N. J.
Automatic «. Precision Mfg Englewood, N.J.
Reon Resistor Corp Yonkers, N. Y.
Litton System Inc. , Adler-Westrex

Commun. Div New Rochelle, N. Y.
R-Tronics, Inc Jamaica, N. Y.
Rubber Teck, Inc. . Gardena, Cal.
Hewlett-Packard Co. ,

Medical Elec. Div Pasadena, Cal.
Microdot, Inc So. Pasadena, Cal.
Sealectro Corp Mamaronech, N. Y.
Zero Mfg. Co. . Burbank, Cal.
Etc Inc. Cleveland, Ohio
General Mills Inc. , Electronics Div.

· . . . . . . . . . . . . . . . . . Minneapolis, Minn.
Paeco Division of Hewlett-Packard Co.

· Palo Alto, Cal.
North Hills Electronics, Inc. . Glen Cove, N. Y.
International Electronic Research Corp.

· Burbank, Cal.
Columbia Technical Corp. New York, N. Y.
Varian Associates Palo Alto, Cal.
Atlee Corp Winchester, Mass.
Marshall Ind. , Capacitor Dlv. . Monrovia, Cal.
Control Switch Division, Controls Co.

of America EI Segundo, Cal.
Delevan Electronics Corp. East Aurora, N. Y.
Wilco Corporation Indianapolis, Ind.
Branson Corp. Whippany, N. J.
Rembrandt, Inc Boston, Mass.
Hoffman Electronics Corp.,

Semiconductor Division ..... EI Monte, Cal.
Technology-Instrument Corp.

of California Newbury Park, Cal.

Tbe following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code lor Manufacturers Handbook.

OOOOF Malco Tool and Die Los Angeles, Calif.
OOOOZ Willow Leather Products Corp Newark, N.J.
OooAB ETA England
OOOBB Precision Instrument Compo Co. Van Nuys, Cal.

OOOCS Hewlett-Packard Co., Colorado
Springs Div.... Colorado Springs, Colorado

OOOMM Rubber Eng. & Development Hayward , Cal.
OOONN A "N" D Mfg.. Co San Jose, Cal.

OOOQQ Cooltron................. Oakland, Cal.
OOOWW California Eastern Lab Burlington, Cal.
OOOYY S. K. Smith Co. . Los Angeles, Cal.

SU PPLEM.E NTA~ CODE LIST OF MAN UFACTU RERS
Code
No. Manufacturer Addre..

12040 National Semiconductor Corp. Danbury. Connecticut 06810
23880 Stanford Applied Engineering Santa Clara. California 95050
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WORLD WIDE
SALES & SERVICE OFFICES

UNITED STATES
ALABAMA
8290 Whitesburg Dr S E
POBox 4207
Huntsville 35802
Tel (205) 881-4591
TWX 810-726-2204
'Birmingham
MedIcal Service only
Tel 12051_879-2081

ARIZONA
2336 E Magnol" SI
Phoenix 85034
Tel 1602) 244-1361
TWX 910-951-1331
2424 EaSl Aragon Rd
Tucson 85706
Tel 16021889-4661

CALIFORNIA
1430 Easl Orangelhorpe Ave
Fullerton 92631
Tel 17141870-1000
TWX 910-592-1288
3939 Lankersh,m Boulevara
North Hollywood 91604
Tel 1213) 877-1282
TWX 910-499-2170
6305 Anzona Place
Los Angeles 90045
Tel 12131649-2511
TWX 910-328-6147
°Los Angeles
Tel (213) 776-7500

3003 Scott Boulevard
Santa Clara 95050
Tel 14081249-7000
TWX 910-338-0518
.Ridgecrest
Tel 17141446-6165

2220 Watt Ave
Sacramento 95825
Tel 19161482-1463
TWX 910-367-2092
9606 Aero Dnve
POBox 23333
San Diego 92123
Tel 17141279-3200
nvx 910-335-2000

CANADA
ALBERTA
Hewlell-Pack.,d (CanadaI lid
11748 Klngswa~' Ave
Edmonton TSG OX5
Tel (403) 452-3670

WX 610-831-2431
Hewlett-Packard ICanada) liO
915-42 Avenue S E SUile 102
Calgary T2G III
Tel 14031287-1672

COLORADO
5600 Saul UISler Parkway
Englewood 80110
eI1303)771-3455

TWX 910-935-0705

CONNECTICUT
12 lunar Drive
New Haven 06525
Tel 12031389-6551
TWX 710-465-2029

FLORIDA
POBox 24210
2806 W Oakland Park Blvd
Ft. Lauderdale 33307
Tel 13051731-2020
TWX 510-955-4099
'Jacksonville
Medical ServIce only
Tel 19041725-6333
PO 60x 13910
6177 Lake Ellenor Dr
Orlando 32809
Tel 1305) 859-2900
TWX 810-850-0113
2 EaSl Wnghl SI
SUlIe 1
Pensacola 32501
Tel 19041434-3081

GEORGIA
POBox 28234
450 Interstate North
Atlanta 30328
Tel 14041434-4000
TWX 810-766-4890

HAWAII
2875 So Kmg Slreel
Hon~ulu 968 4
Tel 18081955-4455

ILLINOIS
(Calculators Only)
100 S W(Jc.'er Drive
SUite 1100
Chicago 60606
Tel 1312) 346-9701

5500 Howard Slreel
Skokie 60076
Tel 13121677-0400
TWX 910223-3613
-St_ Joseph
Tel 12171469-2133

BRITISH COLUMBIA
Hewletl-Packald ,Canaoa) lid
837 E Cordova Streel
Vancouver V6A 3R2
Tel ,6041254-0531
TWX 610-922-5059

INDIANA
3839 Meadows Dnve
Indianapolis 46205
Tel 1317)546-4891
TWX 810-341-3263

IOWA
1902 Broadway
Iowa Cny 52240
Tel (319) 338-9466
Nlghl 1319\ 338-9467

-KANSAS

~r~II61267-3655
LOUISIANA
POBox 840
3239 Wllhams Boulevard
Kenner 70062
Tel 15041721-6201
TWX 810-955-5524

MARYLAND
6707 Whitestone Roao
Baltimore 21207
Tel 1301) 44-5400
TWX 710-862-9157
4 Cho e Cherry Road
Rockville 20850
Tel 13011 948-6370
TWX 710-828-9685

710-828-0487

POBox 1648
2 Choke Cherry Road
Rockville 20850
Tel (301) 948-6370
TWX 710-828-9684

MASSACHUSEITS
32 Hanwell Ave
LeXington 02173
Tel 16171861-8960
TWX 710-326-6904 _

MICHIGAN
23855 Research Dnve
Farmington 48024
Tel (313) 476-6400
TWX 810-242-2900

MANITOBA
HewlettPackard ICanadal lid
513 Cenlury SI
St ja~es

Winnipeg R3H OL8
Tel 12041786-7581
TWX 610-671-3531

MINNESOTA
2400 Pnor Ave
Roseville 55113
Te'-16121636-0700
TWX 910-563-3734

MISSISSIPPI
'Jackson
Medical ServIce oniy
Tel 1601l9B2-9363

MISSOURI
11131 Colorado Ave
Kansas Cny 64137
Tel IBI61763-8000
TWX 910-771-2087
148 Weldon Parkway
Maryland Heights 63043
Tel (314)567-1455
TWX 910-764-0830

NEBRASKA
IMedlcalOnly)
11902 Elm Stree
SUite 4C
Omaha 68144
Tei 14021333-601;

-NEVADA
Las Vegas
Tel (702)382-5777

NEW JERSEY
W 120 Century Rd
Paramus 07652

i~P?116-~~:~g~
NEW MEXICO
POBOx 8366
StatIOn C
6501 Lomas Boule\ara "; E
Albuquerque 87108
Tel 1505\265-3713 -
TWX 910-989-1665

156 Wyatt Orrve
Las Cruces 8BOOI

i~xI58n_~~~:~~~~

NOVA SCOTIA
Hewlen-Packard (Canadailld
800 Wmdm,lI Road
Dartmouth B3C III
Tel 19021469-7820

NEW YORK
6 AutomatIOn Lane
Computer Park
Albany 12205
Tel 15181458-1550
TWX 710-441-8270
New York City
Manhallan Bronx
Contact Paramus J Office
Tel 1201\ 265-5000
Brool(lyn. Queens ~Ichmond

Conlacl Woodbury NY OUlCe
Tel 15161921-0300
201 South Avenue
Poughkeepsie 12601
[eI19141454-330
TWX 510-248-0012
39 Saginaw Drive
Rochester 14623
Tel 17161473-9500
TWX 510-253-59Bl
5858 EaSl Molloy Road
Syracuse 13211
TeI1315)J55-2486
TWX 710-541-04B2
i Crossways Park West
Woodbury 11797
Tel i516) 921-0300
TWX 510-221-2168

NORTH CAROLINA
P,} Box 5188
1923 North Marn Streel
High Point 27262
Tel 1919\885-8101
TWX 510-926-1516

OHIO
16500 Sprague Roao
Cleveland 4.n30
Tel (216) 243-7300

~(ll~1 i1~:Jf~431
330 Progress Rd
Dayton 45449
Tel 15131859-8202
TWX 810-459-1925
1041 Kmgsmlll Parkway
Columbus 43229
Tel 16141436-1041

ONTARIO
Hewlett-Packard ICanadallld
1785 Woodward Dr
Ottawa K2C OP9

i~~xI6m_m:~~~
Hewlen-Packard ICanadai lid
6877 Goreway Dnve
Mississauga L4V L9
Tel (4161678-9430
TWX 610-492-4246

OKLAHOMA
POBox 32008
Oklahoma City 73132
Tel (405)721-0200
TWX 910-830-6862

OREGON
17890 SW Boones ferry Road
Tualatin 97062
Tel 15031620-3350
TWX 910-467-8714

PENNSYLVANIA
111 leta Drive
Pinsburgh 15238
Tel (4121782-0400
N,ghl 782-0401
IWX 710-795-3124

1021 8'h Avenue
Kmg of Prussia IndustTlal Park
King of Prussia 19406

i~pm~~~:~gn
SOUTH CAROLINA
6941-0 T,enholm Road
Columbia 29260
Tel IB031782-6493

TENNESSEE
'Memphis
Medical ServIce only
Tel (901) 274-7472

'Nashville
Medical Senllce only
Tel 16151244-5448

TEXAS
POBox 1270
20 E Arapa a Rd
Richardson 75080
Tel 12141231-610
TWX 910-867-4723
POBox 27409
6300 WeSlpark Dnve
Sulle 100
Houston 77027
Tel 1(13) 781-6000
TWX 910-881-2645

QUEBEC
Hewlen-Packard ICanadallld
275 Hyrnus Blvd
Pointe Claire H9R 1G7
Tel 15141697-4232
TWX 610-422-3022
!LX 05-821521 HPCL

205 B,lIy M,lchell Roao
San Antonio 78226
Tel 15121434-8241
TWX 910-871-1170

UTAH
2890 Soulh Ma,n Streel
Salt Lake City 84115
Tel 18011487-0715
TWX 90-925-5681

VIRGINIA
-Norfolk
Medical Service oniy
Tel 1804) 497-1026
PO Bo,9854
294 Hungary Spnngs Road
Richmond 23228
Tel (804)285-3431
TWX 710-956-0157

WASHINGTON
Bellelleld Offlce Pk
1203-114lh SE
Bellevue 98004
Tel (206) 454-3971
TWX 910-443-2446

-WEST VIRGINIA
Charleston
Tel 1304) 345-1640

WISCONSIN
9431 W Bel 011 Road
Su,le 117
Milwaukee 53227
lei 14141541-0550

FOR U_S_ AREAS NOT LISTED:
Contacl the regIOnal office
nealest you Atlanta Georgia
NOrlh Hollywood. CalifornIa
Rockv,lIe (4 ChOke Chelry Rd)
Maryland Skokie illInOIS
TheIr complete addresses
are hsted above

'Service Only

HeWlett-Packard ICanada) lid
2376 Galv,,,, Stree'
Ste-Foy G1 4G4
Tel 14181688-8710

FOR CANADIAN AREAS NOT LISTED:
Contact HeWlett-Packard ICaoada)
ltd IOMlsslssauga

CENTRAL AND SOUTH AMERICA
ARGENTINA
HewleU-Packard Argenllna
SAC e I
Lavalle 1171-3 PISO
Buenos Aires
Tel 35-0436 35-062; 35-0341
Telet 012-1009
Cable HEWPACK ARG

BOLIVIA
Stambuk & Mark IBolov131 lIda
Av Mariscal Santa Cruz 1342
La Paz
Tel 40626 53163 52421
Telex 3560014
Cable BUKMAR

BRAZIL
Hewrett-Pacl{ard Do Brasil
IE C lIda
Rua Frel Caneca 1 152-Bela Vista
01307-S30 Paulo-SP
Tel 288-71-11 287-81-20

287-61-93
Telex 30915123
Cable HEWPACK Sao Paulo

EUROPE
AUSTRIA
Hewlett-Packard Ges m b H
Handel,ka 523
POBox 7
A-1205 Vienna
Tel (0222) 33 66 06 10 09
Cable HEWPAK V,enna
Telex 75923 hewpak a

Hewlet -Packard Do BraSIl
IE C lIda
Praca Dam FeliCiano 78-8
andar ISaia 806 81
9OOO-POrto Alegre RS
Tel 25-84-70-DDD 105121
CaOle HEWPACK Pono Alegre
Hewlell-Packard Do BraSil
IE C lIda
Rua SIQuelra CifI'OPOS 53 4
andar Copacabana
2000-Rio de Janeiro-GB
Tel 257 80-94-DDD (021)
Telex 210079 HEWPACK
Cable HEWPACK

RIO de Janeiro

CHILE
Calcagm y Melcalfe ltaa
Calle Lila 81 OI,c,o.5
CaSil1a 2118
Santiago
Tel 398613
Cable CALMET

BELGIUM
Hewlett-Pac ard BeneluA
SAN
Avenue de Col-Ven 1
(Groenkraaglaan)
B-1170 Brussels
Tel (02) 672 22 40
Cable PALOBEN Brussels
Telex 23494 paloben bru

COLOMBIA
InstrumentaCl6n
Hennk A Langebaek & Kler S A
Carrera 7 0 48-59
Apartado Aereo 6287
Bogota, 1 DE
Tel 45-78-06 45-55-46

~~I~I: ::4:I~m~
COSTA RICA
Llc Alfredo Gallegos Gurdlan
Apartaoo 10159
San Jose
Tel 21-86-13
Cable GALGUR San Jose

GUATEMALA
IPESA
Avenlda La Retorma 3-48
lana 9
Guatemala
Tel 6362764736
Telex 4192 TELTRO GU

DENMARK
Hewlell-Packard A S

g~la31b5~irkerod
;el 101\816640
Cable HEWPACK AS
Telex 16640 hp as

MEXICO
Hewle -Packard Mexlcana
S A de C V
Torres Adahd 0 2 11 PISO
Col del Valle
Mexico 12 0 F
Tel (905) 543-42-32
Telex 017-74-507
Hewlett-Packard Me)[lcana
S A de CV
Ave ConsttlUCl6n No 2184
Monterrey L
Tel 48-71-32 48-71-84

NICARAGUA
Roberto Teran G
Apartado Postal 689
Ed/hclD Teran
Managua
Tel 3451 3452
Cable ROTERAN Managua

Hewler.-Pac~ard A S
Na'.er",e; 1
0,,-8600 Silkeborg
Tpl ,06,827166
Tele> 16540hpas
C'Ole HEWPACK AS

PANAMA
flectr6mco Balboa S A
POBox 4929
Calle Samuel LewIs
Cuidad de Panama
iel 64-2700
lelex 3431103 Curunda

Canallone
Cable ELECTRON Panama

PARAGUAY
l J Melamed S R L
D,VISion Aparatos y EqlJlpoS

MedICOS
DIVISion Apara10s y EqUipos

Soentlf!cos y de
InvestlgaclOn
POBox 676
Chile. 482 Edlflclo VldOrta
Asunci6n
Tel 4-5069 4-6272
Cable RAMEL

FINLAND
He..vlen-PacKard Oy
Nahkahousunlle 5
POBox 6
Sf-00211 Helsinki 21
Tel 6923031
Cable HEWPACKOY Hels,nk,
Telex 12-15363

PERU
CampanIa Elee ro MedlCd S A
Ave EnHQue Canaual3 2
San ISidro
CaSilia 030
Lima
Tel 22-3900
Cable ELMED Lima

PUERTO RICO
San Juan ElectroOics Inc
POBox 5167 _
Ponce de Leon 154
Pda 3 PTA de Tierra
San Juan 00906
Tel (8091725-3342 722-3342
Cable SATRONICS San Juan
Telex SATRO 3450332

URUGUAY
Pablo ferrando S A
ComerClal e Industnal
Avemda Itaha 2877
CaSilia de Correa 370

FRANCE
Hewlett-Packard France
Quartler de Courtaboeuf
Balle Postale No 6
f-91401 Orsay
Tel 111 907 78 25
Cable HEWPAC~ Orsay
Telex 60048

Montevideo
Tel 40-3102
Cable RADIUM Monlev'deo

VENEZUELA
Hewlen-Packard oe Venezuela
CA
Apa~ado 50933
Edl!JCIO Segre
TerceraTransversal
los RUlces Norte
Caracas 107
Tel 35-00-11
Telex 21146 HEWPACK
Cable HEWPACK Caracas

FOR AREAS NOT LISTED_ CONTACT:
Hewlen-Packard
Inler-Ameflcas
3200 HillVIew Ave
Palo Alto Calo'o",,, 94304
Tel (415) 493-1501
TWX 910-373-1260
Cable HEWPACK Palo Alto
Telex 034-8300.034-8493

He.... leu-Pacl<aIO France
Aoence Regional
Che .1'1 des Mot.Hlles
BOlle Poslale No 12
f-69130 Ecully
lel17BI338125
836525
Telex 3t617



SALES & SERVICE OFFICES (CONT'D)

Hewle -PaCkard France
Agence Aeglonale
Zone AeronautlOue
Avenue Oeme'll ACler
f-31 ~70 Colomiers
Tel '611 -8 11 55
elex 5195;

Hew'etl-Packara France
Agence AeglOnale
Centre d aVlallon generale
f·13721 Aeroport de

Marignane
el191l891236

TWX "770f
Hewle ·Packard France
Agenee Reglonale
63 Avenue de Rochester
f·35Ooo Rennes
Tel 74912f
Tele, 749'2 f
Hewlen-Packard France
Agenee ReglOnale
74 Allee de la ROberlsali
f·67000 Strasbourg
Tel ,88135232021
Telex 89141
CaOle HEWP~CK STRBG

GERMAN FEDERAL REPUBLIC
Hewlen-Pac,;ard GmbH
Verlnebszel1trale Frankfun
Bernersrasse 17
Pos«ac 560 140
0·6000 Franklurt 56
Tel 10611l 50 04·1
CaOle HEWPACKSA franKlun
Tele,432491ra
Hewlett·Packard GmbH
Venneosburo Bobilnger.
Herrenbergerstrasse 110
0·7030 BOblingen Wurnembe,g
Tel 10703116672 87
Cable HEPAK BOOlmgen
Tel" 7265739bbn

Hewle -PaCkard GmDH
Vertr,ebsburo Ousseloorf
Vogelsange' Weg 38
o 4000 Dusseldorf
Te' ,02 • 63 eo 315
Te'" 8586533hpC 0

Hewlen-PaCkard G'TloH
VenneOsburo Hamburg
WendenSlrasse23
0·2000 Hamburg 1
Tel 10401241393
Cable HEWP~CKSA Hambu,g
Tele, 2163032hphhd
Hewlett-PaCkard GmbH
VenflebsOulo Hannover
Mellendorter $uasse 3
0·3000 Hannover-Kleefeld

e: .051115560 J6
Tel" 0923259
HeWlett-PaCkard G oH
Ve flebsburo urernberg
Hersbruckerstrasse 42
0·B5oo Nuremberg
Tel 109111571066
Tele, 623860
Hewlen·Packard GmbH
VertnebsOuro Munchen
Unterhachlnger Strasse 28
ISAR Cenler
0·8012 Onobrunn
Tel 10891601 3061 7
Tele, 524985
Cable HEWPACKSA Muncnen
(West Berlin)
Hewlett-Packard GmbH
Ve nebsburo Berhn
Kelt Strasse 2-4
0·1000 Berlin ;'0
Tel 10301249086
Tel" 1834 05hpbln d

GREECE
Kostas Karayanms
18 Ermou Stree
GP.·Athens 126
Tel 3230·303 Sa:es SVC

3230·305 Aom 0r1ef Proc
Caole R4KAR Alhens
Telex 215962 rkdf gr
Hewlett-PaCkard S A
Mediterranean & M,ddle East
OperatIOns
35 Kolo ouon. Street
Platla Kelatlanou
Gr-Klflssla-Athens
Tel 8080337 8080359

8080429 8018693
Tele, 21 65BB
CaDle HEWPAC SA Alhens

IRELAND
Hewlett-Packara lIa
King Streel Laf"le
WlOnersn Working am
GB·Berkshire RGll 5AR

el Woklngham 784774
el" 847178B48179

Hewlen·Packard Ltd
The Graftons

Siamford Ney. Road
GB-Altrincham Cheshire
Tel 10611928·9021
Tel" 668068

ITALY
Hewlett-Packard Itailana SpA
Via A erlgo espuccI2
1·20124 Milan
Tel 1216251 (10llnesl
Cable HEWPACKIT Mila"
Tel" 32046
Hewlen-Packard Ilallana SpA
Via Pietro Maroncelh 40
lang Via VIsentin)
1·35100 Padova
Tel 6640626631 8B
Telex 32046 via MIlan

Hewlett-PaCKard Ilaltana SpA
Voa Me agile 0 Oro 2
1·56100 Pisa
Te 1050 500022
Telex 32046 Via M'ian
rewten-PaCl\ard S 0 A

la G Ar .eillnl 10
1-00143 Rome·Euf
Tel 161 591254~ 5
Tel" 61514
Cable HEWPACKIT Rome
Hewlett-Packard Itallana SpA
Via San QUlnttnO_ 46
1-10121 Turin
Tel 1111538264
Telex 32046 vIa Milan

LUXEMBURG
Hewlell-PaCl..ard Benelu).
SAN
Avenue de Col·Ven 1

~~~~~o~~~Z~:~ts
Tel 10216722240
Cable PALOBEN B,ussels
Tele, 23494

NETHERLANDS
Hewlett-Packard Benelux N V
Weerdesteln 117
PO Bo,7825
Nl·Amsterdam 101
Tel 102015411522
CaOle PALOBE Amsterdam
Tele, 13216hepa,1

NORWAY
Hewlen-Packard orge A S

esvelen13
Bo,'49
N-1344 Haslum
Tel 1021538360
Tele, 16621hpnasn

PORTUGAL
TeleeuaErnpresaTecnlcade
EQulpaMentos ElectfiCOS S a r I
Rua RodrIgo da fonseCd 103
PO Bo,2531
P-Lisbon'
Tel 1191686072
Cable THECTRA L,sbon
Tele' 12598

SPAIN
Hewlett-Packard Espanola S A
Jerez No 3
E·Madrid 16
Tel 4582600
Tel" 23515hpe
Hewlett-Packar Espanola S A
M,lanesado 21·23

~~B~;~~g3~~0;OB
20440989

Tel" 52603 npbe e
Hewlett-Pac ard Espanola SA
Av Ramon y Calal 1
Edlllcto Sevilla I planta 9
E-Seville
Tel 64445458

Hew en-Packard Espano:a S A
EOllclol\ib,all'"
E-Bilbao
Teo 23830023 206

SWEDEN
Hewle ·Packard Sveflge AS
Emghetsvagen 1·3
fack
S·161 20 Bromma 20
Tel 10817300550
Cable MEASUREMENTS

SlOckholm
Tel" 10721
Hewlett-Pac~ard Svertge ,AS
Hagakersgalan 9C
S·431 41 Molndal
Tel 10311 27 68 0001
Telex Via Bromma

SWITZERLAND
Hewle -Packard tSChwe1Z) AG
Zurcherstrasse 20
PO Bo,64
CH-8952 Scnheren Zurich
Tel ,01'981821
Gat)!e PAG CH
Te'e, 53933 pa
Hewlett-Pac ard ,SchwelZI AG
9 chemin lOUls-Plctet
CH-1214 Vermer-Geneva

t~lbliOW~~At9K~~ Genev,
Tel" 27333hpsach

TURKEY
Teleko EnglOeertngBureau
Saghk SDk No 151
Ayaspasa·Beyoglu
P 0 Bo, 437 Beyoglu
TR·lstanbul
Tel 494040
Cable TELEMATIO ISlanbul

UNITED KINGDOM
Hewlett-Packard ltd
KIng Street lane

~B~~~~~s~iekl~~~a1m5AR
Tel Workmgham 784774
Tele, 847178848179
Hewlelt-Packard ltd

he Grafons
Stamlora \lew Road
GB-Altrincham CheshIre
Tel 10611 928~9021

Tele, 668068
ewlen-Pacl<.ard ltd

co Ma ra
South Service Wholesale Centre
Amber Way
Halesowen Industnal Estate
GB- Halesowen Worcs
Tel Birmingham 7860

Hewle -Packaro ltd
~th floor
Wedge House
799 london Road
GB·Thornton Heath CR4 6XL

~~t':~ I 684 0 05
Te'e, 946825
Hewlen·Packard lid
co Makro
Soulh Service Wholesale Centre
Wear Industrial Estate
Washington
GB-New Town. County Durham
Tel WashmglOn464001 "15758
Hewle -Packard ltd s registered
address for A T purposes
only
70 fmsbury Pavemem
London EC2A ISX
ReglSter<d 0 690597

USSR
Hewlett-Packard
Representative Of Ice USSR
HOlel Budapest Room 201
Petrovskle Unll 2 18
Moscow
Tel 221·79·71

YUGOSLAVIA
ISkra-Standara HewleU-Packard

opmska 58 3
61000 Ljubljana
Tel 314561 or 31~927

Tele, 31300

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett·Packard S A
7 rue au BOIS-du-lan
PO Bo,349
CH-1217 Meynn 1 Geneva

SWitzerland
Tel 1022) 4154 00
Gable HEWPACKSA Geneva
Tel" 224B6

AFRICA, ASIA, AUSTRALIA
ANGOLA
Telectra
Empresa Tecmca de

EQLJlpamentos
Eleclncos SA R l
R Barbosa Aodflgues 42-1 OT
Catxa Postal 6487"Luanda
Tel 355156
Caole !ELECTRA Luanoa

AUSTRALIA
Hewlett-Pacl'Card AuSlralla
PI) lid
31-41 Joseph SHee!
Blackburn VlcTona 3130
Tel 89·6351 89·6306
Tele, 31·024
Cable HEWPARO Melbourne
Hewlett-Packard Australia
Ply lid
31 Bodge Street
Pymble
New Soutn Wales 2073
Tel 449·6566
Telex 21561
Cable HEWPARO Sydney
Hewle -Packar(J A1lstralla
Ply lid
97 Church,1I Road
Prospect 50B2
South Australt3
Tel 448151
Cable HEWPARO Adelaide
Hew'en·Packaro AustralIa
Ply Ltd
14 Stirling HIghway
Nodtands W A 6009
"865455

Hewlen·Pacitard AUSlraha
Ply Ltd
121 Wollongong Slreet
Fyshwick ACT 2609
Tel 953733
Hewlen-Pack.ard AUSlralta

~~ f~~~r
eachers UnIOn BUilding

495·499 Boundary Slreel
Spring Hill 4000 ueensland
Tel 29·'544
ele, AA·42133

CEYLON
Umted Electncals lid
PO Bo,6Bl
60 Park SI
Colombo 2
Tel 26696
Caole HOTPOI T Colombo

CYPRUS
Kypronlcs
19 Gregoflos & Xenopoulos Rd
PO Bo,1152
CY·Nicosia
Tel.562B29
Caole KYPRO~ICS PANOEHIS

ETHIOPIA
A flcan Salespower & AgenC)'

Prlvale It Co
PO Bo,718
5859 Cunn,"gham St
Addis Ababa
Tel 12285
Cable ASACO Addlsababa

HONG KONG
Schmidt & Co IHong KonQI Ltd
PO Bo,297
Connaught Centre
391hfloor
Connaught Road Central
Hong Kong
Tel 240168 232735
Tele, HX4766
Cable SCHMIOTCO Hong Kon9

INDIA
Blue SIa, Ltd
KasfuflBUlldtngs
Ja'Tlshedjl Tata Ad
Bombay 400020
Tel 295021
Tel" 3751
Cable BLUEFROST
Blue Slar Ltd
Sahas·
4142 Vir Savarl(ar Marg
Prabhadevi
Bombay 400 025
Tel 457B87
Tel" 4093
Cable fROSTBLUE
BlueSlarLtd
Bana Box House
Prabhadevi
Bombay 400 025
Tel 457301
Tel" 3751
CaDle BLUESTAR
Blue Star LID
1440 Clvlllmes
Kampur 208 001
Tel 6 B8 82
Cable BLUESTAR
Blue Star LId
7 Hare Street
PO Bo,506
Calcutta 700 001
Tel 23·0131
Tel" 655
Cable BLUESTAR

Blue Star lid
Blue Star House
34 R,ng Road
LalPai Nagar
New Delhi 110024
Tel 623276
Tele, 2463
Cable BLUESTAR
Blue Sao LId
Blue Star House
11 llA Magarath Road
Bangalore 560 025
Tel 55668
Tele, 430
Cable BLUESTAR
Blue Slar LId
Meeakshl MandHan
'" 167B Mahatma Gandhi Rd
Cochin 682 016 Kerala
Blue Slar L1a
'·1·117
Sarollm oevi Road
Secunderabad 500 003
Tel 76391 77393
Cable BLUEfROST
Telex 459

Blue SIa, Ltd
2324 Second Lme Beach
Madras 600 001
Tel 23954
Tele, 379
Cable BLUESTAR
Blue Slar lid
Nathraj ManSions
2nd Floor Blstuour
Jamshedpur 831 001
Tel 3B 04
Cable BlUESTAR
Tele, 240

INDONESIA
BERCA IndoneSia P T
PO Bo,496
lSi floo, JL C,km' Raya 61
Jakarta
Tel 56038 40369 49886
Tele, 2895 Jakana

IRAN
Multi Corp InternallOnallia
Avenue Soraya 130
PO Bo,1212
IR-Teheran
Tel 831035·39
Cable MULTlCORP Teman
Tele, 2893 mC! tn

ISRAEL
ElectroniCs & Engmeeflng

Dlv 01 Motorola Israel lid
17 Ammadav Street
Tel-Aviv
Tel 3694113 IInesl
Cable BASTEL Tel·Av,v
Tele, 33569

JAPAN
Yokogawa·Hewlett-Packard Ltd
Ohashi BUild109
1·59·1YoyoQ'
Shlbuya·ku Tokyo
Tel 03·370·228192
Tele, 232·202~YHP

Cable YHPMARKET TDK 23·724
YOkogawa-Hewlen·Pack.ard ltO
Nisei Ibaragl Bldg
2·2·8 Kasuga
Ibaragl-S I

Osaka
Tel 10726123·1641
Tele, 5332·385 YHP OSAKA
Yokogawa-Hewlett-Packard Ltd
Nakama Bulldll1g
No 24 Kamlsasazlma-cho

akamura-ku Nagoya City
Tel (0521571·5171
Vokogawa- ewlen·Packard ltd
Nltto Bldg
2·4·2 S Inonara-I(I a

oholo;u-ku
Yokohama 222
Tel 045·432·1504
Tele, 382·3204 YHP YOK
Yokogawa-Hewlen-Packara ltd
Chuo BldQ
RIO 6033
2·Chome
IlUMI·CHO
Mlto 310
Tel 0292·25·;</0

KENYA
Tec nlca! Englneenng Services
PO Bo,18311
Nairobi Kenya
Tel 57726
CaDle PROTON

KOREA
Amencan Trading Company

Korea
I PO Bo,1103
Oae Kyung Bldg Sin floo,
107 Selong·Ro
ChonQro·Ku Seoul
Tel 14 hnesl 73·8924·7
Cable AM [RACO Seoul

KUWAIT
AI·Khaldlya Trad,ng &

Contracllng Co
Al Soor Street
Mlchaan Bldg No 4
Kuwait
Tel 429910
Cable VI5COU~T

2

LEBANON
Constanlln E Macndls
Clemenceau Street 34
PO Bo,7213
Rl-Beirut
Tel 220846
Tele, 21114Leb
Cable ELECTRONUCLEAR Berrul

MALAYSIA
MECOMB Malays" Ltd
2 Lorong 13 6A
SeC1lon 13
Petahng Jaya Selangor
Cable MECOMB Kuala Lemour

MOZAMBIQUE
A N Goncalves. lta
162 1 Apt 14 Av 0 LUIS
Cil!" Postal 107
Lourenco Marques
Tel 27091 2711~

Telex 6203 ~egon Mo
Cable NEGO

NEW ZEALAND
Hewlett·Packard IN Z, LId
94-96 Dixon Street
PO Bo,9443
Courtenay Place
Wellington
Tel 59·559
Tel" 3898
Cable HEWP~CK WeliooglOn
Hewlen·Packard IN Z I LId
Pakuranga Profess,onal Centre
267 Pakuran a Hlgn ......ay
Bo,51092
Pakuranga
Tel 56 ·651
Cable HEWPACK Aucklana

NIGERIA
The Eteclromcs

InSlrumentallOfns lid
N6B 770 Oyo Road
Oluseun House
PM B 5402
Ibadan
Tel 22325
Cable THETEIL Ibadan
The Electromcs lnstrumenta-

lions Ltd ITEIL
161h floor Cocoa House
PM B 5402
Ibadan
Tel 22325
Caole THETEIL Ibadan

PAKISTAN
Mushko & Company Ltd
Oosman Chambers
Abdullah Haroon Road
Karachi 3
Tel 511027 512927
Cable COOPERATOR Karach'

MuShkO & Company LId
38B Satelhte Town
Rawalpindi
Tel 41924
Cable fEMUS RawalOlnOI

PHILIPPINES
Electromex Inc
6lh floo, Amalgamaled

Oevelopment Corp Bldg
Ayala Avenue Makall Rlzal
C CPO Bo' 102B
Makati Alzal
TeI86·1B·B787·76·77
Caole ELEMEX Man,la

SINGAPORE
MechaOlcal & Combustion

Englneeflng Company Pte
Ltd

1012 JalanKllanQ
Red HIli Industrial ESlale
Singapore 3
Tel 64715117looesl
Cable MECOMB S,"gapore
Hewlell-Packard S.ngapore

IPlelLld
Blk 2 61h fLOOR Jalan

Buklt Merah
Redhlllindustrlal Eslale
Ale"ndra P 0 Bo' B7
Singapore 3
Tel 633022
Tele, HPSG RS 21486
Cable HEWPACK S,nQapore

SOUTH AFRICA
Hewlett-Packard SOUlh Afflca

(Ply I Lt
Hewlett-Packard House
Daphne Street Wendywood
Sandton Transvaal 2001
Tel 802· 040
Tele, 5A43·4782JH
Cable HEWPACK
Hewlett-Packard South Aftlca

(Ply I Ltd
Breecastle House
Bree Sireet
Cape Town
Tel 2·694 23
CaOle HEWPAC Cape Town
Tel" 0006 CT
Hewlett-Packard South Alflca

(Ply I Ltd
641 Ridge Road Durban
PO Bo,99
Overport Natal
Tel 88·6102
Tele, 567954
Cable HEWPACK

TAIWAN
Hewlen-Packard Taiwan
39 Chung Sh"o WeSi Road
Sec 1 Overseas Insurance
Corp Bldg 7t floor
Taipei
Tel 38916012 375121
E'I 240·249
Tele, TP824 HEWPACK
Cable HEWPACK la,pe
Hewlett-Packard Taiwan
38 Po-AI Lane San Min Chu
Kaohsiung
Tel 297319

THAILAND
UNIMESA Co Ltd
Elsom Research BUilding
Banglak Sukumvtt Ave
Bangkok
Tel 932387 930338
Cable U IMESA Bangkok

UGANDA
Uganoa Tele·Electnc Co Ltd
PO Bo,4449
Kampala
Tel 57279
Cable COMCO Kampala

VIETNAM
Pemnsular Trading Inc
PO Bo, H·3
216 Hlen·Vuong
Saigon
Tel 20·B05.93398
Cable PENTRA SAIGO 242

ZAMBIA
RJ T,lburyIZamOoa) lid
PO Bo,2792
Lusaka
Zamtlla Central Africa
Tel 73793
Cable ARJAYTEE. Lusaka

MEDITERRANEAN AND
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1-1. DESCRIPTION.

SECTION I

GENERAL INFORMATION

1-5. SPECIFICATIONS.

Section I

)

1-2. The -hp- Model 34720A Battery Module for the Model
3470 Measurement System connects between a display
module and a signal-conditioning module to make the
system completely portable. This battery module uses
rechargeable nickel-cadmium batteries which, when charged
and used according to ·the instructions in Paragraph 3-11,
provide up to 6 hours of operation.

1-3. WARRANTY.

1-4. The Model 34720A Battery Module is covered by a
one-year warranty on all parts except the batteries. The
batteries are warranted for six months against failure due to
manufacturing defect.

11456A
READOUT TEST CARD

.----•...

1-6. Specifications for the 3470 Measurement System are
unchanged from those stated in the Operating and Service
Manuals for the separate instruments when operating in a
temperature range of 00 C to + 500 C.

1-7. ACCESSORIES AVAILABLE (See Figure 1-1).

a. 11456A-Readout Test Card-facilitates testing and
troubleshooting the Display Module with the 34720A
connected.

b. 180l9A-Carrying Case-accommodates a Display
Module, a "signal conditioning" module, and the 34720A
Battery Module plus the power cord and input cables. A

18019A
CARRYING CASE

)

11148A
PLUG-ON EXTENDER CABLE

Figure 1-1. Accessories Available.

1-1
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shoulder strap consisting of a web strap, -hp- Part o.
1440-0075, and a shoulder pad, -hp-Part 0.1440-0097, is
available.

c. 11148A-Plug-on Extender Cable-allows the instru­
ment to be operated with the bottom module separated
from the battery module.

Model 34nOA

information in Section VIII which adapts this manual to
your instrument. All correspondence with Hewlett-Packard
Company should include the complete serial number.

(A . America, U . United Kingdom.

J . Japan, G . Germanv)

1-8. INSTRUMENT AND MANUAL IDENTIFICATION.

1-9. A three-section serial number is used to identify your
Model 34720A. Figure 1-2 illustrates the meaning of the
three parts of the number.

xxxx
'-v--o

o ~~~~i~ii~taP::i~
of instruments.

A

Leiter identifies the
country where the
instrument was man·
ufactured.

xxxxx
-...-.-

~:t1:i~:;u~~~~ 0
ticular instru·
ment in a series

1-10. This manual is kept up to date with revised pages. If
the serial number of your instrument is lower than the one
on the title page of this manual, refer to the backdating

1-2

Figure 1-2. Instrument Serial Number (on rear panel).
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SECTION II

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions for
the installation and shipping of the Model 34720A.
Included are initial inspection procedures, battery informa­
tion, environmental information, and repackaging for ship­
ment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechani­
cally and electrically before shipment. It should be free of
mars or scratches and in perfect electrical order upon
receipt. To confirm this, the instrument should be in­
spected for physical damage incurred in transit. If the
instrument was damaged in transit file a claim with the
carrier. If there is damage or deficiency not due to shipping,
see the warran ty on the reverse side of the ti tie page of this
manual.

2-5. BATTERIES.

2-6. Three sets of nickel-cadmium batteries are used in the
34720A Battery Module. They supply nominal voltages of

+ S V, + 12 V, and - 12 V. A fully charged pack will operate
the instrument for up to 6 hours.

2-7. ENVIRONMENTAL REQUIREMENTS.

2-8. The following temperature limits should be observed:

Operating (discharge): O°C to + SO°C
Charge: + SoC to + 40°C
Storage: - 40G C to + 7SoC

2·9. INSTALLATION OF THE MODEL 34720A.

2-10. Referring to Figure 2-1, install the Model 34720A
between the display module and the bottom module using
the following procedure:

a. Separate the display module from the bottom mod­
ule if they are connected together. This is done by pulling
the two side locks on the back of the display module to the
rear and lifting the display module from the bottom
module.

Figure 2-1. Installation of the Model 34720A.

2-1
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b. Position the display module over the Model 34720A
so that the plastic keys on the sides of the two modules
interlock.

c. Push the side locks toward the display module. This
fastens the two modules together.

d. Pull the side locks on the Model 34720A rearward
and connect the bottom module to the 34720A. This can
be accomplished in a manner similar to that previously
described.

2-11. REPACKING FOR SHIPMENT.

2-12. If the instrumen t is to be shipped to Hewlett-Packard
for service or repair, attach a tag to the instrument
describing the work to be accomplished and identifying the
owner of the instrumen t. Iden tify the instrument by serial,

2-2

Model 34720A

number, model number, and name in any correspondence.
If you have any questions, contact your local Hewlett­
Packard Sales and Service Office.

2-13. If the original shipping container is to be used, place
the instrument in the container with appropriate packing
material and seal the container well with strong tape or
metal bands.

2-14. If an -hp- container is not to be used, use a heavy
carton or wooden box with an inner container. Wrap the
instrument with heavy paper or plastic and place cardboard
strips across the face for protection before placing the
instrument in the inner container. Use packing material
around all sides of the inner container and seal the outer
container well with strong tape or metal bands. Mark the
container with "DELICATE I STRUME T" or
"FRAGILE."
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SECTION III

OPERATING INSTRUCTIONS

Section HI

)

)

3-1. INTRODUCTION.

3-2. This section contains operating instructions for the
Model 34720A. A display module (Model 34740A or Model
34750A) and a signal-conditioning module such as the
Model 34702A are normally connected to the Model
34720A. Also included in this section is identification of
controls, indicators, and connectors. The measurement
procedure for the 3470 System using a battery module is
identical to the procedure without a battery pack.

3-3. PANEL FEATURES.

34. Panel features of the instrument are described in
Figure 3-1.

3-5. OPERATION.

3-6. line Mode.

3-7. When the MODE switch is in LINE position (see
Figure 3-1), the batteries are not used to power the
instrument. However, a trickle charge is applied to the
batteries whenever the line cord is connected, whether the
power switch on the display module is 0 or OFF. This
trickle charge is not sufficien t to charge the batteries when
the instrument is on.

3-8. Battery.

NOTE

The nickel-cadmium batteries used in the
34720A are warranted for six months against
failure due to manufacturing defect.

WARNING'

Connect the solder lug terminal on the rear of
the battery module to earth ground when
operating in the battery mode. Otherwise a high
voltage breakdown between the input circuit
and instrument chassis could be dangerous to
the operator.

3-9. Set the MODE switch to the BATIERY position,
turn the instrument 0 , and press the BATTERY TEST

pushbutton to check the condition of the batteries. Always
test the batteries under normal operating load; Le., with the
display and signal-conditioning modules connected, the
instrument on, and operating in BATTERY mode. If the
BATTERY TEST indicator needle is in the red area, the
batteries should be recharged. Refer to Paragraph 3-11 for
information regarding charging the batteries. When the
batteries are fully charged at normal temperature (25° C),
they are capable of supplying up to 6 hours of operation.

Do not discharge the batteries to the point
where the battery test indication is to the left
of the red area. To do so may cause permanent
damage to the batteries.

3-10. The instrument may be operated in the battery mode
where the temperature within the battery module is
between 0° C and 50° C (320 F to 1220 F). The operating
temperature within the battery module is normally 5° C
(9° F) higher than ambient temperature.

3-11. Charge Mode (fast charge).

NOTE

A trickle charge is maintained on the batteries
whenever the line cord is connected to the
display module. While this small charging cur­
rent will help to prevent the batteries from
completely discharging, it should not be relied
upon to fully charge the batteries.

The nickel-cadmium batteries are hermetically
sealed and can be damaged if charged at a fast
rate at temperatures above 1040 F (40° C). Do
not charge at the fast rate for more than 15
hours.

3-1
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BATTERY MODULE OPERATION

MODE

TRICKLE CHARGE RESULTS WHEN
AC LINE IS CONNECTEO TO THE
OISPLAY SECTION.

FULL RECHARGE TIME IS 14 HOURS.

NOTE
IF LOSS OF CAPACITY IS SUSPECTED 0 DISCHARGIi
WELL INTO THE METER REO ZONE AND RECHARGE .:

LINE }

BATTERY

CHARGE

-4O"c TO t~O't

-2O"C TO t4O"C

34720A- B - 303~

1. Mode Switch. Selects Line or Battery operation, or charge.

2. Battery Test Indicator. Batteries must be recharged when indication is in red area.

3. Battery Test Pushbutton.

4. Safety Ground Terminal (See Paragraph 3-61.

Figure 3-1. Front and Rear Panels.

3-2
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3-12. When the BATTERY TEST indicator needle is in the
red area, recharge the batteries using CHARGE MODE.
Recharge time for completely discharged batteries is ap­
proximately 14 hours. Proceed as follows:

Connect the line cord to primary power and set
the MODE switch to CHARGE. The display
module power switch may be either ON or
OFF, since the instrument will not operate
while in CHARGE mode. Although the bat­
teries will probably not be damaged by allowing
them to fast charge more than 14 hours,
repeated overcharging may shorten battery life.

3·14. BATTERY STORAGE.

3-15. When shipped from the factory the nickel-cadmium
batteries are in the discharged state (~ 1 V/battery for the
3/5 D size cells and ~ 2.0 V/battery for the batteries ih the
5 V supply). When possible the batteries should be stored in
this state. If the batteries are stored in the charged state
they should be recharged for a period of 14 to 15 hours
every 3 months. If this is not done significant loss of
battery capacity will occur. To minimize self-discharge
during storage the batteries should be stored at a tempera­
ture of 20° C or lower. Although a nickel-cadmium battery
will eventually lose all of its charge through self discharge it
can be returned to service with a normal recharge.

150 ,.-------.------r-----r-------,

Permanent battery damage may result if the
batteries are stored at high temperatures for a
prolonged period.

3-17. The cycle-life of the batteries is based, by the
manufacturer, on an end poin t of 80% of the rated 225
milliampere-hour capacity. This is with a ten hour charge
and discharge current of 22.5 milliamperes with discharge
carried to the normal ten-hour end voltage (1.10 vol ts/
battery) of every cycle. Under these conditions a cycle-life
in excess of 100 cycles can be expected.

3-16. CYClE·L1FE OF NICKEl·CADMIUM BATTERIES.

2010 15
CHARGE TIME ( HOURS)34720A- R - 3033

Figure 3-2. Battery Charge Acceptance ys. Temperature.
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3-13. The battery pack may be charged at temperatures
between 5° C and 40° C (41 ° F to 104G F), but will accept a
greater charge if the temperature is between 5° C and 25° C.
Figure 3-2 shows the decrease in charge acceptance at
temperatures up to 40° C. Charging at temperatures outside
the specified range may cause the batteries to vent, with a
resulting decrease in capacity.

)
3-3
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4-1. BATTERY SUPPLIES.

Section IV

SECTION IV

THEORY OF OPERATION

4-4. BATTERY TEST CIRCUIT (See Figure 4-2).

4-2. Three voltages are supplied by the battery module;
Le., + 12 V, - 12 V, and + 5 V. Figure 4-1 represents a
typical battery supply. Power for the various plug-on
modules is provided by the display module power supplies
when the MODE switch is in LI E position. In the
BATTERY position, power is supplied by the battery
module. When the MODE switch is in either LI E or
BATTERY position, charging current is applied to the
battery through the diode and RLO in series with RHI. This
provides a trickle charge.

MODE
POWER SUPPLY

]FROM DISPLAY
MODULE LINE

POWER TO CIRCUITS •

BATTERY
FUSE

~II
BATTERY RHI CHARGE

) ~
RLO

CHARGING VOLTAGE
FROM DISPLAY "'"I

MODULE

Figure 4-1. Typical Battery Supply.

When the switch is set to the CHARGE position, only the
diode and RLO are in the charge path. This increases the
charging curren t by a factor of 10. The diode preven ts the
battery from discharging back through the charge circuit
when the line cord is disconnected.

4-3. The nickel-cadmium batteries used in the Model
34720A are able to supply relatively high discharge
currents. Because of this, a fuse is inserted in each battery
supply line to prevent damage to wiring or circuits due to
an accidental short circuit or component failures.

4-5. The BATTERY TEST switch connects the meter
circuit to the + 5 V battery to monitor its state of charge.
The + 5 V battery is monitored because its rate of discharge
is normally greater than for the other supplies. Current
through the meter is limited by a resistor and a zener diode.
A 50 n potentiometer is connected in shunt with the
meter. This potentiometer is adjusted to give a full scale
meter reading when the batteries are fully charged and
operating under normal load conditions.

BATTERY TEST
PUSHBUTTON

FROM +SV -L 19.1n ~~
BATTERY ~ <>-----"oM.....---I\D'-+L4-+..... :

son
34nIA·I· 3032

Figure 4-2. Battery Test Circuit.

4-6. NICKEL-CADMIUM BATTERIES.

4-7. The 34720A Battery Module uses resealable vented
nickel-cadmium batteries. These cells are normally in a
sealed condition, but will ven t under excessive in ternal
pressure, then reseal as the pressure is relieved. Charging at
temperatures outside the specified range (+ 5° C to + 40° C)
may cause the batteries to vent, and repeated venting will
result in a decrease in battery capacity because of loss of
electrolyte.

4-8. The nickel-cadmium batteries in the separate supply
packs are connected in series. Since the batteries do not all
have exactly the same charge capacity, some will reach the
complete discharge state before others. If discharge is
continued beyond this point (below the meter red zone),
the batteries with lower capacity may reverse polarity
causing venting and resulting loss of capacity.

4-1
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5-1. INTRODUCTION.

SECTION V

MAINTENANCE

NOTE

Section V

)

5-2. This section contains information necessary for proper
maintenance of the Model 34720A. The 34720A requires
no performance tests.

NOTE

The nickel-cadmium batteries in this instrument
are warranted for six months against failure due
to manufacturing defect.

5-3. RECOMMENDED TEST EOUIPMENT.

5-4. A dc voltmeter with at least 10 Mn input resistance
and an ohmmeter are needed to maintain the 34720A
Battery Module. An -hp- Model 427A Multi-Function Meter
is recommended. Also an -hp- 11148A Plug-on Extender
Cable is required to perform the procedures outlined in this
section.

WARNING I
The following precautions should be observed
when working with nickel-cadmium batteries.

a. Be very careful with uninsulated tools when working
with charged batteries. Severe arcing may result from an
accidental short circuit because nickel-cadmium batteries
are capable of high discharge curren t.

b. Do not wear rings without wearing gloves when
handling charged cells. Metal watch bands, identification
bracelets, and other such jewelry are also dangerous. Severe
burns can be realized from shorting a charged cell.

c. Do not attempt to solder directly to a sealed cell.
Too much heat can damage the seal. Solder only to the
metal tab.

d. Do not place uninsulated batteries on a metal bench
or metal surface. This may place a direct short across the
cells.

e. Do not dispose of batteries in a fire.

f. In case you get electrolyte on your hands, wash
quickly and neutralize with a mild acid such as vinegar.

Individual batteries cannot be replaced in this
instrument because the individual battery ca­
pacities are matched in each pack. For informa­
tion regarding charging and care of the nickel­
cadmium batteries refer to Section III of this
manual.

5-5. ADJUSTING THE BATTERY TEST METER.

5-6. The meter circuit should not require adjustment unless
one or both batteries in the + 5 V supply have been
replaced or unless the meter itself has been replaced. Use
the following procedure to adjust the meter:

NOTE

The battery module must be connected to a
display module. Also, an 11456A Readout Test
Card or an 11l48A Extender Cable is required
in this procedure.

a. Remove the signal-conditioning (bottom) module
from the instrument.

b. Connect an 11148A Extender Cable between the
signal-conditioning module and the 34720A or connect the
-hp- 11456A Read-Out Test Card in place of the signal­
conditioning module.

c. Connect the line cord to primary power and set the
MODE switch to CHARGE. Allow the batteries to charge
for approximately 14 hours.

d. After the batteries have been charged, set the MODE
switch to BATTERY and turn the instrument on. Allow the
instrument to operate for 5 minutes.

e. Turn Al R8 fully counterclockwise. (Figure 5-1
shows the location of Al R8.) The meter needle should
move against the right-hand stop when the pushbutton is
pressed.

f. Hold the BATTERY TEST pushbutton in and adjust
Al R8 until the meter needle just begins to move away from
the right-hand edge of the meter. This completes the meter
adjustment.

5-7. GENERAL MAINTENANCE INFORMATION.

5-8. The following paragraphs provide servicing and repair
information for your Model 34720A.

5-1
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5-9. Access to Components.

5-10. To gain access to the components on the Al printed
circuit (p.C.) assembly, use the following procedure:

a. Remove the covers from both battery compartments
and take out the batteries.

Do not place the batteries on a metal surface.
Also be careful when using uninsulated tools.

b. Remove the screws securing the rear battery com­
partment to the side frames. Remove the compartment
from the module.

Model 34720A

c. Remove the screws holding the 50 pin connector to
the battery compartment.

d. Remove the four No. 4 allen screws securing the
front compartment to the side frames. Remove the com­
partment.

e. Remove ,the four screws holding the Al P.C. assem­
bly to the front panel. The P.C. assembly can now be
removed for troubleshooting or repair.

~11. Meter Replacement.

5-12. In order to remove the BATTERY TEST meter, first
perform steps a through e of Paragraph 5-9. After this has
been accomplished, remove the nut from the pushbutton
on the front panel. Take out the screws holding the front
panel to the side frames and separate the front panel from
the sub-panel. Unsolder the two wires which connect to the
meter and remove the two screws which hold it to the
sub-panel. Install the new meter and reassemble the
ins trumen t.

34720A· B - 3034

Figure 5-1. Battery Location.

5-2
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SECTION VI
REPLACEABLE PARTS

6·1. INTRODUCTION. 6-4. ORDERING INFORMATION.

6-2. This section contains information for ordering replace­
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp­
part number of each part, together with any applicable
notes and provides the following:

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Field Office. (See Appendix
B for list of office locations.) Iden tify parts by their
Hewlett-Packard part numbers. Include instrument model
and serial numbers.

a. Total quantity used in the instrument (Qty column).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part. (See list of abbreviations
below.)

6-6. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:

a. Instrument model number.

c. Typical manufacturer of the part in a five-digit code.
(See Appendix A for list of manufacturers.)

b. Instrument serial number.

d. Manufacturers part number. c. Description of the part.

6-3. Miscellaneous parts are listed at the end of Table 6-1. d. Function and location of the part.

.........optimum value selected at factory,
average value shown (part may be omitted)

. no standard type number assigned
selected or special type

® Dupont de Nemours

Ta tantalum
TC . . . . . .. temperature coefficient
Ti02 . . . titanium dioxide
tog ....•........ . toggle
tal . . . . . . . . . . . . . . . . . • . . . . . . . . . tolerance
trim.. . .. trimmer
TSTR ..... transistor

51 .. .......•.•. . slide
SPDT .. single-pole double-throw
SPST . . ..... single-pole single-throw

V. . volt(s)
vacw alternating current working voltage
var . . . ..variable
vdcw direct current working voltage

.. selenium
.. section(s)

.......silicon

.......... resistor
.......... rhodium

. ... root-mean-square
. rotary

.. negative positive zero
(zero temperature coefficient)

... nanosecond(s) = 10-9 seconds
....... not separately replaceable

ns .
nSf .

11 .. . ..... ~mW
obd. . ......••.......order by description
OD . . . . • • • . . . . . . . ...outside diameter

rms.
rot ...

p . . . peak
pA . . ..picoampere(s)
pc printed circuit
pF . picofarad(s) 10-12 farads
piv . . .. peak inverse voltage
pia ....•.......... . .. part of
pas position(s)
poly .. • . . . . . . . . . • • . • • . .. polystyrene
pot ........•••..... potentiometer W watt Is)
pop . . . . . . . . . . . . . . ..peak-to-peak wi. . . . . . . . . . . . . . . with
ppm . . . . . . .. parts per million wiv ... working inverse voltage
prec . . precision (temperature coeffient, w/o. . without

long term stability andlor tolerance) wirewound

Se ...
sect
Si

.... inductor
. ... 1inear taper

· ... logarithmic taper

· ..... inside diameter
.. impregnated

. . . .incandescent
........... insulation(ed)

ABBREVIATIONS
.. hertz (cycle(s) per second) NPO

kilohm(s) = 10+3 ohms
........ kilohertz = 10+3 hertz

.. nanoampere(s) = 10-9 amperes
· .... normally closed
.............. neon

.... normally open

Hz .

kl1.
kHz ..

L ..
lin .
log ..

mA milliampere(s) = 10-3 amperes
MHz .. megahertz = 10+6 hertz
MI1 . . .megohm(s) - 10+6 ohms
met 11m metal film
mfr . . manufacturer
ms . . . millisecond

~~ ....••....... : : ''':'i',ii~~I~isi ''; ~~~:~~;
J.l.F microfarad(s)
/-IS microsecond(s) R.
J.l.V . . microvolt(s) = 10-6 volts Rh
my Mylar@

..... capacitor
........ceramic

... coefficient
......common

. ... composition
· connection

...... electrolytic
...encapsu lated

...............henry(ies)
· .. mercury

. . . . . . . . . . .. . . . .. ..••. . . . . . . .silver
· .aluminum

.............. ampere(s) ID
. gold impg

incd.
ins ...

.......................... .farad(s)

............•... field effect transistor
.. .fixed

Ag
AI
A
Au.

cer.
coef
com.
camp.
conn

F
FET
fxd

dep .. . ..... deposi ted
DPDT . . .. double-pole double-throw
DPST double-pole single-throw

elect
encap

GaAs ..........•......... gallium arsenide
GHz ... gigahertz = 10+9 hertz
gd ........••.••. . guard(ed)
Ge . . germanium
gnd ground(ed) nA

NC
Ne
NO

H
Hg.

DECIMAL MULTIPLIERS

Prefix

tera

giga

mega

kilo

hecto

deka

deci

Symbols Multiplier Prefix Symbols Multiplier

T 1012 centi 10-2

G 109 milli 10-3

M or Meg 106 micro J.I. 10-6

K or k 103 10-9

h 102 pico 10-12

da 10 femto 10-15

d 10-1 atto 10-18
STD-B-2734

TS . . . . ... terminal strip
U . . microcircuit
V ..... vacuum lube, neon bulb.photocell. etc .
W _ .cable
X. . ....socket
XDS Iampholder
XF fuseholder
Y .. . crystal
Z ....•••••••.•. .. network

DESIGNATORS

...... filter a . . transistor
· healer OCR............... transistor-diode
· integrated circuit R. . resistor
· jack RT thermistor
· relay S... . . . . . . . . . . . • . . . . . . . .switch

.. inductor T transformer
... meter TB terminal board

.... mechanical part TC. . . . . . . . . . . . . • . . . thermocouple
. plug TP test point

FL .
HR
IC
J
K .
L .
M
MP
P .

.... .assembly
. .. motor

. . .. .. .. . ... ... ... . battery
. capacitor
... diode

· . delay line
..... Iamp

.. mise electronic part
. ... fuse

A ..
B.
BT
C ...
CR
DL
DS.
E.
F ...
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Section VI

Table 6-1. Replaceable Parts (Cont'd)

Model 34720A

REFERENCE -hp- TQ DESCRIPTIO MFR. MFR. PART O.
DESIGNATOR PART NO.

A1 3472G-66501 1 Main Circuit Assembly -hp-

CRl thru CR4 1901-0028 4 Diode: Si 400 piv 04713 SR 1358-9

CR5 1902-3086 1 Diode: breakdown 4.75 V ± 2 % 04713 SZl1213-48

Fl 2110-0003 1 Fuse: 3 A 250 V normal blow 71400 AGC-3
F2,F3 2110-0002 2 Fuse: 2 A 250 V normal blow 71400 AGC-2

Rl 0698-3605 1 R: fxd flm 15.0 n ± 5 % 2 W 75042 RG-42 obd

R2, R3 0698-5019 2 R: fxd flm 32.4 n ± 1 % 1/2 W 75042 CEC T-o obd

R4 0698-3333 1 R: fxdflm137n±1 %1/8W 75042 CEA T-o obd

R5,R6 0698-3443 2 R: fxdflm287n ± 1 %1/8W 75042 CEA T-o obd

R7 0698-4366 1 R: fxd flm 19.1 n ± 1 % 1/8 W 75042 CEA T-o obd

R8 2100-2520 1 R: var cermet 50 n ± 20 % 1/2 W 73138 62-220-1

Sl 3101-1717 1 Switch: slide. 3 pole. 3 pos. 79727 G-1685

XFl 2110-0269 6 Fuse clip 91506 6008-32CN

A2 34720-66502 1 Plug-O n Connector Assembly -hp-

Pl 1251-0099 1 Connector: 50-pin male 02660 57-10500-375

Jl 34720-27601 1 Connector: 50-pin female -hp-

A3 34720-66503 1 Battery Connector Assembly -hp-

J2 1251-0290 1 Connector: 14-pin female 02660 57-20140

P2 1251-0291 1 Connector: 14-pin male 02660 57-10140

CHASSIS MOUNTED COMPONENTS

BTl. BT2 1420-0097 2 Battery pack -hp-

BT3 1420-0094 1 Battery pack -hp-

BT4 1420-0095 1 Battery pack -hp-

Ml 1120-0537 1 Meter -hp-
S2 3101-1747 1 Switch: pushbutton SPST 09353 8532
Wl 34720-61601 Assembly: cable -hp-

MISCELLANEOUS

34720-00201 1 Panel: front -hp-
34720-00203 1 Panel: sub -hp-

5020-6894 2 Frame: side -hp-
5040-6000 1 Catch: left. slide -hp-
1440-0096 2 Handle: strap 12136 7835-Y12561

5040-7036 4 Support: slide catch -hp-
2200-0778 12 Screw: 4-40 x 0.312 in. long. flat head 02615 obd

34720-60204 1 Panel assy: rear -hp-
1460-1312 2 Spring clip -hp-

34720-04101 1 Cover: rear battery case -hp-

5040-7384 1 Cover: front battery case -hp-
5040-7001 1 Catch: right slide -hp-

5040-7381 1 Battery case: rear -hp-
34720-66401 1 Battery case: front -hp-

9220-1762 2 Dust cover -hp-

34720-90002 1 Manual: Operating and Service -hp-
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Model 34720A

SECTION VII

TROUBLESHOOTING AND
CIRCUIT DIAGRAMS

Section VII

7-1. INTRODUCTION.

7-2. This section of the Operating and Service Manual
contains troubleshooting information and a circuit diagram
for the Model 34720A Battery Module.

7-3. TROUBLESHOOTING.

7-4. If the instrument operates correctly with the MODE
switch set to LI E, but will not operate correctly on
BATTERY, the trouble is in the battery module or in the
connections between modules. The battery test circuit
monitors only the voltage across the + 5 V supply. There­
fore, it is possible to have a "good" indication and still have
a bad battery in either the + 12 V or - 12 V supply. Each
battery supply is fused. The fuses are accessible by
separating the bottom module and the battery module. The
end of the fuse which is connected to the battery is
indicated by a "B" (See Figure 7-1).

7-5. Battery Circuit Checks.

7-6. The best method of troubleshooting the battery
module is to trace vol tages through the suspected circuit.
Table 7-1 shows typical voltages for each supply under
charged and discharged conditions. Voltages should be
measured with the power cord disconnected and the
instrument operating in BATTERY MODE.

7-7. To check the voltage of the batteries, first separate the
display module from the battery module. Remove the
covers in the battery compartment and connect the battery
module to the display module using an 11148A Extender
Cable. This procedure is outlined in steps a - c of Paragraph
5-6 in the Maintenance Section of this manual.

7-8. If a single battery in a battery pack has failed, the
overall voltage of the pack should be about 1.2 V less than

normal (2.2 V in the 5 V supply). The voltage drops
approximately 1.2 V for each battery that has failed. If the
+ 5 V and + 12 V supplies both indicate the same voltage
error, the trouble is probably in the + 5 V battery pack.
The + 5 V supply is also part of the + 12 V supply. To
isolate the batteries from the rest of the circuit, remove the
fuse in the circuit of interest. Two batteries in the - 12 V
supply are part of battery pack BT3. The remainder of the
batteries in the - 12 V supply are part of BT4.

Table 7-1. Typical Battery Voltages.

Fully Charged Discharged *
Supply Voltage Voltage

+ 5V + 5.2 V to + 5.4 V + 4.6 V to + 4.8 V
+ 12 V + 13.5 V to + 14 V + 11.5 V to + 12 V
- 12 V - 13.5 V to- 14 V - 11.5 V to- 12 V

* Test conditions: Charge for at least 14 hours, then
operate on battery (power cord disconnected) for 6
hours.

7·9. SCHEMATIC DIAGRAM.

7-10. Figure 7-1 is the schematic diagram of the Model
34720A. This diagram is provided to assist in trouble­
shooting the instrument.

7-11. COMPONENT LOCATION DIAGRAM.

7-12. A Component Location Diagram of the 34720-66501
printed circuit assembly is provided on the schematic
diagram. The Componen t Location Diagram shows loca tion
of all components mounted on the assembly. Each com­
ponen t is identified by a reference designator which
corresponds to the same componen t on the schema tic
diagram.
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Section VII Model 34720A

REFERENCE DESIGNATIONS

)1 ~
MALE STANDJ{:;" ~FEMALE PIN
PIN CONNECTOR CONNECTOR ON

MAY OR MAY ~ A WHT/RED WIRE
NOT BE NUMBERED ~/. (1.........

r:L

R4~COMPLETE DESIGNATOR IS AZR4 I'~

SUBASSEMBLY OF AZ DENOTES ScHEMATIC
/l/(COMPLETE DESIGNATOR IS AZAI} ON WHICH CONNECTION

, . I IS MADE

AI I
[PHOTO-CHOPPER OSC-I

I I
I R2 I
I I
I COMPLETE I

DESIGNATOR
IS AZAIRI

I I

NUMBER INDICATES
PIN OF XAZ AND PI

ASSEMBLY ASSEMBLY
REFERENCE ASSEMBLY PART NUMBER
DESIGNATION NAME (INCLUDES AZAI SUBASSEMBLY)

,:....--...:.,..;..~--~

~__.J POWE;;U~X~;-~- ---- --,
,-v'tJ;F¥Ji 'isrR~U[lBoo,.~81~g~Pth~RD'fSr:fN~~OR IS AZP/} I

PI I DENOTES SIGNAL

R3 !4A2

CONNECTl02N
TEST VOLTAGE~

+Z.9ZV
PI IS NOT MOUNTED
ON AZ ASSEMBLY
(COMPLETE DESIGNATOR IS PI)

JACK XAZ IS MOUNTED ON
CHASSIS OR ANOTHER ASSEMBLY~

~2
: I
: I

: I

: I
{-+---..L..(:(4

1
I

~ 18

WIRE COLOR: COLOR COD2THE SAME I ~
AS THE RESISTOR COLOR CODE. FIRST EYELET OR STAND­
NUMBER INDICATES BASE COLOR SECOND I OFF TERMINAL, MAY OR

~~B~~/k~Dftv~~r.;i~s Wi~:R J::k'dW:~D I MAY N/OT #UMB;:D
STRIP. (~DENOTES WHT/RED/YEL WIRE)I. e

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

STO-B-2192
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CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha­
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks.

Code
No. Manufacturer Address Code

No. Manufacturer Address Code
No. Manufacturer Addre~~

.J.

. .. Berne. lnd

Palo Alto, Cal
.....Downey, Cal.

Jamaica, N. Y.
. Costa Mesa, Cal.

00000
00136
00213
00287
00334
00348
00373
00656
00779
00781
00809
00815

00853

00866
00891
00929
01002

01009
01121
01255
01281
01295

01349
01538
01589
01670
01930
01960
02114

02116
02286
02660

02735

02771

02777
02875
03296
03508

03705
03797
03818
03877
03888

03954

04009

04013
04062
04217
04222
04354
04404

04651

04673
04713

04732

04773
04796
04811
04870
04919

05006

05277

U. S. A Common Any supplier of U. S.
McCoy Electronics Mount Holly ~rings, Pa.
Sage Electronics Corp Rochester, N. Y.
Cemco, Inc. . Danielson, Conn.
Humidial Colton, Calif.
Mictron, Co. , Inc Valley Stream, N. Y.
Garlock Inc Cherry Hill, N.J.
Aerovox Corp New Bedford,Mass.
Amp. Inc Harrisburg, Pa.
Aircraft Radio Corp Boonton, N. J .
Croven, Ltd Whitby, Ontario, Canada
Northern Engineering
Laboratories, Inc Burlington , Wis.

Sangamo Electric Co. ,
Pickens Div Pickens, S.C.

Goe Engineering Co City of Industry, Cal.
Carl E. Holmes Corp Los Angeles, Cal.
Microlab Inc............• Livingston, N. J .
General Electric Co. ,
Capacitor Dept.. Hudson Falls, N. Y.

Alden Products Co. . Brockton, Mass.
AUen Bradley Co Milwaukee, Wis.
Litton Industries, Inc Beverly Hills, Cal.
TRW Semiconductors, Inc Lawndale, Cal.
Texas Instruments, Inc. ,
Transistor Products Div Dallas, Texas

The Alliance Mfg. Co Alliance, Ohio
Small Parts Inc Los Angeles, Cal.
Pacific Relays, Inc Van Nuys, Cal.
Gudebrod Bros. Silk Co New York, N.Y.
Amerock Corp Rockford, m.
Pulse Engineering Co Santa Clara. Cal.
Ferroxcube Corp. of
America Saugerties, N. Y.

Wheelock Signals ,Inc Long Branch, N.J.
Cole Rubber and Plastics Inc .. &mnyvale, Cal.
Amphenol-Borg Electronics

Corp Broadview , m.
Radio Corp. of America, Semi­

conductor and Materials
Division Somerville, N.J.

Vocaline Co. of America,
Inc. . . . Old saybrook, Conn.

Hopkins EngineeringCo .san Fernando, Cal.
Hudson Tool &I Die Newark, N. J .
Nylon Molding Corp ~ringfield,N. J.
G. E. Semiconductor Prod.

Dept. Syracuse, N. Y.
Apex Machine &I Tool Co, Dayton,Ohio
Eldema Corp Compton, Calif.
Parker Seal Co Los Angeles, Cal.
Transitron Electric Corp Wakefield, Mass.
Pyrofilm Resistor Co. ,
Inc Cedar Knolls, N.J.

Singer Co. , Diehl Div. ,
Finderne Plant. . . . . . . . . Sumerville, N. J .

Arrow, Hart and Hegeman
Elect. Co Hartford, Conn.

Taruus Corp Lambertville, N.J.
Arco Electronic Inc Great Neck, N. Y.
Essex Wire Los Angeles, Cal.
Hi-Q Division of Aerovox .. Myrtle Beach, S.C.
Precision Paper Tube Co Wheeling, III
Palo Alto Division of Hewlett-

Packard Co. . Palo Alto, Cal.
Sylvania Electric Products,

Microwave Device Div Mountain View, Cal.
Dakota Engr. Inc Culver City, Cal.
Motorola Inc. Semiconductor

Prod. Div. . Phoenix. Arizona
Filtron Co. ,Inc. Western
Div. . Culver City, Cal.

Automatic Electric Co Northlake, Ill.
Sequoia Wire Co.. . Redwood City, Cal.
Precision Coil Spring Co El Monte, Cal.
P. M. Motor Company Westchester, III
Component Mfg. Service

Co. . W. Bridgewater, Mass.
Twentieth Century Plastics,

Inc. . .. . Los Angelo!s, Cal.
Westinghouse Electric Corp.

Semiconductor Dept. .. Youngwood, Pa.

05347
05397

05574
05593
05616

05624
05728

05729
05783
05820
06004

06090
06175

06402

06540

06555

06666
06751
06812
06980
07088
07126
07137

07138

07149
07233
07256
07261
07263

07322
07387
07397

07700

07829
07910
07933

07980

08145
08289
08358

08524
08664
08717
08718

013727
08792

08806

08984
09026
09097
09134
09145

09250
09353
09569

09795
09922
10214

10411
10646

Ultronix, Inc. . .. San Mateo, Cal.
Union Carbine Corp., Elect.

Div. . New York, N. Y.
Viking Ind. Inc Canoga Park, Cal.
Icore Electro-Plastics Inc Sunnyvale, Cal.
Cosmo Plastic (c/o Electrical
~ec. Co.) Cleveland, Ohio

Barber Colman Co. . Rockford, Ill.
Tiifen Optical Co. . .
. Roslyn Heights, Long Island, N. Y.
Metro-Tel Corp WestburY,N. Y.
Stewart Engineering Co. . Santa Cruz, Cal.
Wakefield Engineering Inc Wakefield, Mass.
Bassick Co. , Div. of Stewart
Warner Corp Bridgeport, Conn.

Raychem Corp Redwood City, Cal.
Bausch and Lomb Optical
Co. . Rochester, . Y.

E. T. A. Products Co. of
America . Chicago, Ill.

Amatom Electronic Hardware
Co., Inc. New Rochelle, N. Y.

Beede Electrical Instrument
Co. , Inc. Penacook, N.II.

General Devices Co. ,Inc Indianapolis. Ind.
Components Inc. ,Ariz. Div Phoenix, Arizona
Torrington Mfg. Co. ,West Div Van Nuys. Cal.
Varian Assoc. Etmac Div San Carlos. Cal.
Kelvin Electric Co Van Nuys. Cal.
Digitran Co Pasadena. Cal.
Transistor Electronics
Corp Minneapolis. Minn.

Westinghouse Electric
Corp. ,Electronic Tube Div Elmira, N. Y.

Filmohm Corp New York, N. Y.
Cinch-Graphik Co. . City of Industry, Cal.
Silicon Transistor Corp. Carle Place, N. Y.
Avnet Corp Culver City, Cal.
Fairchild Camera &I Inst. Corp. ,
Semiconductor Div. . . . .. Mountain View, Cal.

MiMesota Rubber Co Minneapolis, Minn.
Birtcher Corp, The Monterey Park, Cal.
Sylvania Elect. Prod. Inc.,

Mt. View Operations .... Mountain View, Cal.
Technical Wire Products

Inc. . . . . . . . . . . . .. . Cranford, N.J.
Bodine Elect. Co Chicago, Ill.
Continental Device Corp .Hawthorne, Cal.
Raytheon Mfg. Co., semi-

conductor Div. . . . . . . .. Mountain View, Cal.
Hewlett-Packard Co. ,

New Jersey Division. . . . . . . Rockaway, N. J.
U. S. Engineering Co Los Angeles, Cal.
Blinn, Delbert Co Pomona, Cal.
Burgess Battery Co. . . . . . . . .. . .
............ Niagara Falls, Ontario, Canada
Deutsch Fastener Corp Los Angeles, Cal.
Bristol Co. ,The Waterbury, Conn
Sloan Company Sun Valley, Cal.
ITT Cannon Electric Inc. ,

Phoenix Div. . . . . . . . . . . . . Phoenix, Arizona
National Radio Lab. Inc. Paramus, N. J .
CBS Electronics Semiconductor
Operations, Div.of CBS Inc .... Lowell, Mass.

General Electric Co. ,
Miniature Lamp Dept. Cleveland, Ohio

Mel-Rain Indianapolis, Ind.
Babcock Relays Div Costa Mesa, Cal.
Electronic Enclosures Inc Los Angeles, Calif .
Texas Capacitor Co Houston, Texas
Tech. Ind. Inc. Atohm
Elect.. . . . . Burbank, Cal.

Electro Assemblies, Inc Chicago, Ill.
C &I K Components Inc.. . . .. Newton , Mass.
Mallory Battery Co. of
Canada, Ltd Toronto, Ontario, Canada

Pennsylvania Florocarbon. Clifton Heights, Penn.
Burndy Corp. . . . . . . . . . . . .. orwalk, COM.
General Transistor Western

Corp. . .. Los Angeles, Cal.
Ti-Tal,lnc.. . ..... Berkeley, Cal.
Carborundum Co. .... Niagara Falls, . Y.

11236
11237

11242
11312

11314
11453
11534
11711

11717
11870
12136
12361
12574

12697
12728
12859
12881
12930
12954
13019
13061
13103
13327
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15106
15203
15287
15291
15558
15566
15631
15772

15801
15818
16037
16179
16352
16554
16585
16688

16758
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
18873
18911
19315

19500

19589

CTS of Berne, Inc. . ..
Chicago Telephone of
California, Inc. .. So. Pasadena, Cal

Bay State Electronics Corp. . .. Waltham, Mass.
Teledyne Inc. ,Microwave

Div .
National Seal
Precision Connector Corp.
Duncan Electronics Inc.
General Instrument Corp. ,

Semiconductor Division Products
Group Newark, N. J.

Imperial Electronic, Inc. . Buena Park, Cal.
Melabs, Inc. . Palo Alto, Cal.
Philadelphia Handle Co. .. . Camden, N. J.
Grove Mfg. Co. , Inc. Shady Grove, Pa.
Gulton Ind. Inc. ,Data System

Div. . . . . . . Albuquerque, . M.
Clarostat Mfg. Co. . . . ... Dover, . H.
Elmar Filter Corp. W. Haven, Conn.
Nippon Electric Co. , Ltd. . Tokyo, Japan
Metex Electronics Corp.. . .... Clark, N.J.
Delta Semiconductor Inc.. Newport Beach, Cal.
Dickson Electronics Corp... Scottsdale, Arizona
Airco Supply Co. , Inc. Witchita, Kansas
Wilco Products ..... Detroit, Mich.
Thermolloy. . . . . . .. Dallas, Texas
Solitron Devices Inc Tappan, . Y.
Telefunken (GmbH) .. Hanover ,Germany
Midland-Wright Div. of

Pacific Industries,lnc Kansas City, Kansas
Sem-Tech . . Newbury Park, Cal.
Calif. Resistor Corp. . . .. Santa Monica, Cal.
American Components, Inc ... Conshohocken, Pa.
ITT Semiconductor, a Div. of

Int. Telephone and Telegraph
Corporation West Palm Beach, Fla.

Hewlett-Packard Company..... Loveland, Colo.
Cornell Dublier Electric Corp ewark,. J.
Corning Glass Works Corning, N. Y.
Electro Cube Inc san Gabriel,Cal.
Williams Mfg. Co. san Jose, Cal.
The Sphere Co. ,Inc. Little Falls, N.J.
Webster Electronics Co. .. .. New York, N. Y.
Scionics Corp. . . . orthridge, Cal.
Adjustable Bushing Co. N. Hollywood, Cal.
Micron Electronics . .Garden City, Long Island,N. Y.
Amprobe Inst. Corp. .... . .. Lynbrook, . Y.
Cabletronics ... Costa Mesa, Cal.
Twentieth Century Coil

Spring Co. santa Clara, Cal.
Fenwal Elect. Inc. . . . Framingham, Mass.
Amelco Inc. Mountain View. Cal
Spruce Pine Mica Co.. . .. Spruce Pine, N. C.
Omni-Spectra Inc. . ... Detroit, Ill.
Computer Diode Corp. . .. Lodi, . J.
Electroid Co. Union, . J.
Boots Aircraft ut Corp Pasadena, Cal.
Ideal Prec. Meter Co. ,Inc. ,

De Jur Meter Div. Brooklyn, . Y.
Delco Radio Div. of G. M. Corp.... Kokomo. Ind.
Thermonetics Inc. Canoga Park,Cal.
Tranex Company .. Mountain View, Cal.
Hamlin Metal Products Corp. ... Akron, Ohio
Angstrohm Prec. Inc. . . .. o. Hollywood, Cal
Siliconix Inc. . ..Sunnyvale, Cal.
McGraw-Edison Co. . Manchester, N. H.
Power Design Pacific Inc. . Palo Alto, Cal.
Clevite Corp. Semiconductor Div .. Palo Alto. Cal.
Signetics Corp. Sunnyvale. Cal.
Ty-Car Mfg. Co. ,Inc Holliston, Mass.
TRW Elect. Compo Div. . . . .. Des Plaines, Ill.
Chomerics Plainville, Mass.
Curtis Instrument, Inc Mt. Kisco, . Y.
Vishay Instruments Inc Malvern, Pa.
E. I. DuPont and Co., Inc Wilmington. Del.
Durant Mfg. Co. . . Milwaukee, Wis.
The Bendix Corp. ,Navigation &I

Control Div. Teterboro.
Thomas A. Edison Industries,
Div.of McGraw-Edison . West Orange, N.J.

Concoa. . Baldwin Park. Cal.
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CODE LIST OF MANUFACTURERS (Continued)

Code
No.

Manufacturer
Address Code

o. Manufacturer Address Code
No. Manufacturer Addn'"

19644
19701
20183
21226
21355
21520
23020
23042
23783
24455
24655
24681
26365
26462
26851
26992
28480
28520
30817

33173
35434
36196

36287

37942
39543
40920
40931
42190
43990
44655
46384
47904
48620

49956
52090
52983
54294
55026
55933
55938

'56137
56289
58474
59446
59730
60741
61775

62119
63743
64959
65092
66295
66346

70276
70309
70318

70417
70485
70563
70674
70903
70998
71002
71034
71041

71218
71279
71286
71313

71400

71436
71447
71450
71468
71471

LRC Electronics Horseheads, . Y.
Electra Mfg. Co. . .. Independence, Kansas
General Atronics Corp. . .... Philadelphia, Pa.
Executone, Inc. Long Island City, N. Y.
Fafnir Bearing Co. ,The New Britian, Conn.
Fansteel Metallurgical Corp N. Chicago, 111.
General Reed Co. . Metuchen, . J.
Tex~can Corp. . Indianapolis, Ind.
Brillsh Radio Electronics Ltd Washington, D.C.
G.E. Lamp Division, ela Park,Cleveland, Ohio
General Radio Co. . . .. . West Concord, Mass.
Memcor Inc. ,Compo Div. . Huntington,lnd.
Gries Reproducer Corp New Rochelle, . Y.
Grobert File Co. of America, Inc. Carlstadt, N. J.
Compac Hollister Co. Hollister, Cal.
Hamilton Watch Co Lancaster, Pa.
Hewlett-Packard Co Palo Alto, Cal.
Heyman Mfg. Co Kenilworth. N. J.
Instrument Specialties Co. ,

Inc. . Little Falls. N.J.
G. E. Receiving Tube Dept. Owensboro, Ky.
Lectrohm Inc. . Chicago, Ill.
Stanwyck Coil Products.

Ltd. . Hawkesbury, Ontario, Canada
Cunningham, W.H. & Hill,

Ltd. . Toronto. Ontario. Canada
P. R. Mallory & Co.. Inc Indianapolis Ind.
Mechanical Industries Prod. Co Akron. Ohio
Miniature Precision Bearings, Inc. . Keene. N. H.
Honeywell Inc. . Minneapolis. Minn.
Muter Co. . Chicago, Ill.
C. A. Norgren Co. Englewood, Colo.
Ohmite Mfg. Co. . ... Skokie. 111.
Penn Eng. &Mfg. Corp. . Doylestown, Pa.
Polaroid Corp. . Cambridge. Mass.
Precision Thermometer &
Inst. Co. . Southampton. Pa.

Microwave & PO""f'r Tube Div Waltham. Mass.
Rowan Controller Co Westminster, Md.
HP Co Med. Elf'c. D,v Waltham, Mass.
Shallcross Mfg. Co Selma, N. C.
Simpson ElectriC Co Chicago, 111.
Sonotone Corp. . ElmslOrd, . Y.
Raytheon Co. Commercial Apparatus

& System Div. . So. Norwalk, Conn.
Spaulding Fibre Co.. Inc Tonawanda, N. Y.
sprague Electric Co. .. North Adams. Mass.
Superior Elect. Co. . . Br:istol. Conn.
Telex Corp. . Tulsa, Okla.
Thomas & Betts Co. . . . . Elizabeth, N. J.
Triplf'tt Electrical Inst. Co..... Bluffton. Ohio

nion SIlo'ltch and Signal Div. of
Westinl:house Air Brake Co. .. Pittsburgh. Pa.
niversal Electric Co. . Owosso. Mich.

Ward-Leonard Electric Co Mt. Vernon, N. Y.
Westf'rn ElectriC Co.. Inc New York. . Y.
Weston Inst. Inc. Weston-Newark. Newark, . J.
Willek Mfl:. Co. . Chicago. 111.
Minnesota M,nlllg & Mfg. Co.
Revere MlIlcom Div. . .. St. Paul, Minn.

Allen Mfg. Co Hartford, Conn.
Allied Control New York. N. Y.
Allmetal Screw Product Co. , Inc.
... ..GardenCity, .Y.

Amplex. Div. of Chrysler Corp. . Detroit, Mich.
Atlantic India Rubber Works, Inc ... Chicago, 111.
Amperite Co.. Inc. Union City. N.J.
ADC Products Inc. . Minneapolis, Minn.
Belden Mfg. Co Chicago. 111.
Bird Electric Corp......•... Cleveland. Ohio
Birnbach Radio Co. ew York. . Y.
Blilev ElectriC Co.. Inc. . Erie. Pa.
Bost~n Gear Works Div. of

Murray Co. of Texas Quincey, Mass.
Bud Radio. Inc. . Willoughby. OhIO
Cambridge Thermionics Corp. Cambridge. Mass.
Camloc Fastener Corp. . ..... Paramus. . J.
Card""ell Condenser Corp.

. . . Lindenhurst. L. I. . N. Y.
Bussmann Mfg. Div. of

McGraw -Edison Co. St. Louis. Mo.
Chicago Condenser Corp Chicago. 111.
Calif. Spring Co.. Inc Pico-Rivera. Cal.
CTS Corp Elkhart. Ind.
ITT Cannon Electric Inc. Los Angeles. Cal.
Cinema. Div. Aerovox Corp..... Burbank. Cal.

71482 C. P. Clare & Co. . . . . . . .Chicago. 111.
71590 CentralabDiv. of

Globe Union Inc. . .. Milwaukee, Wis.
71616 Commercial Plastics Co Chicago, 111.
71700 Cornish Wire Co.. The New York, N. Y.
71707 Coto Coil Co. ,Inc. Providence, R. I.
71744 Chicago Miniature Lamp Works ...Chicago, 111.
71785 Cinch Mfg. Co.,

Howard B. Jones Div. . Chicago. Ill.
71984 Dow Corning Corp. . Midland. Mich.
72136 Electro Motive Mfg. Co., Inc.

. . . . . . . . . . . . Willimantic, Conn.
72619 Dialight Corp. . Brooklyn. N. Y.
72656 Indiana General Corp..

Electronics Div Keasby, . J.
72699 General Instrument Corp. ,

Cap Division. Newark, N.J.
72765 Drake Mfg. Co. Harwood Heights, 111.
72825 Hugh H. Eby Inc. . Philadelphia, Pa.
72928 Gudeman Co. . Chicago. 111.
72962 Elastic Stop Nut Corp Union. N.J.
72964 Robert M. Hadley Co. . Los Angeles. Cal.
72982 Erie Technological Products. Inc....Erie. Pa.
73061 Hansen Mfg. Co. , Inc Princeton, Ind.
73076 H. M. Harper Co Chicago. 111.
73138 Helipot Div. of Beckman Inst., Inc.

. . . . . . . Fullerton, Cal.
73293 Hughes Products D"'lslon of

HUl:hes Aircraft Co. ewport Beach, Cal.
73445 Amperex Elect. Co. . . Hicksville, L. I.. N. Y.
73506 Bradley Semiconductor Curp.

. . . . . . . . . . . . New Haven. Conn.
73559 Carhng ElectrIc, Inc. Hartford. Conn.
73586 Circle F Mfg. Co. . . .Trenton, N.J.
73682 George K. Garrell Co..

Div. MSL Industries. Inc ... Philadelphia, Pa.
73734 Federal Screw Products, Inc. .Chicago. 111.
73743 Fischer Special Mfg. Co. Cincinnati, Ohio
73793 General Industries Co.. The. . . ElYria, Ohio
73846 Goshen Stamping & Tool Co. . .Goshen, Ind.
73899 JFD Electronics Corp. . Brooklyn. N. Y.
73905 Jennings Radio Mfg. Corp san ,'use, Cal.
73957 Groove-Pin Corp Ridl:efield. .J.
74276 Signatite Inc. . Neptune. . J.
74455 J. H. Winns, and Sons Winchester. Mass.
74861 Industrial Condenser Corp. . .Chlcago. 111.
74868 R. F. Products Division of

Amphenol-Borg Electronic Corp.
. . Danbury. Conn.

74970 E. F. Johnson Co. . .. Waseca. Minn.
75042 International Resistance Co. Philadelphia, Pa.
75263 Keystone Carbon Co .• Inc St. Marys, Pa.
75378 CTS Knights. Inc sandwich. 111.
75382 Kulka Electric Corp Mt. Vernon. N. Y.
75818 Lenz Electric Mfg. Co Chicago. 111.
75915 Littlefuse. Inc. . Des Plaines, Ill.
76005 Lord Mfg. Co. . Erie, Pa.
76210 C. W. Marwedel san FranCISco. Cal.
76433 General Instrument Corp .•

Micamold Division ewark, . J.
76487 James Millen Mfg. Co.. Inc. Malden, Mass.
76493 J. W. Miller Co Los Angeles, Cal.
76530 Cinch-Monadnock, Div. of United Carr

Fastener Corp. . san Leandro, Cal.
76545 Mueller Electric Co , Cleveland, Ohio
76703 National Union Newark, N.J.
76854 Oak Manufacturing Co. . , .crystal Lake, 111.
77068 The Bendix Corp. ,

Electrodynamics Div. .. N. Hollywood, Cal.
77075 Pacific Metals Co. . ... san Francisco, Cal.
77221 Phaostran Instrument and

Electronic Co. . . So. Pasadena, Cal.
77252 Philadelphia Steel and

Wire Corp Philadelphia, Pa.
77342 American Machine & Foundry Co.

Poller & Brumfield Div Princeton, Ind.
77630 TRW Electronic Components Div. Camden. . J.
77638 General Instrument Corp .•

Rectifier Division Brooklyn, . Y.
77764 Resistance Products Co. Harrisburg, Pa.
77969 Rubbercraft Corp. of Calif. .. Torrance, Cal.
78189 Shakeproof Division of

IIhnois Tool Works. . .Elgin, 111.
78277 S,gma So. Braintree. Mass.
78283 SIgnal Indicator Corp. ew York, N. Y.
78290 Struthers-Dunn Inc. .... Pitman. N. J.

78452 Thompson-Bremer & Co. Chicago, III
78471 Tilley Mfg. Co. . . san Francisco. Cal
78488 Stackpole Carbon Co. . St. Marys. Pa.
78493 Standard Thomson Corp Waltham. Mass.
78553 Tinnerman Products, Inc. . Cleveland, OhIO
78790 Transformer Engineers .... san Gabriel, Cal.
78947 Ucinite Co. . . . , ,Newtonville. Mass.
79136 Waldes Kohinoor Inc Long Island City. N. Y.
79142 Veeder Root, Inc Hartford, Conn.
79251 Wenco Mfg. Co. . Chicago, 111.
79727 Continental-Wirt Electronics Corp .

. . . . . . . . . .. ., Philadelphia. Pa.
79963 Zierick Mfg. Corp. ew Rochelle, N. Y.
8003 I Mepco Division of Sessions Clock Co.

............ . .. Morristow., N.J.
80033 Prestole Corp. . Toledo, Ohio
80120 Schnitzer Alloy Products Co.. Elizabeth. N. J.
80131 Electronic Industries Association.

Standard tube or semi -conductor device,
any manufacturer.

80207 nimax Switch, Div. Maxon Electronics
Corp. . ... Wallingford, Conn.

80223 United Transformer Corp. .. ew York, .. Y.
80248 Oxford Electric Corp. . Chicago, Ill.
80294 Bourns Inc Riverside, Cal.
80411 Arco Div. of Robertshaw Controls Co.

· . . . . . . . . . Columbus, Ohio
80486 All Star Products Inc. . Defiance, Ohio
80509 Avery Label Co Monrovia, Cal.
80583 Hammarlund Co.• Inc. . Mars Hill, N. C.
80640 Stevens. Arnold, Co. ,Inc. . . Boston, Mass.
80813 Dimco Gray Co. . Dayton, Ohio
81030 International Inst. Inc. . . Orange. Conn.
81073 Grayhill Co. . . . . . . . . ... LaGrange, 111.
81095 Triad Transformer Corp. Venice. Cal.
81312 Winchester Elec. Div. Litton Ind. , Inc.

· . . . . . . . . . Oakville. Conn.
81349 Military Specification .
81483 International Rectifier Corp EI Se~ndo. Cal.
81541 Airpax Electronics, Inc .. Cambridge, Maryland
81860 Barry Controls, Div. Barry Wright Corp.

· . . . . . . . . Watertown, Mass.
82042 Carter Precision Electric Co. Skokie, 111.
82047 Sperti Faraday Inc. , Copper Hewitt

Electric Div Hoboken, .J.
82116 Electric Regulator Corp. orwalk, Conn.
82142 Jeffers Electronics Division of

speer Carbon Co. . Du Bois, Pa.
82 I 70 Fairchild Camera & Inst. Corp.

Space & Defense Systems Div .. Paramus. N.J.
82209 Magurie Industries, Inc ..... Greenwich, Conn.
82219 Sylvania Electric Prod. , Inc.

Electronic Tube Division ....Emporium, Pa.
82376 Astron Corp.....East ewark. Harrison, . J.
82389 Switchcraft. Inc. . ..... Chicago, Ill.
82647 Metals & Controls Inc ..

spencer Products Attleboro, Mass.
82768 Phillips-Advance Control Co Joliet. 111.
82866 Research Products Corp. . . Madison. Wis.
82877 Rolton·Mfg. Co. , Inc. Woodstock,. Y.
82893 Vector Electronic Co Glendale, Cal.
83058 Carr Fastener Co Cambridge, Mass.
83086 New Hampshire Ball

Bearing, Inc. . .... Peterborough, N. H.
83125 General Instrument Corp. ,

Capacitor Div. Darlington, S.C.
83148 ITT Wire and Cable Div.....Los Angeles, Cal.
83186 Victory Eng. Corp. sprlllgfield, N.J.
83298 Bendix Corp. , Red Bank Div Red Bank. . J.
83315 Hubbell Corp. . Mundelein, Ill.
83324 Rosan Inc. . Newport Beach. Cal.
83330 Smith, Herman H., Inc. Brooklyn, N. Y.
83332 Tech Labs Palisades Park, . J.
83385 Central Screw Co Chicago. Ill.
83501 Gavill Wire and Cable Co .• Div of

Amerace Corp. . ..... Brookfield. Mass.
83594 Burroughs Corp. , Electronic

Tube Div. . . Plainfield, . J.
83740 Union Carbide Corp. , Consumer

Prod. Div. . New York, N. Y.
83777 Model Eng. and Mfg. ,Inc Huntington, Ind.
83821 Loyd Scruggs Co. . .. Festus, Mo.
83942 Aeronautical Ins!. & Radio Co. . ...Lodi, N. J.
84171 Arco Electronics Inc. . . . Great Neck. N. Y.
84396 A. J. Glesener Co.• Inc ... san Francisco, Cal.
844 I I TRW Capacitor Div. . . Ogallala, eb.
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CODE LIST OF MANUFACTURERS (Continued)

Code
No. Manufacturer

Code
Address No. Manufacturer

Code
Address No. Manufacturer Address

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
90179

90365

90763
90970
91146

)

91260
91345
91418
91506
91637
91662
91673
91737
91827
91886

Sarkes Tanian, lnc Bloomington, Ind.
Boonton Molding Company Boonton, N. J.
A. B. Boyd Co. . San Francisco, Cal.
R. M. Bracamonte & Co San Francisco, Cal.
Koiled Kords, lnc Hamden, Conn.
Seamless Rubber Co Chicago, ill.
Fafnir Bearing Co. Los Angeles, Calif.
Clifton Precision Products Co. , lnc.

· Clifton HeiKhts, Pa.
Precision Rubber Products Corp. Dayton, Ohio
Radio Corp. of America, Electronic Compo

& Devices Division '.. Harrison, N.J.
Seastrom Mfg. Co. . Glendale, Cal.
Marco lndustries Anaheim, Cal.
Philco Corporation (Lansdale Division)

· Lansdale, Pa.
Western Fibrous Glass Products Co.

· San Francisco, Cal.
Van Waters & Rogers Inc San Francisco, Cal.
Tower Mfg. Corp. . PrOVidence, R. I.
Culler-Hammer, lnc. . Lincoln, Ill.
Gould-National Batteries, lnc St. Paul, Minn.
General Mills, lnc Buffalo, N. Y.
Graybar Electric Co Oakland, Cal.
G. E. Distributing Corp Schenectady, N. Y.
Security Co Detroit, Mich.
United Transformer Co Chicago, Ill.
United Shoe Machinery Corp Beverly, Mass.
U. S. Rubber Co. , Consumer Ind. &

Plastics Prod. Div.........• Passaic, N.J.
Belleville Speciality Tool Mfg. , Inc.

· Belleville, Ill.
United Carr Fastener Corp. . Chicago, Ill.
Bearing Engineering Co.... San Francisco, Cal.
ITT Cannon Elect. lnc., Salem Div.

· . . . . . . . . . . . . . . . . . . . . . . Sillem, Mass.
Connor Spring Mfg. Co.... San Francisco, Cal.
Miller Dial & Nameplate Co. El Monte, Cal.
Radio Materials Co. . Chicago, Ill.
Augat Inc. . Attleboro, Mass.
Dale Electronics, lnc Columbus, Nebr.
Elco Corp Willow Grove, Pa.
Epiphone lnc. . New York, N. Y.
Gremar Mfg. Co., lnc. . Wakefield, Mass.
K F Development Co 'Redwood City, Cal.
Malco Mfg. , Inc.....•........ Chicago, Ill.

91929 Honeywell Inc. , Micro Switch Division
· . . . . . . . . . . . . . . . . . . . .. Freeport, Ill.

919€! Nahm-Bros. Spring Co. Oakland, Cal.
92180 Tru-Connector Corp Peabody, Mass.
92367 Elgeet Optical Co. , lnc. Rochester, N. Y.
92607 Tensolite Insulated Wire Co. , Inc.

· Tarrytown, N. Y.
92702 !MC Magnetics Corp Westbury, L.l. , N. Y.
92966 Hudson Lamp Co Kearney, N.J.
93332 Sylvania Electric Prod. Inc. ,

Semiconductor Div Woburn, Mass.
93369 Robbins & Myers lnc Pallisades Park, N.J.
93410 Stemco Controls, Div. of Essex

Wire Corp Mansfield, Ohio
93632 Waters Mfg. Co Culver City, Cal.
93929 G. V. Controls Livingston, N.J.
94137 General Cable Corp. Bayonne, N.J.
94144 Raytheon Co. , Compo Div. ,

Ind. Compo Operations Quincy, Mass.
94148 Scientific Electronics

Products, lnc Loveland, Colo.
94154 Wagner Elect. Corp.,

Tung-Sol Div Newark, N.J.
94197 Curtiss-Wright Corp. ,

Electronics Div East Patterson, N.J.
94222 South Chester Corp. . Chester, Pa.
94330 Wire Cloth Products, lnc Bellwood , Ill.
94375 Automatic Metal Products Co. Brooklyn, N. Y.
94682 Worcester Pressed Aluminum Corp.

· Worcester, Mass.
94696 Magnecraft Electric Co Chicago, Ill.
95023 George A. Philbrick Researchers, Inc.

· Boston, Mass.
95146 Alco Elect. Mfg. Co Lawrence, Mass.
95236 Allies Products Corp. Diania, Fla.
95238 Continental Connector Corp Woodside, N. Y.
95263 Leecraft Mfg. Co., lnc Long Island, N. Y.
95265 National Coil Co Sheridan , Wyo.
95275 Vitramon, lnc Bridgeport, Conn.
95348 Gordos Corp. . Bloomfield, N.J.
95354 Methode Mfg. Co Rolling Meadows, Ill.
95566 Arnold Engineering Co Marengo, Ill.
95712 Dage Electric Co. , lnc. Franklin, Ind.
95984 Siemon Mfg. Co.........•.... Wayne, Ill.
95987 Weckesser Co. . Chicago, Ill.
96067 Microwave Assoc. ,West,lnc. Sunnyvale, Cal.

96095 Hi-Q Div. of Aerovox Corp Olean, N. Y.
96256 Thordarson-Meissner Inc Mt. Carmel, Ill.
96296 Solar Mfg. Co Los Angeles, Cal.
96396 Microswitch, Div. of

Minn. -Honeywell Freeport, Ill.
96330 Carlton Screw Co. . Chicago, Ill.
96341 Microwave Associates, lnc.. Burlingion, Mass.
96501 Excel Transformer Co Oakland, Cal.
96508 Xcelite, Inc Orchard Park, N. Y.
96733 San Fernando Elec. Mfg. Co. San Fernando, Cal.
96881 Thomson Ind. lnc. . Long Island, N. Y.
97464 Industrial Retaining Ring Co. .. Irvington, N. J.
97539 Automatic & Precision Mfg. . . Englewood, N. J.
97979 Reon Resistor Corp Yonkers, N. Y.
97983 Litton System Inc. , Adler-Westrex

Commun. Div New Rochelle, N. Y.
98141 R-Tronics, lnc Jamaica, N. Y.
98159 Rubber Teck, lnc. . Gardena, Cal.
98220 Hewlett-Packard Co. ,

Medical Elec. Div Pasadena, Cal.
98278 Microdot, Inc So. Pasadena, Cal.
98291 Sealectro Corp Mamaronech, N. Y.
98376 Zero Mfg. Co. . Burbank, Cal.
98410 Etc lnc. . Cleveland, Ohio
98731 General Mills lnc. , Electronics Div.

· . . . . . . . . . . . . . . . . . Minneapolis, Minn.
98734 Paeco Division of Hewlett-Packard Co.

· Palo Alto, Cal.
98821 North Hills Electronics, Inc. . Glen Cove, N. Y.
98978 International Electronic Research Corp.

· Burbank, Cal.
99109 Columbia Technical Corp New York, N. Y.
99313 Varian Associates Palo Alto, Cal.
99378 Allee Corp. . . . . . . . . .. Winchester, Mass.
99515 Marshall Ind. , Capacitor Div. . Monrovia, Cal.
99707 Control Switch Division, Controls Co.

of America El Segundo, Cal.
99800 Delevan Electronics Corp.. East Aurora, N. Y.
99848 Wilco Corporation Indianapolis, Ind.
99928 Branson Corp. . Whippany, N.J.
99934 Rembrandt, Inc Boston, Mass.
99942 Hoffman Electronics Corp. ,

Semiconductor Division ..... El Monte, Cal.
99957 Technology-Instrument Corp.

of California Newbury Park, Cal.

The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code for Manufacturers Handbook.

OOOOF
OOOOZ
OOOAB
OOOBB

Malco Tool and Die Los Angeles, Calif.
Willow Leather Products Corp... Newark, N.J.
ETA . . . . . . . . . . . . . . . . . . England
Precision Instrument Compo Co. Van Nuys, Cal.

OOOCS Hewlett-Packard Co., Colorado
Springs Div. . .. Colorado Springs, Colorado

OOOMM Rubber Eng. & Development Hayward, Cal.
OOONN A "N" D Mfg. Co San Jose, Cal.

OOOQQ Cooltron... . ... Oakland, Cal.
OOOWW Cali'fornia Eastern Lab. .. Burlington, Cal.
OOOYY S. K. Smith Co Los Angeles, Cal.
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ELECTRONIC

SALES & SERVICE OFFICES

UNITED STATES

)

ALABAMA
8290Wtlltesbufa Dr .. SE
PO 8014207
Hunshill. 35802
T,I, (2051 111·4591
TWX, 810·726·2204

ARIZONA
2336 [ Mllnoll, St
"1'I.."iI8~34
T,I (602) 244·1361
IWX 910·951·133~

5731 [1$1 Bro,Ow,y
Tucs'nISl11
Tel 60229.2313
TWX 910·95~·1162

Effecllve Dec IS 191)
2424 [ul AUlon Rd
fucson8SJ06
101(6021119·4661

CALIFORNIA
1430 htl O"n'flhorpe Ave
Full,,'long26)1
lei (114)870.1000
TWX 910592·1288

)939 l,nkershlm Boulev.lId
North H.II,.ood 91604
Tel (2131877·1282
rwx 910·499·2110

6)05 Amon. Pile!
los Anl"ts 90045
felf2UJ649·25)1
TWX 910·3286148

1101 [mb'ttlde'o ROIlS
,.r,&1t09003
101 (41513276500
TWX 910·3731280

2220 W,1t Ave
Sacflmtnto 95825
Ttl (9161482·1463
TWX 9103672092

9606 Aero Dflve
PO BOl23333
SanDI.,.9212)
101 (714)279·3200
TWX 910·335·2000

CANADA
ALBERTA
Hewlel1·P.ckard (Canada Ltd
JI148 ~Inlsw,y Ave
(IIImonton TSG OX5
hi (403)452·3610
TWX 610·13)·2431

Hewlett·Packard (Can'dl) lid
125·llh Ave. SW
SUlfe804
C.II'"
hi (403)262·4279

COLORAOO
1965 [utP,entlce
£nll.wood 80110
hi '30l} 711·)455
rwx 9109350705

CONNECTICUT
12 lun" Drive
Ne. M'Yln 06525
Tel 2033596551
TWX 7104652029

FLORIOA
PO 801 242JO
2a06 W O,kl,nd P,r' Blvd
fI. laudtrd,le 33301
hi (305 131·2020
TWX 510·9554099

PO BOll3910
6117 l,ke[I:enor0'
Orlando.na09
Tel '305,8592900
TWX 8108500tt3

GEORGIA
P.O. BOI 21234
450 Inler~Ute North
Atlanta 30328
hi (4041 436611t
IWX 8101664890

HAWAII
2815 So KlnlSlfUI
Honolulu 96614
Tel 80895544SS

ILLINOIS
S500 How'td Strul
SkOkit60016
lei 3126770400
TWX 9102233613

INDIANA
3839 Mudoflls Dtlve
Indluapolls46205
hI '3115464891
IWX 810·341·3263

LOUISIANA
P 0 BOl840
3239 Willi,ms Boulevard
Ktnntrl0062
hI· (504 7216201
TWX 810·9S5·5524

BRITISH COLUMBIA
Hewletl PICkard Canad' ltd
831[ Cordov,SI
Yancontr6
Tel 1604 2540531

MARYlANO
6101 Whitestone A.,d
Baltimore 21201
Tel (3011944·5400
IWX 7108629157

20010 Century Blvd
Germ'ntown 20161
hi 31 428-0700

PO BOI 1648
2 Choke Cherry Ao'd
Rotbillt20850
lei f301948·6310
IWX 11082'9684

MASSACHUSETTS
32 H"lwell Ave
luinlltn02113
Tel 611 861·1960
TWX 710)266904

MICHIGAN
23155 Auurch Oflve
f,rmlnlton 48024
Tel \313 476·6400
TWX 110·242·2900

MINNESOTA
2459 Unlverslly Avenue
SI.'",155114
hi (612'645·9461
IWX 910·56331)4

MISSOURI
11131 ColorJdo Ave
bRusCI"64131
TtI,(816) 16J.8000
TWX 9107712011

148 Weldon P,rkw,y
MII,I,nd N,ilttts63043
hi 1314 S61·14S5
TWX 910164·0830

'NEVAOA
Las Vtlas
T.I (102) 382·5717

NEW JERSEY
1060 N KinKS Hllhnay
ChtrryHiII08034
Tel (609 661·4000
TWX 110·8924945

W 120Cenlury Rd
P'r.mus01652
T,I (201265·5000
IWX 110·990·4951

MANITOBA
Hewlell PlCkald C'n.... 1 lid
513 Cenlur,. St
wlnnlptc
Te. 20~ 116 1581
TWX 610671·3~31

NEW MEXICO
PO BOI8366
St'"one
6501l~mu Boulev'fd N [
AlllullllftrlllUt87108
hI 505265·3713
IWX 910989·1665

1S6 Wy,tt Dove
lIsC,ucu88001
Ttl (505)526·2415
IWX 91098J.0550

NEW YORK
6 Autom'llon L,ne
Com puler P,,1l
Albn, 12205
Tel 518 458·1550
TWX 710·44J·'210

1219C,mpvIII, Ro'd
hdlcott 13160
hi (601) 154·0050
IWX 5102520890

Nt. Yttk City
M,nh,ttan. Bronl
Cont.ct P,r,mus. NJ Office
T,I (201) 265·S0oo
BrOOklyn. Queens. Richmond
ContlCt Woodbury. NY Office
T,I (5161921·0300

82 WUh,n,lonStreel
PouChkupliel2601
hi 914454·1330
TWX 5102480012

39 S,c,n~w Drive
JI"htUtr 14623
hi 116473·9500
TWX 5102535981

5851 [151 MolloyROid
Syr.custl3211
hi (315 45424a6
TWX 7105.JI0482

1 C,ossw~ys P,rk Wesl
Woodbury 11791
Ttl (516 921·0300
TWX S10221·2168

NOVA SCOTIA
He..... lelt P"Il.,d C,nad, lid
2745 DutchV,lIale Rd
SUite 210
H,II'"
Tel 9024550511
TWX 610271·4412

NORTH CAROLINA
PO BOl 5188
1923 North M'ln Sheet
HiCh Point 27262
T,I, (919) 885·8101
TWX 510926·1516

OHIO
25515 Cenler Aldie Ro,d
CI"'tl.nd44145
T,I (2161835·0300
TWX 8104219129

330 Procrus Rd
O,yton45449
hi 513 8~9 8202
TWX 810459-1925

6665 Busch Blvd
Columbus 43229
Tel 6148461300

OKLAHOMA
PO BOl32oo8
Okl,hom. City 13132
Tel 4057210200
TWX 9108306862

OREGON
17890 SW Boonu FertyRo'd
Tu.l.tln97062
Tel· 1503 620-3350
TWX 910·461·8114

PENNSYlVANIA
2500 Moss Side Boulev~rd

MtntOnllle 1~146

hi 412 271012.J
TWX 7107973650

102111hA..enue
KlncOfPtussI,lnduitfl,IP,rk
linc of P'USSI' 19406
Ttl (215 265·7000
IWX 510-660·2670

RHODE ISLAND
87l Waterman A\<e
EaltPruldtnct02914
Tel f40J 434·553~

IWX 110·381·7573

-TENNESSEE
Memphis
Tel t901 2141472

ONTARIO
Hewell'PlCkard C.nada ltd
1185Woodw,rd Dr
Ott,w, K2C OM
Tel 613 2556180.2556530
IWX 610·562·8968

Hewlell PackJrd (Canada) ltd
~ Galuy Blvd.
Rnd.le
T'I(416)611·9611
IWX 610·492·4246

TEXAS
P.O BOI 1270
201 E. Arap.ho Rd.
Rich"dlOn15080
Tel 1214)2316101
TWX 910861·4723

PO. BOl21409
6300 Westpltk DrI'tt
SUite 100
Heuston 11021
T.I, (1131181-6000
TWX 910811·2645

23J Billy Mitchell Ro.d
S!nAntoni.,'226
Tel (512)43..... 111
TWX 910171·1110

UTAH
2890 Soulh Main Shut
S,ItlaktCilyl4115
TtI,(8011481.Q115
IWX 910·9255681
VIRGINIA
P.O. BOI 6514
2111 Spencer Road
Richmond 23230
Tel f8041285·3431
IWX 1109560lS7

WASHINGTON
Bellefleld Olhee Pil
1203·114IhS[
.ellnu.98oo4
hi 1206 4543911
TWX 91().443·2303

'WEST VIRGINIA
CIII,lt.ton
Tel 304 345·1640

WISCONSIN
9.J31 W Beloll Road
SUite 117
Mllwauktt 53221
Tel 4)4541·0550

FOR U.S. AREAS NOT
LISTED:
ConllCtlhe,e'lon'lofflcenur
ul you Atlant~. Ceorll'.
North Hollywood. Californi, ..
Paramus. New Jersey ... Skokie.
Illinois. Thelt complete ,d·
dtessu are IIsled above
·Servlce Only

QUEBEC
Hewlett·Pack,rd (C.nad'iltd.
215 Hymus BoulevJrd
Pointe Cl'ltt H9R 1Gl
Ttl 1514 697·4232
TWX 610·422·3022
Telu 01·20607

Hewlell·Packltd {C,nld'lltd.
2316 Calvani Sheet
Silfo, CIN 4C4
T.11418)688-8110

FOR CANAOIAN AREAS NOT
LISTEO:
Contact Hewlel1·PKkard (C,n·
Ida) lid In Pointe CI,ire.

CENTRAL AND SOUTH AMERICA
ECUAOOR NICARAGUA
l'boratotlos de R,dlo·lnlenlerla Robello Te,in G
C,lIe GuayaQUil 1246 "p'tl,do Poslal 619
Posl Office BOl 3199 (dilicio Terin
Quilo M,nalu.
Tel: 212·496.219·185 lei 3451.3452
C'ble HORVATH QUllo Cable ROTEAAN Manalua

ARGENTINA
Hewitt! Packard A'lenllna
SACel
l''I,lIe1l7J·3
lutnuAirts
Tel 35·0436.35·0621.350341
Telu 012·1009
Cablt H[WPACK ARC

BOLIYIA
SI.mbuk & M.rk tBohvIJ) LTDA
Av. M'rlSCiI. S,nla Cruz )342
LaP"
Tel 40626.53163.52421
Telu 3S6oo14
C,ble BUKMAR

BRAZIL
Hewlett·Pack"d 00 BrUII
I [C ltda
Ru,F,,,C,necaJI19
01307·$10 '.ulo·SP
ftI288·71J1.211·5151
Telu 309151/2 3
Cable H[WPACK S,oP'ulo

Hewlett'PlCk,rd 00 BrUII
I[C ltda
P,acl Oem fellclano. 78
90000-Po,tIAltlft·RS
RIO Crande do S\l1(RS, BrUII
Tel 25·8470
C,ble HEWPACKPortoAlelre

Hewlett PICkard Do BrUII
I[C lIda
Auada Maim. 29
2oooo·.io dt Jan,ln CB
Tel 266·2643
Tele. 210019 H[WPACK
Cable H[WPACK Alo de JaneirO

CHILE
Htelo,C,lcalntyClJ.llda
CUIII'16415
SJnti'lo
Tel: 42396
Cable CALCACNI S,nllalo

COLOMBIA
InstrumenlIC16n
Hentlk A lanlebuk & Kif' SA
Cute,a 1 No. 48·59
ApJtt'do Aflto 6217
'ocota. J 0.[
Tel,45·11·06.45·55·46
C,ble MAIS BOlot,
Tele, 444001NSTCO

COSTA RICA
lIC. Alhedo C,lIecos Cutdlin
AplttJdOJ0159
S.nJut
Tel 21·86·13
Cable CALCUR San Jost

EL SALVAOOR
[lecUonlcAsSO(lliU
Apartado PosUI 1682
Centro Comerel,l Cllanle
San S.I't.dor. [I SJlv,dor CA
Paseo[sCllon4649·4-Plso
Tel 234460 2332-37
Cable El[CAS

GUATEMALA
IPESA
Avenldal, AeformJ 3-48.
lona9
'u.ltmal,
Tel 6362164136
fele. 4192 TUTRO CU

MEXICO
HeWlolelt·p,tIlJtd Melt"n,
S A de C Y
TorruAd'ltdNo 21 11
Col del Va!Ie
Milito 12. 0 F
Tel 54342·32
hIe- 017·14·501

PANAMA
[lectr6nlcoB'lbo'.SA
P.O. Box 4929
Ave. Manufl [spinosa No 1350
Bldl Alina
P,n.m. Cit,
1,1230833
Telu 3481103.Curund.,
C)nallone
C'ble ElECTRON Panam, Clly

PARAGUAY
I J Mel'med SRl
Dlllision Aplratos y [QUIPOS

MediCOS
DIVISion Ap,r'tos y [QUlpoS

Sclenhhtos y de
InveslllatlOn

PO BOl616
Chile. 482. [dlftCIOVICloll'
Alunclon
Tel 45069.4·6272
Cable RAMEl

PERU
Cornp'';IJ [Itetro Mtchca SA
Ave [nrlQue Canau,l 312
SJnlsldro
CUIII'1030
lim.
Tel 223900
C,ble ElM[D lim,

PUERTO RICO
S'nJuan [Ieclronlcs. Inc
PO BOl5167
Ponce de leon 154
Pda 3·PTAde T,etra
S,n Juu 00906
Ttl (809) 12S·3342. 722·3342
Cable SATAONICS San Juan
Telet SATRON 3450 332

URUGUAY
P,blo Ftrr'ndo SA
Comercl,1 e Indusltl.1
Avemd,II,li'2811
CUtHa de Correo 370
Montt'tldu
TtI,40·3102
Cable: RADIUM Monltvideo

VENEZUELA
Hewlett·Pack,rd de Venezuela
CA.
Aparl'doS0933
[dlflCIOSeCff
Tercer, T"nsvernl
los RUlces Norle
C,r.us 101
TeI3S·QO.U
Telu 21146 H[WPACK
C'ble H[WPACK C'tacu

FOR AREAS NOT lISTEO.

CONTACT:
Hewlett·P,ckard
Inler·AmerlCU
3200 HillVieW Ave
P'loAlto,C,hforn,,94J04
Tel (415,493·150J
TWX 910·313·1261
C'ble HEWPACK Palo Alto
TeleI034·83oo,034·8493
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EUROPE
...USTRI ...
HewlellPack.'d GnmfJH
IUndelslla 52)
PO 80.7
A·1205Y,tnna
Ttl 0222 ])66061009
CaDle H[WPAI< Vienna
TeleI759'Jhf'lfpaka

BELGIUM
Hewletl·Packard Btnelu.
SAN V
AvenutdeCol.Verl,1
CraenllraaClnn

8·1170 Brusseh
Tel 102 712240
Cable PAlOefN atuntlS
Telea 23494patobenbru

OENM"'RK
Hewtell PICkard A S
D.tlvl,)8
OK·)460 'lrk,rod
hi (011116640
C'Olt HEWPACK AS
Telu'16640hplS

Hewlett·Packard A'S
TO,vtt9
DK·8600SJlktbOta
rol,(06)8HI·66
Tele.16640hp$s
Cable HEWPACKAS

FINLAND
Hewletl·PlCkarCSOr
BulevlfCh 26
PO. 801 12185
Sf·OO120H.lsinki12
Tel (901 iJ130
Cable HEWPACKOY Helslnl"
Tele .. :12·15J63hel

FRANCE
Hewlell·PlCllatd ft,nce
QU'r1lf' de Court.boeuf
Bolte Posl.le NO.6
f.914010,u,
Tel;(I19071825
C,ble HEWPACK Otu)'
Ttltl 6004&

Hfwlftt·PlCkJrd France
AlenuAelionl1
4 QUII des Etroits
r-69321L,DnC'dlll
Tel (18)426345
Clble HEWPACKlyon
Teln:31617

HfOllleIlPa(lt.ardf/dn.. t'

Zone AetonaullQue
Avenue Clemenl 4.der
F )1770 Coloml'rs
Ttl 61868155
Ttlt.51957

Hewletl Packard Franct
AlenceAhlonalt
Bouleviud Feralo,Gamarra
BOlle Post"le No II
fI3100Lu,nu
Tel 472J0066
Itlel ·11770

Hewlell Pacllard france
AlencyAel,onale
6) Avenue de Aochester
f35OCORenn.s
Tel 499 363321
T.le.74912r

H.wltll-Packatd France
AcenceRhlonalt
74.Alltedtla Robtrluu
r·67OOOSlrasliou rl
Tel (88)35232021
Telll 89141
Cable H(WPACK STRBG

GERMAN fEDERAL
REPUBLIC
Hewlett·Packard GmbH
VertuebSltntrllerranklurt
B,rnersftasse 117
Posllach 560140
0·6000 frankturt 56
Tol,(0611)5004·1
Cable' HEWPACKSA rrank'urt
Tele.413249lra

Hewlett·Pacllard GmbH
VerlriebsburoBOblinlen
Herrenbtrurslf"sse 110
0·7030 Bolilinitn. Wurllemberl
Tel (07031'6672&7
Cablt HEPAK BObllnltn
Telll72657J9bbn

Hewlelt·Packard GmbH
Vert,i.bsbO,oouss.ldorl
Vo,elsan,e, Wei Ja
0·4000 Dunt".,.
Tel (02111 6380 31138
Telu' 8S/86533 hpddd

He .... I'1l PJrk.ud GmbH
V'rltlebsbulo Hamburt!
Wend,nslt !l
o 1000 Hamiu'l I
Tel OJO 241)93
Cable H[WPACKSA Hamburf
lelt'12163032hphhd

Hewlelt Packard CmbH
V.rtFlebsburoHannover
Mellendotltr SlrUse 3
0·3000 Hannnl,·ltillfild
Tet 0511550626

H,wltlt·Packard CmbH
Vet!rlebsburo NUftmberc
Hersbruckerslrus,42
0·8500 Nurlmbl'l
1,1 0911 57 1066
Teltl 623860

H'wlell·Packatd GmbH
Verlll,bsbufO M.,nchen
Unlftl'lachlnler SlrUSf 18
ISARCenlt'
080120110blunn
Tel ,089 60130617
Tele.524985
Cable H(WPACKSA Muchen

(Wesl.tllin,
Hewlelt·Packard GmbH
VertrlebsburoBerlln
Wllmersdorler Sltuse 113 114
0·1000 IIIrlin W. 12
Tel 1030,3137046
Teltal83405hpblnd

GREECE
KostuKarlrannlS
18 [rmou SIreet
CRAlhlnsl26
Tel 3230·303 323")·305
C,ble RAKARAlhens
Telta215962rka'lr

IRELAND
Hewletl·Pachrd Lid.
224BlthRoad
C8SI.Ulh,SlI4 OS. Bucks
Ttl Sloulh 107531 33341
Cable HEWPIE Slou,h
Tele. &48413

H,wletl·Packard Lid.
Th' Grallons
Stamford New ROld
Altri..cha",.Chtslli,.
TOI(061)928·9021
Telu~ 66806&

ITALY
H" .... I"'IIP.. lk .. 'dll .. IIJnJSn;.
VIa Am!'Fllo VhPUlU 2
1,2011J Milan
It I 26'51 10 lint'
Clbl, HEWPACKlr MIIJn
hit. 320.16

litwlell PICkard llallanJ SP A
Plaua Marconi. 25
100144 Rom,· [ur
rei ,6 59125J4!) 59159.v
Cable HEWPACKlT Rome
leI'!. 61514

Htwlell·Packard Italllna SpA
VlcoloPnlo" 3
,·35100 Pado.a
rei ,49 664062
Tele. 32046 via Milan

Hew:'t1·Packard lIaliana SpA
Via Colli. 24
I 10129 Tu,in
Tel II 53826J
hie. 32046 via Milan

LUXEMBURG
Htwlttt-Pa<:kard Bentlu.
SA NV
",enue de Col·Ye,1 I
Croenkraallun'
81170IrU5$.I,
Ttl 0302 72'nJO
Cable PALOB(N Brusst,s
Telt.23494

NETHERLANDS
Hewlelt·Pa<:ka,d Benelu. N V
Weetdtsltln 117
PO 80.7825
Nl·Amslerdam lOll
T,1020Jl77774J2966
Cable PAlOB£N Amlolt'dam
Ttlell)216hepanl

NORWAY
Hew/ell Paclla/d No'ae A S
Ntsve,en 1)

Bo.149
N 134J Hulum
"1(02)538360
Telu 16621 honu n

PORTUGAL
leh:!clr .. (mp,uot letn'.1 J ..
[tiulOamenlos (Iecillcu\ S.r
Aua ModllltO d. ronU'CJ 101
P U 80' 2531
Plisioni
Ttl 119 6860n
Cable TH[CTRAlisbon
Ttle.1598

SPAIN
Hewlell Packard [sp"nola SA
Jer" No 8
[·Madrid 16
Tel 4582600
Ttle.23515hpe

Hewltlt·Packard [spJnola. SA
Mllantsado 21·23
[·brcelo..a17
Ttl 32036200
Telt.526031'1pbee

SWEDEN
Hewlett·Packard Svefilte AS
(ni,helSvilenl·3
Fack
S·)61 20 Bromma 10
Ttl r08 981250
Cable MEASUREMENTS

Siockholm
hit. 10721

Hewlett'PlCkltd Svtfl,e AB
Halake,s,aUn9C
S·4)141 Milndal
Ttl ,0)1,27680001
Ttle. Via 8romma

SWITZERLAND
l1.ewlett PacUrd 5d't ... e" AC
Zurchersl'use10
PO 801601
CH·&952 se'u.e,," '_kit
Tt, 01911':'1:'01
Cable HPAC eM
TtleI539lJ"0.,01

HeOllleItPau.'" ')cn",e,' AC
9 Chemin Lo.,,\ P,clel
CHI21.a V,,",e' ""IU
Ttl 1022 41 .a9~0

Cable HEWPACKSAC,n'va
Ttlu:27333hpuCh

TUIlt"l't'
ittkomtr'· .... •• .......
') .. .:1111. So. /'tu I ~
Aya\p..... 8eyo~lu

PO 80' J)1 Strollu
IRIsIJniul
Tel 494040
Cable TELEMATION Istanb.,l

UNITED KINGDOM
Hewlell Packard ltd.
224 Bath Road

CB·SloUlh, Sll 4 OS, Bucks
Ttl:SlouCh t0753133341
Cable HEWPIE SloUlh
Ttle.848413

Hewlett·Paellard ltd
. Tht GraHo","
Siamford Ntw Aoad
G8·Altrincham, Chtshue
Ttl \0611928·9021
Tele.66806&

Hewlett·Packard ltd's relisttred
addtUs torY.A.T. purposu
only
70. rlnsbury Pavement
lIndon,[C2A1SX
Rtilsttted No 690597

SOCIALIST COUNTRIES
PLEASE CONT"'CT:
Hewlett'PJckard Cn m.b.H.
HandehkJl52!3
PO 80x 7
A·1205Vilnnl
Ph (02221336606 to 09
Clble H[WPACK Yienn,
Ttlu' 75923 hewpak a

ALL OTHER EUROPEAN
COUNTRIES CONT"'CT:
HI.I.tI·PackardS.A.
RueduBols·du·lan7
PO 80185
CH·1217 M,yrin 2 'enna

S..",tz.,llnd
Ttl 0221415400
Cabl, HEWPACKSACentva
T,I"'22486

)

AFRICA, ASIA, AUSTRALIA
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...NGOL...
Ttleelra·[mprna Teen,eI

de (c;ulpamenlos [leelt1cos
SARl

RuadeBarbOu,ROd"luU.
42·1.01

PO Bo.6487
luand,
Cable TELECTRAluanda

"'USTRALI...
Hewlett·Packard Australll

Pt,.ltd.
22·26 Weir Sirut
Gllnlrls,3146
Vicloril
Tt I ~ 10-1 371 (6 Ii nlS I
Clbll: HEWPARO Mtlbourne
Ttlfl 31024

Hewlell·Packard A.,sl"lIa
Pty.Ltd

31 BtidleSIrtet
"mill,
New Soulh W,les. 2073
Ttl 4496566
Tel1l21561
Cable HEWPAROSydnty

H,wlell·Packard Australia
Plr ltd

97 Churchill Ro.ad
Prosptct5082
South Auslralla
Tel 448151
Cablt HEWPARD AdelaIde

Hewle1t·P.acka,d Austrllla
Ply lid

CUlblanca 8ulldlnls
196 Adt111dt Terrace
'Irth,WA 6000
Tel 25·6800
Cable HEwPARD Perth

Hewitt! Pacllard Auslralla
Pty.ltd.

10 Woolley Street
PO 80x 191
Dlcluan A.C.T. 2602
Tel 49·8194
Cable H(WPARO Canbtrra ACT

Hewltlt·P.ackard Australia
Pty.ltd
2nd FIOOt, 49 GreloryTerrace
I,isbane. Queensland. 4000
Ttl: 29 1544

CEYLON
United Eleclticals ltd
P.O. 801 681
60. Park St
Colomio 2
Tol,26696
Cable HOTPOINT Colombo

CYPRUS
Kypronlcs
19Crelotlos&Xenoo 10sRoad
PO BooC 1152
CY·Hicosi,
Tel 45628/29
Cablt KYPRONICS PAND[HI$

ETHIOPI...
At,.can SJlupowtr & Alency

Private ltd .• Co
P,O. BOI 7)1
5'/59 Cunnlnlham SI
A'dl,AlII1II
Tel 12285
C,blt· ASACO Addiubaba

HONG KONG
Schmldl & Co lHonlKonllltd
PO Bo.297
ConnahahtCenl,e
391h rIOOt
Connau,hlRoad.CenlrJI
HonlK.nl
Tel 240168.232735
Telfl HX4766
Cable SCHMIOTCO Honl Konl

INOI...
81ueSlarlid
Kulufl 8uddlnls
JamshedJI hla Ad
10mtlJ, 400 020
TtI·295021
Ttlll 3751
Cabl, 8LU[fROST

Blue Star lid
Sallas
4142 Vir Savarll.ar Mati
Pubhadevi
lombl, 400 02!)
Ttl 457&87
Ttlu 4093
Cable rROSTBLUE

Blue Star ltd
Band BOl House
Pubhadevi
Bomba,400025
Tel 457301
Tele.3751
Cable 8lUESTAR

81ueStarltd
1440Clvlllinn
Kampur 208 001
Tel 68882
Cablt BLUESTAR

BlueSlar.ltd
7 Ha,e Stteel
PO Bo. 506
Calcu1ta700ool
Ttl 23·0131
Ttle.655
Cable 8LU[STAR

BlutSla,ltd
81ut Slar House
34 R,n. Road
l'IPal Na,a,
New D,lhi liD 024
Ttl 613276
Tele.2463
Cablt BLU[STAR

Blue Star. ltd
81ue Slar House
11 IIA Macaralh Road
B,n,Jlo,e560025
lei !)5668
Telll 430
C"ble BlU[STAR

Blue Slar. ltd
111171
SarollnlOevlRoad
Secundirallld 500 003
,.116391.11393
C.ablt BLU(fROST
Tel1l459

Blue SUr. ltd
2324S.condllneBuch
Mldru600001
Tel 23954
Tele.379
Cable 8LU£STAR

Slue SUr lid
Nathra, ManSions
2nd rIoor Blsluput
Jlmlohldpu, &31001
Ttl 3804
Cable SlUESTAR
Teltl' 240

INDONESIA
Bah Bolon TUdlnl Cor NY
01,1ah Mtrdtka 19
Bandunl
'014915.51560
Clblt: IlMU
Telu 08·'09

IR...N
Mulh COfO Inietnahonailld
Avenue Soraya 130
PO Bo. 1212
IRTthttan
Ttl &31035·39
Cable MULTICORP Tehran
Ttle. 2893 MCI TN

ISRAEL
[Ieel,on,cs & Enllneellnl

Oiv.ot Molorola ISfaelltd
17 Aminadav Stte.t
TtI·Awl.
Tel: 36941 (311nes 1

Cable SASTELTtl·Aviv
Telfl 33569

JAPAN
Yokoc.awa·Htwletl PICkard ltd
Ohuhl Bulldlnl
1·59·IYoyo"
ShlbuYJllu.Ttk,D
Ttl 03370·2281/92
Ttlu 1322024YHP
Cable YHPMARK[T 10K 23 11J.

YokOlawa Hewlell-Packard l1d
Nisei Ibarall I'ldl
1281<asula
lbarall·Shl
OuU
Tel 10726/23·1641
Tele. !)332·J85 YHP OSAKA

Yollo,awa·H,wl,IIPacka'd Ltd
Nallamo 8ulldlnl
No. 24 Kamluuzlmacho
N,kamura·ku. Nalo,a Cltr
Tel f0521571·5171

YOkocawa Hewltll Pack"ld lid
NIlIOBlde
14·1Shlnohara·Klta
KohOkuku
"Ilohama 222
rei 045·432·1504
Ttlll 382-3204 YHP 'OK

Yokolawa·Hewlett·Packard Lid
ChuoBldl
Rm 6033
2·Chome
IZUMI·CHO,
Milo. 310
Ttl 0292·25·7470

KENYA
KenyaKlnttlcs
P.O. BOl 18311
Nlirobl.Kenya
T.151126
Cablt PROTON

KOREA
Am,n"n Tudlnr Company

Korn.
I PO 801 1103
Oat Krunl Bldl, 811'1 rloo'
107Selone Ro.
Chonlro·Ku.S..ul
Tel '.4 Ilnu, 738924·7
Cable AMTRACO Seoul

LE....NON
Consllntln L MattldlS
PO Bo.7213
RLlli,ut
hi 220846
Cablt nECTRONUClUR 8ellul

MALAYSIA
M[COMB Mlilysia Ltd
1 LotOnl 136A
Section 13
Pelallnl Jaya. Slllnlor
Cable M[COMB Kuala lumpur

MOZ...M.IQUE
AN Concalves, It,,
162Av 0 LUIS
PO Bo. 107
lau'lnet MatqulS
Tel 27091.27114
Teltt 6·203 Necon Mo
Cabl, NEGON

NEW ZEALAND
Hewlell Packa,djN ZI lid
9496 011 on Street
PO 80.9443
CourlenarPI.act
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Model 34702A

SECTION I

GENERAL INFORMATION

Section I

)

1-1. INTRODUCTION.

1-2. This manual contains installation and operating in­
structions as well as maintenance information which in­
cludes performance checks for the Model 34702A. A
schematic diagram, theory of operation, and trouble­
shooting information are provided for use in main taining
the 34702A Multimeter Module.

1-3. DESCRIPTION.

1-4. The Hewlett-Packard Model 34702A Multimeter is a
signal conditioning module that may be connected to a
Model 34740A or 34750A Display Module, to measure AC
Voltage, DC Voltage, or resistance. The AC and DC volts
functions provide four decade ranges from 1 V to 1000 V.
Six resistance ranges from 100 n full scale to 10 Mn full
scale are provided by the "OHM (n)" function. Each
available range of the Model 34702A has 100% overranging
capability except the 1000 V range which has 20%.

Overload protection circuits allow up to
1200 V peak to be applied to the INPUT V
terminals without damaging the instrument. Up
to 350 V can be applied to the INPUT n
terminals without damaging the instrument. No
more than 500 V should be applied between
LO and Chassis (... ). Do not apply voltage
between LO and Chassis when using the
34721A or 34721B BCD Module. These mod­
ules connect LO to Chassis when attached to
the Model 34702A.

1-5. SPECIFICATIONS AND GENERAL INFORMATION.

1_6. Table 1-1 lists specifications for the Model 34702A
Multimeter. This table supercedes all other previously

printed specifications. Procedures are provided in Section V
to verify performance of the instrument to its specifications
and to readjust the instrument if required. The accuracy
specifications apply for ambient temperatures of 23° C
± 5° C. For temperatures outside this range, a temperature
coefficient factor (listed in Table 1-1) must be used.

1-7. Table 1-2 lists general information relating to the
instrument.

1-8. INSTRUMENT AND MANUAL IDENTIFICATION.

1-9. A three-section serial number (xxxxAxxxxx) is used
to identify your Model 34702A. Figure 1-1 illustrates the
meaning of the three parts of the number.

1-10. This manual is kept up-to-date with revised pages. If
the serial number of your instrument is lower than the one
on the title page of this manual, refer to the backdating
information in Section VIII which adapts this manual to
your instrument. All correspondence with Hewlett-Packard
Company should include the complete serial number.

xxxx A xxxxx
~ ~

o ~~~~i~i;~taP:rfi~ ~:~~e;r~d:~~~e~~:e ~~:t1:i~: :up~~~ 0
of instruments. instrument was man· ticular instru·

ufactured. ment in a series.

(A . America, U . United Kingdom,
J . Japan, G . Germanv)

Figure 1-1. Instrument Serial Number.
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Section I Model 34702A

Table 1-1. Specifications. (Measured using 34740A or 34750A Display Unit)

DC VOLTAGE
34740A

Performance:

Accuracy (+ 23°C ± 5°C), ~ 95% RH}
30 days ± (0.03% of reading + .01 % of range)
90 days ± (0.04% of reading + .01 % of range)
6 mo. ± (0.05% of reading + .02% of range)
1 yr. ± (0.06% of reading + .02% of range)

Stability (24 hours, + 23° C ± 1° C)
± (0.01 % of reading + 0.005% of range)

Temperature Coefficient (00 C to + 50° C)

DC voltage: ± (0.0035% of reading + 0.001 %
of range}/oC.

Input Characteristics:

Input resistance
1 and 10 V ranges: 11.11 Mf2 ± 0.2%
100 V range: 10.1 Mf2 ± 0.2%
1000 V range: 10 Mf2 ± 0.2%

Effective Common Mode Rejection (1 kf2 unbalance)
DC: > 80 dB. *

Normal Mode Rejection
50 Hz (Option 050): >60 dB (50 Hz ± 0.1%)
60 Hz (Option 060): >60 dB (60 Hz ± 0.1%)

* Does not apply when BCD Module is used.

AC VOLTAGE
34740A

Performance:

Accuracy (+ 23°C ± 5°C, ~95% RH)
30 days

45 Hz to 20 kHz ± (0.25% of reading + .05%
of range)

20 kHz to 100 kHz ± (0.75% of reading + .05%
of range)

90 days
45 Hz to 20 kHz ± (0.30% of reading + .05%

of range)
20 kHz to 100 kHz ± (0.80% of reading + .05%

of range)

6 mo.
45 Hz to 20 kHz ± (0.35% of reading + .05%

of range)
20 kHz to 100 kHz ± (O.85%of reading + .05%

of range)

1 yr.
45 Hz to 20 kHz ± (0.50% of reading + 0.05%

of range)
20 kHz to 100 kHz ± (1.0% of reading + 0.05%

of range)

Temperature Coefficient (0° C to + 50° C)

AC voltage: ± (0.03% of reading + 0.001 %
of range) / ° C.

Stability (24 hours, + 23° C ± 1° C)
ACvoltage: 45Hzto20kHz: ± (O.15%ofreading

+ 0.05% of range)
20 kHz to 100 kHz: ± (0.4% of reading
+ 0.05% of range)

Response Time: < 2 s within ± 0.3% of final value or 20
counts, whichever is greater.

I nput Characteristics:

1-2 Rev. A

Input impedance
1 and 10 V ranges: 11.11 Mf2 ± 0.2%/ /80 pF max.
100 V range: 10.1 Mf2 ± 0.2%/ /80 pF max.
1000 V range: 10 Mf2 ± 0.2%/ /80 pF max.

OHMS
34740A

Performance:

Accuracy (+ 23°C ± 5°C, ~ 95% RH)
30 days

10 Mf2 range ± (0.25% of reading + 0.02%
of range)

All other ranges ± (0.05% of reading + 0.02%
of range)

90 days
10 Mn range ± (0.30% of reading + 0.02%

of range)
All other ranges ± (0.06% of reading + 0.02%

of range)

6 mo.
10 Mn range ± (0.35% of reading + 0.03%

of range)
All other ranges ± (0.07% of reading + 0.03%

of range)

1 yr.
10 Mn range ± (0.50% of reading + 0.03%

of range)
All other ranges ± (0.11 % of reading + 0.03%

of range)

Stability (24 hours, 23° C ± 1° C)

10 Mnrange ± (0.1%ofreading+0.01%
of range)

All other ranges ± (0.02% of reading + 0.02%
of range)

Temperature Coefficient (0° C to + 50° C)
Ohms
10 Mn range: ± (0.035% ofc!eading + 0.001 %

of range) / C.
All other ranges: ± (0.006% of reading + 0.001 %

of range) / ° C.

DC VOLTAGE
34750A

Performance:

Accuracy (+ 23°C ± 5°Cl,";;; 95% RH)
30 days ± (0.025% of reading + .005% of range)
90 days ± (0.035% of reading + .005% of range)
6 mo. ± (0.045% of reading + .007% of range)
1 yr. ± (0.06% of reading + .01 % of range)

NOTE: Due to temperature change inside the instrument
between line and battery operation, the references
must be adjusted when changing modes to achieve
these specifications.

Stability (24 hours, + 23° C ± 1° C)
DC voltage: ± (.008% of reading ± .004% of range)

Temperature Coefficient (0° C to + 50° C)
DC voltage: ± (0.0025% of reading + 0.0002% of

range) /oC

Input Characteristics

Input resistance

1 and 10 V ranges: 11.11 Mn ± 0.2%
100 V range: 10.1 Mf2 ± 0.2%
1000 V range: 10 Mf2 ± 0.2%

Effective Common Mode Rejection (1 kn unbalance)
DC: >80 dB. *

* Does not apply when BCD Module is used.
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Table 1-1. Specifications (Cont'd).

1 yr.
10 Mn range ± (0.50% of reading + 0.02%

of range)
All other ranges ± (0.11 % of reading + 0.02%

of range)

Due to temperature change inside the instrument
between line and battery operation, the references
must be adjusted when changing modes to achieve
these specifications.

± (0.25% of reading + 0.015%
of range)

All other ranges ± (0.045% of reading + 0.015%
of range)

90 days
10 Mn range ± (0.3% of reading + 0.015%

of range)
All other ranges ± '(0.055% of reading + 0.015%

of range)

6 mo.
10 Mn range ± (0.35% of reading + 0.02%

of range)
All other ranges ± (0.065% of reading + 0.02%

of range)

Stability (24 hours, 23° C ± 1° C)
10 Mn range ± (0.1 % of reading + 0.009% of range)
All other ranges ± (0.2% of reading + 0.015% of range)

Temperature Coefficient (0° C to + 50° C)
10 Mn range: ± (0.035% ofd"eading + 0.001 %

of range) / C
All other ranges: ± (0.006% of reading + 0.001 %

of range) / ° C

NOTE:

Input Characteristics:
Input impedance

1 and 10 V ranges: 11.11 Mn ± 0.2%/ /80 pF max.
100 V range: 10.1 Mn ± 0.2%/ /80 pF max.
1000 V range: 10 Mn ± 0.2%/ /80 pF max.OHMS

34750A
Performance:

Accuracy (+ 23°C ± 5°C, ~ 95% RH)
30 days

10 Mn range

6 mo.
45 Hz to 20 kHz ± 1.35% of reading + .05%

of range)
20 kHz to 100 kHz ± 1.85% of reading + .05%

of range)

Normal Mode Rejection
50 Hz (Option 050): >60 dB (50 Hz ± 0.1 %)
60 Hz (Option 060): >60dB(60Hz ±0.1%)

AC VOLTAGE
34750A

Performance:

Accuracy (+ 23° ± 5°C. ~ 95% RH)
30 days

45 Hz to 20 kHz ± (0.25% of reading + .05%
of range)

20 kHz to 100 kHz ± ( .75% of reading + .05%
of range)

1 yr.
45 Hz to 20 kHz ± (0.50% of reading + 0.05%

of range)
20 kHz to 100 kHz ± (1.0% of reading + 0.05%

of range)

Stability (24 hours, + 23° C ± 1° C)
AC voltage: 45 Hz to 20 kHz: ± (0.15% of reading

+ 0.05% of range)
20 kHz to 100 kHz: ± (0.4% of reading

+ 0.05% of range)

Temperature Coefficient (0° C to + 50° C)
AC voltage: + (0.03% of reading + 0.001%

of range) / ° C

Response Time: < 2 s within ± 0.3% of final value or 200
counts, whichever is greater.

90 days
45 Hz to 20 kHz ± 1.3% of reading + .05%

of range)
20 k Hz to 100 kHz ± 1.8% of reading + .05%

of range)

/

Table 1-2. General Information.

DC VOLTAGE Input Characteristics:

34740A
Ranges: Input terminals: floating pair·

Full Scale Maximum Maximum input voltage

Range Reading Reading High to Low: ± 1200 V
Low to Chassis: ± 500 V •

1 V ± 1.0000 V ± 1.9999 V • Does not apply when BCD Module is used.

10 V ± 10.000 V ± 19.999 V
100 V ± 100.00 V ± 199.99 V

1000 V ± 1000.0 V ± 1200.0 V AC VOLTAGE

Overrange 34740A
1000 V range: 20%.
All other ranges: 100% (19999 max reading) Ranges:

Range Selection: manual pushbuttons Full Scale Maximum
Range Reading Reading

Performance:
1 V 1.0000 V 1.9999 V

Reading Rate 10 V 10.000 V 19.999 V
Option 050 (50 Hz): 8/s fixed 100 V 100.00 V 199.99 V
Option 060 (60 Hz): 5/s fixed 1000 V 1000.0 V 1200.0 V

Rev. A 1-3
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Table 1-2. General Information (Cont'd).

Model 34702A

Overrange
1000 V range: 20%
All other ranges: 100% (19999 max reading)

Range selection: manual pushbuttons

Performance:

Frequency range: 45 Hz to 100 kHz

Input Characteristics:

Input terminals: floating pair. *
Maximum input voltage

High to low: 1200 V rms. Except 1 V range.
1 V Range:

1200 V rms maximum 45 Hz - 200 Hz
300 V rms maximum 200 Hz - 100 kHz

Low to Chassis: ± 500 V *
* Does not apply when BCD Module is used.

Overrange
1000 V range: 20%
All other ranges: 100% (199999 max reading)

Range selection: manual pushbuttons

Reading rate
Option 050 (50 Hz): 4/s fixed
Option 060 (60 Hz): 5/s fixed

Input terminals: floating pair *

Maximum input voltage
High to Low: ± 1200 V
Low to Chassis: ± 500 V *

* Does not apply when BCD Module is used.

AC VOLTAGE
34750A

Ranges:

OHMS
34740A

Ranges:

Range

100 n
1 kn

10 kn
100 kn

1000 kn
10Mn

Full Scale
Reading

100.00 n
1.0000 kn
10.000 kn
100.00 kn
1000.0 kn
10.000 Mn

Maximum
Reading

199.99 n
1.9999 kn
19.999 kn
199.99 kn
1999.9 kn
19.999 Mn

Full Scale Maximum
Range Reading Reading

1 V 1.00000 V 1.99999 V
10 V 10.0000 V 19.9999 V

100 V 100.000 V 199.999 V
1000 V 1000.00 V 1200.00 V

Overrange
1000 V range: 20%
All other ranges: 100% (199999 max reading)

Range selection: manual pushbuttons

Overrange: 100% on all ranges

Range selection: manual pushbuttons

Frequency range: 45 Hz to 100 kHz

Input terminals: floating pair

Maximum input voltage
High to Low: 1200 V rms except on 1 V range.

On 1 V range 2.5 x 105 V Hz limit with min­
imum protection of 300 V rms.

Low Chassis: ± 500 V

Input Characteristics:

Input terminals: floating pair (different from voltage
input terminals!.

Current through measured resistor: 10 mA on 100 n
range decreasing one decade per successively high­
er range.

Effective Common Mode Rejection: same as dc spec­
Ifications.

Overload protection: ± 350 V peak (248 V rms sine
wave).

Other:

OHMS
34750A

Ranges:
100 n

1 kn
10 kn

100 kn
1000 kn

10 Mn

100.000 n
1.00000 kn
10.0000 kn
100.000 kn
1000.00 kn
10.0000 Mn

199.99 n
1.99999 kn
19.9999 kn
199.999 kn
1999.99 kn
19.9999 Mn

Operating temperature: OOC to + 50°C.

Storage temperature: - 40°C to + 75°C.

Line requirements: 100/120/220/240 V
- 10%, + 5% switchable:
48 Hz to 440 Hz; ~ 8.7 VA.

DC VOLTAGE
34750A

Ranges:
Full Scale Maximum

Range Reading Reading

1 V ± 1.00000 V ± 1.99999 V
10 V ± 10.0000 V ± 19.9999 V

100 V ± 100.000 V ± 199.999 V
1000 V ± 1000.00 V ± 1200.00 V

1-4

Overrange: 100% on all ranges

Range selection: manual pushbuttons

Input terminals: floating pair (different from voltage
input terminals).

Current through measured resistor: 10 mA on 100 n
range decreasing one decade per successively high­
er range.

Effective Common Mode Rejection: same as dc spec­
ifications.

Overload protection: ± 350 V peak (248 V rms sine
wave!.

Rev. A



Model 34702A

SECTION II

INSTALLATION

Section II

2-1. INTRODUCTION.

2-2. This section contains installation and shipping infor­
mation for the Model 34702A.

2-3. INITIAL INSPECTION.

24. The Model 34702A should be inspected upon receipt
for damage that might have occurred in transit. If there is
damage due to shipping, file a claim with the carrier. If
there are other electrical or mechanical deficiencies refer to
the warranty statement on the back of the title page. Use
the procedures provided in Section V to check instrument
performance.

2-5. CONNECTION TO THE DISPLAY MODULE.

2-6. Referring to Figure 2-1, connect the Model 34702A to
the Display Module using the following procedure:

a. Pull the side locks on the Display Module to the rear.

b. Position the Display Module and 34702A together so
that the tabs and slots on the sides of the two units
interlock.

c. Push the side locks toward the Display Module. This
pulls the two units together and locks them.

2-7. If a 34720A Battery Module or a 34721 B BCD
Module is to be used between the display module and the
34702A then the side locks on this middle module hold the
34702A.

2-8. REPACKAGING FOR SHIPMENT.

2-9. If the instrument is to be shipped to Hewlett-Packard
for service or repair, attach a tag to the instrument
describing the work to be accomplished and identifying the
owner of the instrument. Identify the instrument by serial
number, model number and name in any correspondence. If
you have any questions, contact your local Hewlett-Packard
Sales and Service Office.

2-10. If the original shipping container is to be used, place
the instrument in the container with appropriate packing
material and seal the container well with strong tape or
metal bands.

2-11. If an -hp- container is not to be used, use a heavy
carton or wooden box with an inner container. Wrap the
instrument with heavy paper or plastic and place cardboard
strips across the face for protection before placing the
instrument in the inner container. Use packing material
around all sides of the inner con tainer, and seal the ou ter
container well with strong tape or metal bands. Mark the
container with "DELICATE INSTRUMENT" or "FRAG­
ILE."

Figure 2-1. Installation of the Model 34702A.
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Turn on
instrument.

Select
measurement
function.

Five measurements per second of the Input Voltage or
Resistance afe displayed here. Overload occurs at
200 % of range and the Display blanks out except for
the left digit.

Select measurement range. (All ranges have 100"
overrange except 1000 V which has 20 %.l

J@le"' ":;~ "".,,,.,,.".<o~

\\\.t\l'~:~x~:~OOr~:~~1,o~~~,:~~~o~I~'~.O~jI111
11I ~~~2f

~ .... ~N<. ' • ~ x ' , ":dl 10 Mn· O.lI'A

(~~:~!!~~]3~4L~.'B'Z~B05~~~~ ~~_ • E~:~!!~~]
OBSERVE THE MAX PEAK VOLTAGE THAT MAY
BE INADVERTENTLY APPLIED TO THE OHMS
TERMI NALS WITHOUT DAMAGE TO THE
INSTRUMENT.

OBSERVE THE MAX VOLTAGE THAT MAY BE
APPLIED TO THE INPUT TERMINALS WITHOUT
DAMAGE TO THE INSTRUMENT.

Apply AC or DC voltage to be measured
to these two terminals. 00 Mn input
reslscanceJ Connect higher absolute DC
Voltage to H I terminal regardless of
polarity; the polarity is automatically
dISplayed.

Apply power here after selecting proper line voltage at
LINE SELECTOR switches. Line: 48 to 440 Hz,
8.7 VA max.

POSITION THESE TWO SWITCHES TO SELECT
ONE OF FOUR LINE VOLTAGES BEFORE CON·
NECTING POWER CORD.

m."tEo=====~I:'==:'==~~~~~~~=I===!iiEEilE~
~~~ci~25omA

~i04~~-125mA

LINE SEL ECTOR

IOO!120!220!240V +5% -10%
48-440'"'-' 8.7VA MAX.

.co" 11/

~.~~~LU
)470"'- 8 - 2804

adjustments

Pull out these two side locks to separate 34102A from
34140A for maintenance or to install a different
function module.

Figure 3-1. Front and Rear Panel Features.
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SECTION III

OPERATING INSTRUCTIONS

Section III

)

3-1. INTRODUCTION.

3-2. This section contains instructions and information
which will assist you in proper operation of the Model
34702A Multimeter Module. A Model 34740A or 34750A
Display Module is required to operate the Model 34702A.
Included in this section is identification of controls,
indicators and connectors; operating procedures; and BCD
output code information (for use in conjunction with the
34721B BCD Module).

3-3. PANEL FEATURES.

3-4. The panel features of the instrument are described in
Figure 3-1.

3-5. FRONT PANEL OPERATION.

3-6. There are two manual controls; the function switch
and the range switch (See Figure 3-1). Each range, except
the 1000 V range, has 100% overranging capability; e.g.
using a four digit display module 1.9999 V can be measured
on the 1 V range. The display blanks at 200% of range,
indicating an overload.

Overload protection circuits allow up to
1200 V peak to be applied to the INPUT V
terminals without damaging the instrument. Up
to 350 V can be applied to the INPUT n

terminals without damaging the instrument. No
more than 500 V should be applied between
LO and Chassis ( _ ). Do not qpply voltage
between LO and Chassis when using the
34721A or 34721B BCD Module. These mod­
ules connect LO to Chassis when attached to
the Model 34702A.

3-7. DC Voltage Measurement.

3-8. Set the Function switch to DCV, select the required
voltage range, and apply the voltage to be measured to the
I PUT V terminals.

3-9. AC Voltage Measurement.

3-10. Set the function switch to ACV, select the required
voltage range, and apply the voltage to be measured to the
INPUT V terminals.

3-11. Resistance Measurement.

3-12. Set the function switch to OHM (n), select the
required resistance range, and connect the device to be
measured to the INPUT n terminals.

3-13. 34721B/5055A OUTPUT CODES.

3-14. Output codes obtained from a 34721B BCD Module
when used in conjunction with the Model 34702A and a
display module are listed in Table 3-1. Refer to the 34721 B
Operating and Service Manual for further information
regarding the BCD Module.

Table 3-1. 34721B/5055A Output Codes.

PolaritY Digits
Number Overload Range Function Overrange Columns
Printed Column 9 Column 8 Column 7 Column 6 1 through 5

kS1 Volts

a DCV underrange a
1 + 10000 ACV overrange 1

2 1000 1000 kS1 2
3 100 100 3
4 10 10 4
5 1 1 5

6 .1 6

7 7

8 8

9 9

3-1
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4-0

TO
BCD MODULE

I
I
I
I

r----- J
1
I
I

347024-8-3612

POLARITY AND DECIMAL
POINT DATA

~

I
I

L----------------------1
I
I
1
I
I
I

Jl

Figure 4-1. Block Diagram.
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Model 34702A

4-1. INTRODUCTION.

SECTION IV

THEORY OF OPERATION

4-9. Range/Function Switches.

Section IV

)

4-2. This section contains a description of the Model
34702 Multimeter in simplified form followed by a more
detailed functional description. A detailed circuit schematic
is shown in Figure 7-3.

4-3. BLOCK DIAGRAM DESCRIPTION.

4-4. The circuits of the Model 34702A can be divided into
four major blocks shown in Figure 4-1.

4-5. ACV And DCV Attenuator.

4-6. The ACV/DCV Attenuator reduces the level of the
signal applied to the input so that it can be measured by the
34740A or 34750A Display Module. The signal can be
attenuated by a factor of 1, 10, 100 or 1000.

4-7. Current Source.

4-8. Re istance measurements are made by passing a
known current through the resistor being measured and
then measuring the voltage developed across the resistor.
The current source supplies five different Currents used by
the six available ohmmeter ranges. Resistance of an
unknown is measured by connecting it across the OHMS
terminals and selecting OHM (n) function.

4-10. Range and Function switching is accomplished by
manual selection. Data from the Range and Function
switches is supplied to the Display Module, and to the BCD
Module when it is connected.

4-11. AC Converter.

4-12. The AC Converter accepts ac voltage from the
attenuator and changes it to a dc voltage proportional to
the level of the applied signal.

4-13. DETAILED THEORY OF OPERATION.

4-14. ACV/DCV Attenuator.

4-15. Figure 4-2 shows the ACV/DCV Attenuator with its
AC and DC voltage accuracy adjustments deleted. Resistors
R3, R5, and R7, shown in Figure 7-5 are dc adjustments.
Capacitors C3 through C11, also shown in Figure 7-5,
provide ac compensation for the attenuator.

4-16. Ohms Converter.

4-17. Current Source. A simplified diagram of the Ohm­
meter current source is shown in Figure 4-3a. Zener diode
CRl6 is the voltage reference for the current source.

TO
,.-------------------AC CONVERTER

OR DC BYPASS

ITJ oeV.OHMS

IIN~UTI ACV

c:1l--j RI
~ C2 10M

R2
I.IM

3470ZA-B-3613

R4
1I0.88K

ATTENUATOR SHOWN WITH ACV SELEC·
TED ON THE 1 V RANGE. THE RANGE
SELECTOR SWITCHES ARE ME·
CHANICALLY LINKED SO THAT WHEN
ONE IS SELECTED, THE OTHERS ARE
RELEASED.

R6
II.088K

Range Selection Table

Range
Selected

A&B C 0

1 V up up up
10 V down up up

100 V down down up
1000V down up down

Figure 4-2. ACV/DCV Attenuator.
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Section IV Model 34702A

Amplifier A is connected in a non-inverting configuration
and Rb is adjusted such that 1 V (.1 V for the 10 MD
range) is developed across Ra and Rb. Amplifier B has its +
input connected to a stable dc voltage of -6.2 V. The - input
is connected to the output of Amplifier A through the
range reference resistors R52 - R56. The 1 V across Ra and
Rb causes the output of Amphfier B to become more
positive. This allows the current through Qx to vary such
that the - input of Amplifier B becomes approximately
- 6.2 V. The input current to Amplifier B is very smalL
Consequently the current that flows through the range
reference resistors is the same as the current supplied by the
source of Qx. The drain current of Qx is almost identical to
its source current because the gate current is extremely
smalL The drain current flows through Rx and develops a

dc voltage which is applied to the Display Module input.
The output current, Ix, is changed for different resistance
ranges by changing the value of Ra. On the 10 MD range
Switch Sb is in the 10 MD position which reduces the
voltage between points 4 and 5 to .1 V.

4-18. Ohms Protection Circuit. The actual circuit represen­
ted by Qx in Figure 4-3a is shown in Figure 4-3b. The
ohmmeter circuits are protected for voltages applied to the
"OHM (D)" input up to 350 V peak. Large negative
voltages are blocked by CR12. Large positive voltages are
blocked by the high collector to base breakdown voltages
of Q13 and Q14. CR13 conducts for positive voltages
greater than approximately 2 V, causing CR14 to conduct,

OHMS SENSE
(TO DISPLAY MODULE)

CRI6

-6.2V

-vIV

[

So

I ref-
RANGE SELECTION
SWITCH

(A) SIMPLIFIED OHMMETER CURRENT SDURCE

CRI2

R39
50K

CRI3

R41
10K

R40
3.9K

-12V
-12V

(B) ACTUAL CIRCUIT THAT REPLACES Ox SHOWN IN (A).

Figure 4-3. Ohms Converter.
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Model 34702A Section IV

turning on Q12. This places - 12 V at the collector of Q12
which turns off transistors Q11, Q13, and Q14.

4-19. AC Measuring Circuits.

4-20. A simplified diagram of the circuits used to measure
ac voltage is shown in Figure 4-4.

The attenuation of the input signal by the Attenuator
for the four ac voltage ranges is:

The output voltage of the attenuator is buffered by the
Impedance Converter. The voltage gain of the Impedance
Converter is adjustable and is approximately one. Its input
impedance is very high to minimize loading of the
Attenuator and its output resistance is low to drive the
Converter Amplifier. The AC Converter yields a dc output
voltage that is porportional to the average value of the
negative half-wave rectified input signal. The resulting
voltage is filtered and measured by the Display Module.

4-21. Impedance Converter. A simplified diagram of the
Impedance Converter is shown in Figure 4-5. The input
transistor Q1 is a source follower. Transistors Q2 and Q3
constitute an amplifier that provides bias current to Q1 and
a high input resistance (load resistance) for Q1. A positive
going voltage at point 1 causes the voltage at point 2 to
increase. This increased voltage at point 2 increases the

CI9 @100

CRa CR9

® LOW
DC

VOLTAGE
PASS TO

2.2 1M FILTER DISPLAY
R3I R32 MODULE

2.2K 2.2K

220K

34 T02A - B - 3615 '-- .,..24""K......- ....
H

.... ®

AC FEEDBACK R33
500

"" "l -.5(Vmax)

Figure 4-4. AC/DC Converter.
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Figure 4-5. Impedance Converter.

- 12V

+12V

11K

-12V

'---------+ ®

+12V

34102A-B-3616

current through Q2. The increased current causes the

voltage at point 4 to increase. Since Q3 is an emitter

follower, point 3 will also increase and follow very closely

the voltage at point 2. Since the output voltage is taken at

the emitter of Q3, R13 may be increased to make the gain

of the amplifier greater than unity.

4-22. AC Converter. Refer to Figure 4-4 for the following

discussion. Overall ac feedback is supplied from point 5

back to the inverting input. The voltage at point 5 is similar

in shape to the voltage at point 2, inverted and about

one-half the amplitude. Current for the negative half of the

waveform at point 5 flows through CR8, R31 and R33.

Current for the positive half of this waveform flows

through CR9, R32 and R33. The output voltage is taken at

the cathode of CR9, filtered by the Low Pass Filter and

measured by the Display Module. The DC Feedback

Amplifier provides a low frequency feedback path around

the Converter Amplifier to keep the Converter Amplifier

biased properly.
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5-1. INTROO UCTION.

Section V

SECTION V

MAINTENANCE

Table 5-1. Recommended Test Equipment.

J

5-2. This ection contains information necessary for main­
tenance of the -hp- Model 34702A Multimeter. Included are
Performance Tests and Adjustment Procedures for the 30
day, 90 day, 6 month, and I year intervals referred to in
Table I-I. To determine the optimum calibration interval
for your instrument, refer to MIL Specification MIL­
C-45662A. If, after completing the Performance Checks,
you find that the instrument does not meet its required
pecifica tions, refer to the Adj u tmen t Procedure (para­

graph 5-16). Attempt to readjust the instrument to bring it
into specification. If, after adjusting the instrument, it is
still out of specification, refer to troubleshooting in Section
VII.

5-3. RECOMMENOED TEST EQUIPMENT.

5-4. The test equipment that is recommended for maintain­
ing the Model 34702A is listed in Table 5-1. If the
recommended model is not available, u e equipment that
has specifications equal to or better than those listed.

5-5. PERFORMANCE TESTS.

Instrument Required Recommended
Type Characteristics Model

AC Calibrator 1 V, 10 V, 100 V -hp- Model 745A/746A
1000 V, 45 Hz to
100 kHz
Accuracy: ± 0.04%
of setting (45 Hz to
20 kHz)
± 0.15%of setting
(100 kHz)

100 n, 1 kn Accuracy: ± 0.01% General Radio
10 kn, 100 kn, Model GR 1433·Z
1Mn,10Mn Decade Resistor
standard resistors

DC Standard 1 V,10V,100V, -hp-740B
1000 V Ranges
Accuracy: ± 0.008%

Electronic Capable of measur· ·hp· Model 5300A/
Counter ing the period of 5302A

50 Hz or 60 Hz to
within ± .01 %

34750A

RECOMME DED TEST EQUIPME T:

Accuracy (+ 23°C ± 5°C), ~95% RH):

DC Standard, -hp- Model 740B

5-6. The following tests verify that the Model 34702A is
operating properly and meets the specifications listed in
Table 1-1 of this manual. These tests should be completed
before any attempt is made to adjust the instrument.

5-7. A Performance Test Record is provided a t the end of
this section for recording the results of the Performance
Tests.

5-8. All of the following tests have been written to include
the use of either a 34740A or 34750A Display Module.

30 days
90 days
6 mo.
I yr.

± (0.025% of reading + .005% of range)
±(0.035% of reading + .005% of range)
±(0.045% of reading + .007% of range)
±(0.06% of reading + .0 I % of range)

5-9. DC Accuracy Test (DCV Function).

DESCRIPTIO :
This test verifies the ability of the Model 34702A to
measure dc voltage accurately within the pecification
limits.

SPECIFICATIO

34740A

Accuracy (+ 23° C ± 5° C), ~ 95% RH) :

30 days ± (0.03% of reading + .01% of range)
90 days ±(0.04% of readIng + .0 I% of range)
6 mo. ± (0.05% of reading + .02% of range)
I yr. ± (0.06% of reading + .02% of range)

TEST PROCEDURE:

a. Select the DCV function of the Model 34702A and
connect a dc standard (-hp- Model 740B or equivalent) to
the 34702A I PUT V terminals.

b. Check dc accuracy for both polarities of input
according to Table 5-2. Apply short to 34702A input to
check 0 V reading on all ranges.

aTE

With 1000 V applied only the positive polarity
is checked due to the pOSSibility of arcing
within the Model 740B.
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Section V PERFORMANCE TEST Model 34702A

Table 5-2. DC Accuracy.

34740A Display 34750A Display
DC 34702A DC 34702A

Standard Range Standard Range
30 Day 90 Day 6 Months 1 Year 30 Day 90 Day 6 Months 1 Year

..0001 to .0001 to ..0002 to ..0002 to .00004 to .00005 to ..00007 to ..00010 to
OV 1 V + .0001 + .0001 + .0002 + .0002 OV 1 V + .00004 + .00005 + .00007 + .00010

± .9996 to ± .9995 to ± .9993 to ± .9992 to .99971 to ± .99960 to ± .99948 to ± .99930 to
1 V 1 V ± 1.0004 ± 1.0005 ± 1.0007 ± 1.0008 ± 1 V 1 V ± 1.00029 ± 1.00040 ± 1.00052 ± 1.00070

± 1.8993 to ± 1.8991 to ± 1.8989 to ± 1.8987 to ± 1.89948 to ± 1.89929 to ± 1.89908 to ± 1.89876 to
± 1.9 V 1 V ± 1.9007 ± 1.9009 ± 1.9012 ± 1.9013 ± 1.9 V 1 V ± 1.90052 ± 1.90072 ± 1.90093 ± 1.90124

± 1.9973to ± 1.9971 to ± 1.9968 to ± 1.9965 to , 1.99746 to ± 1.99725 to ± 1.99703 to ± 1.99660 to
± 1.998 V 1 V ± 1.9987 ± 1.9989 ± 1.9962 ± 1.9995 ± 1.998 V 1 V ± 1.99854 ± 1.99875 ± 1.99897 ± 1.99940

·0.001 to ·0.001 to ·0.002 to ·0.002 to ·0.1004 to . 0.0005 to ·0.0007 to ·0.0010 to
OV 10V + 0.001 + 0.001 + 0.002 + 0.002 OV 10V + 0.(,004 + 0.0005 + 0.0007 + 0.0010

± 9.996 to ± 9.995 to ± 9.993 to ± 9.992 to ± 9.9971 to ± 9.9960 to ± 9.9948 to ± 9.9939 to
10 V 10V ± 10.004 ± 10.005 ± 10.007 ± 10.008 ± 10 V 10V ± 10.0029 ± 10.0040 ± 10.0052 ± 10.0070

± 18.993 to ± 18.991 to ± 18.989 to ± 18.987 to ± 18.9948 to ± 18.9929 to ± 18.9903 to ± 18.9876 to
± 19 V 10 V ± 19.007 ± 19.009 ± 19.012 ± 19.013 ± 19 V 10V ± 19.0052 ± 19.0072 ± 19.0093 ± 19.0124

·00.01 to ·00.01 to ·00.02 to ·00.02 to . 00.004 to ·00.005 to ·00.007 to ·00.010 to
OV 100 V + 00.01 + 00.01 + 00.02 + 00.02 OV 100 V + 00.004 + 00.005 + 00.007 + 00.010

±99.96 to ± 99.95 to ± 99.93 to ± 99.92 to ± 99.971 to ± 99.960 to ± 99.948 to ± 99.930 to
100 V 100 V ± 100.04 ± 100.05 ± 100.07 ± 100.08 ± 100 V 100 V :t 100.029 ± 100.040 ± 100.052 ± 100.070

± 189.93 to ± 189.91 to ± 189.89 to ± 189.87 to ± 189.948 to ± 189.929 to ± 189.908 to 189.876 to
190 V 100 V ± 190.07 ± 190.09 ± 190.12 ± 190.13 ± 190 V 100 V ± 190.052 ± 190.072 ± 190.093 ± 190.124

·000.1 to ·000.1 to - 000.2 to ·000.2 to ·000.04 to ·000.05 to ·000.07 to ·000.10 to
OV 1000 V + 000.1 + 000.1 + 000.2 + 000.2 OV 1000 V + 000.04 + 000.05 + 000.07 + 000.10

+ 999.6 to + 999.5 to + 999.3 to + 999.2 to + 999.71 to + 999.60 to + 999.48 to ± 999.30 to
of 1000 V 1000 V + 1000.4 + 1000.5 + 1000.7 + 1000.8 + 1000 V 1000 V + 1000.29 + 1000.40 + 1000.52 1000.70

DE CRIPTIO :

SPECIFICATlO :

5-10. Input Impedance Test (DCV and ACV Function).

Input impedance affect the ability of a voltmeter to
accurately measure a given voltage because of loading
effect cau ed by the impedance. ormally, it is de irable
to achieve a high an input impedance as possible. Thi
check ensures that the input impedance of the Model
34702A meet the pecificati ns listed below. The 34702A is not checked on the 10 V range

since the input circuit is equivalent for both the
1 Vand the 10 V ranges.

d. Set the Model 34702A to the 100 V range and hort
the resistance box with a jumper lead.

e. Set the dc standard for + 100.00 V (34740A) or
+ 100.000 V (34750A) a observed on the Di play Module.

b. et the resistance decade to 10 MQ and then shunt it
with a jumper lead. et the DC standard for + 1.0000 V
(34740A Display) or + 1.00000 V (34750A Di play) as
observed on the Di play Module.

c. Remove the jumper lead and again observe the
display. It should read between .5258 V and .5268 V
(34740A) or between .52582 and .52681 (34750A).

OTE

11.11 MQ ± 0.2% ~80 pF
10.1 MQ ± 0.2% ~80 pF
10 MQ ± 0.2% ~80 pF

I and 10 V range
100 V range:
1000 V range:

Input Resi tance

RECOMME OED TE T EQUIPME T:

AC Calibrator, -hp- Model 745A
DC Standard, -hp- Model 7408
Re istance Decade G R Model 1433-Z

TEST PRO EDURE:

a. Connect the equipment as hown in Figure 5-1. The
Model 34702A hould be et to 0 Von the I V range.

WARNING I
Use extreme caution when removing or replac­
ing the jumper in Steps f, g and i to avoid
electrical shock when performing the input
impedance test on the 100 V and 1000 V
ranges.
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DC STANDARD
hp 7408

OUTPUT CABLE
1I055B

3<702A-6-3623

DISPLAY
hp 34740A/34750A

.-----~---==-=-Ci51MULTI METER
hp 34702A

RESISTA CE
DECADE

BOX

G. R. MODEL 1433- Z

5-11. 0 C Effective Common Mode Rejection.

DESCRIPTIO :

J. Change the ac standard frequency to 20 kHz. The
34702A display should indicate ~ .7059 (34740A) or
~ .70594 (34750A). This verifies the 34702A input capac­
ity specification.

Effective ommon Mode Rejection (ECMR) is a measure of
the effect of a common mode ource on the mea ured value
or readout of the in trument with a 1 kS1 unbalance.
Typically ECMR is measured in decibel (dB) and can be
calculated by the following formula:

Common Mode Voltage Applied
ECMR (dB) = _0 logl 0 ( )

Change in Display Indication
SPECIFICATIO :

Effective Common Mode Rejection (l kS1 unbal­
ance): > 80 dB.

RECOMME OED TEST EQUIPME T:

DC Standard, -hp- Model 740B
Resistor, I kS1 ± I% (resistance decade may be used for
this)

j. ,et the dc standard OUTPUT to zero. Replace de
tandard wi th the ac standard.

Figure 5-1. Input Impedance Test.

f. Turn the dc tandard OUTP T to OFF. Remove the (34740A) or + 1.00000 V ± I count (34750A) as ob erved
jumper from the resi tance box. Set de tandard OUTPUT on the Display Module.
to 0 and again observe the di play. It should read 50.20
to 50.30 (34740A) or 50.201 to 50.301 (34750A).

g. Turn the dc standard 0 TP T to OFF. Set the
Model 34702 to the 1000 V range and hort the resi tance
box with a jumper lead.

h. Turn the dc standard OUTPUT to 0 . Set the dc
standard for + 1000.0 V (34740A) or + 1000.00 V
(34750A)as ob erved on the Di play Module.

k. Set the Model 34702A to the I V range. Replace the
resistance box with a 100 kilohm resistor (-hp- Part umber
0757-0465). Connect one end of the resistor directly to the
HI terminal. Set the ac standard frequency to I kHz. Adjust
the ac tandard amplitude for + 1.0000 V ± I count

i. Turn the dc standard OUTPUT to OFF. Remove the
jumper from the re i tance box. Turn the de standard
OUTPUT to 0 and again observe the display. It should
read 499.7 to 500.7 (34740A) or 499.75 to 500.75
(34750A).

DC STANDARD
hp 7408

Figure 5-2. Effective Common Mode Rejection.
)

@

OUTPUT CABLE
11055B

347024-6-3624

DISPLAY
34740A/34750A

.------------!:e------=--=-=-0i MULTI METER
hp 34702A

IK
±I%

CONNECT TO
REAR PANEL
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Section V PERFORMANCE TEST Model 34702A

TEST PROCEDURE:

a. Disconnect all previou connections to the Model
34702A input and connect the equipment a shown in
Figure 5-2. Set the dc standard for a +I0 V output. Set the
34702A to the I V range.

b. Observe the voltmeter display. It hould read Ie
than 10 counts (34740A Display) or 100 counts (34750A
Display). This verifies an effective common mode rejection
at dc of> 80 dB.

5-12. Normal Mode Rejection.

DESCRIPTIO:

ormal Mode Rejection ( MR) is a measure of the ability
of the Model 34702A to reject ac signals applied to the
INPUT V terminals while the instrument is operating in
DCV function. MR is measured in decibels (dB) and can
be calculated by the following formula:

Peak ormal Mode Voltage
NMR (dB) =20 log} 0 ( )

Peak Display Indication

SPECIFICATIO :

ormal Mode Rejection: Greater than 60 dB (at 50 Hz
± 0.1 % or 60 Hz ± 0.1 %).

RECOMME DED TEST EQUIPME T:

AC Calibrator, -hp- Model 745A
Electronic Counter, -hp- Model 5300A/5302A

TEST PROCEDURE:

a. Disconnect all previous connections to the 34702A
input and connect the equipment as shown in Figure 5-3.
Set the Model 34702A to DCV and the 1 V range.

be tween 16.650 ms and 16.683 ms (I 9.980 ms to
20.020 ms for Option 050). The Display Module should
read < 10 counts (34740A Display) or < lob counts
(34750A Display).

5-13. AC Accuracy.

DESCRIPTIO :

This test verifies the ability of the Model 34702A to
measure ac voltage accurately to within the specification
tolerances.

SPECIFICATION:

34740A

Accuracy (+ 23° C ± 5° C, ~ 95% RH):

30 days
45 Hz to 20 kHz ±(0.25% of reading +

.05% of range)
20 kHz to 100 kHz ± (0.75% of reading +

.05% of range)

90 days
45 Hz to 20 kHz ±(0.30% of reading +

.05% of range)
20 kHz to 100 kHz ± (0.80% of reading +

.05% of range)

6 mo.
45 Hz to 20 kHz ±(0.35% of reading +

.05% of range)
20 kHz to 100 kHz ±(0.85% of reading +

.05% of range)

b. Adjust the ac calibrator output for .707 V rms (1 V
peak).

c. Set the counter controls to measure period and adjust
the ac calibrator frequency for a counter indication

1 yr.
45 Hz to 20 kHz ± (0.50% of reading +

0.05% of range)
20 kHz to 100 kHz ± (1.0% of reading +

0.05% of range)

MULTIMETER
hp 34702A

OA

MEASURING SYSTEM
hp 5300A(5302A

~
~

AC CALIBRATOR
hp 745A

-~

0 0 0 0 0 0 0 DO
DISPLAY

@ @ @ @ @ @ hp 34740A/3475

<D 0> r c c=J\I I I I I I I I

a 1 coc ~J[II] [III] D:J ~ 000000 @)

0 000<f< (r----JL)34701A.-B-3611

Figure 5-3. Normal Mode Rejection.
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Model 34702A PERFORMANCE TEST Section V

Table 5-3(a). AC Accuracy (45 Hz and 20 kHz).

)

34750A

Accuracy (+ 23° C ± 5° C, ~ 95% RH):

30 days
45 Hz to 20 kHz ±(0.25% of reading +

.05% of range)
20 kHz to 100 kHz ±(.75% of reading +

.05% of range)

90 days
45 Hz to 20 kHz ±(.3% of reading +

.05% of range)
_0 kHz to 100 kHz ±(.8% of reading +

.05% of range)

6 mo.
45 Hz to 20 kHz ±(.35% of reading +

.05% of range)
20 kHz to 100 kHz ±(. 5% of reading +

.05% of range)

1 yr.
45 Hz to 20 kHz ±(0.50% of reading +

0.05% of range)
20 kHz to 100 kHz ±(I .0% of reading +

0.05% of range)

RECOMME OED TEST EQUIPME T:

AC Calibrator/High Voltage Amplifier, -hp- Model
745A/746A or equivalent.

TEST PROCEDURE:

a. Set the Model 34702A function switch to ACY and
select the 1 Y range. Apply short to 34702A input and
check 0 Y reading on all ranges.

b. Using an ac calibrator and a high voltage amplifier
(-hp- Model 745A/746A recommended), check the accur­
acy of the Model 34702A for inputs other than 0 Y at
45 Hz and 20 kHz using Table 5-3(a). Also check the
accuracy for these inputs at 100 kHz using Table 5-3(b). All
readings should be within the limits specified by the tables:

5-14. Response Time.

DESCRIPTIO :

This test verifies the ability of the Model 34702A to
respond quickly to changes in input voltage.

SPECIFICATIO

34740A

Response time: < 2 s to within ± 0.3% of final value or 20
counts, whichever is greater.

)

AC 34702A 34740A Display AC 34702A 34750A Display

Standard Range" 30 Day 90 Day 6 Months 1 Year Standard Range 30 Day 90 Day 6 Months 1 Year

OV 1 V .0005 .0005 .0005 .0005 OV 1 V .00040 .00050 .00050 .00050

.9970 to .9965 to .9960 to .9945 to .99710 to .99650 to .99600 to .99550 to

1 V 1 V 1.0030 1.0035 1.0040 1.0055 1 V 1 V 1.00290 1.00350 1.00400 1.00550

1.8948 to 1.8938 to 1.8929 to 1.8900 to 1.89485 to 1.89380 1.89285 to 1.89000 to

1.9 V 1 V 1.9053 1.9062 1.9072 1.9100 1.9 V 1 V 1.90515 1.90620 1.90715 1.91000

1.9845 to 1.9835 to 1.9825 to 1.98463 to 1.98353 to 1.98254 to

1.990 V 1 V 1.9955 1.9965 1.9975 --- 1.990 V 1 V 1.99538 1.99647 1.99747 --

OV 10 V 0.005 0.005 0.005 0.005 OV 10V 0.0040 0.0050 0.0050 0.0050

9.970 to 9.965 to 9.960 to 9.945 to 9.9710 to 9.9650 to 9.9600 to 9.9550 to

10V 10 V 10.030 10.035 10.040 10.055 10 V 10 V 10.0290 10.0350 10.0400 10.0550

18.948 to 18.938 to 18.929 to 18.900 to 18.9485 to 18.9380 to 18.9285 to 18.9000 to

19 V 10 V 19.053 19.062 19.072 19.100 19 V 10 V 19.0515 19.0620 19.0715 19.1000

OV 100V 00.05 00.05 00.05 00.05 OV 100 V 00.040 00.050 00.050 00.050

99.70 to 99.65 to 99.60 to 99.45 to 99.710 t6 99.650 to 99.600 to 99.550 to

100 V 100 V 100.30 100.35 100.40 100.55 100V 100 V 100.290 100.350 100.400 100.550

189.48 to 189.38 to 189.29 to 189.00 to 189.485 to 189.380 to 189.285 to 189.000 to

190 V 100 V 190.53 190.62 190.72 191.00 190 V 100 V 190.515 190.620 190.715 191.000

OV 1000 V 000.5 000.5 000.5 000.5 OV 1000 V 000.40 000.50 000.50 000.50

997.0 to 996.5 to 996.0 to 994.5 to 997.10 to 996.50 to 996.00 to 995.50 to

1000 V 1000 V 1003.0 1003.5 1004.0 1005.5 1000 V 1000 V 1002.90 1003.50 ·1004.00 1005.50
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Section V PERFORMANCE TEST

Table 5-3(b). AC Accuracy (100 kHz).

Model 34702A

AC 34702A 34740A Display AC 34702A 34750A Dtsplay

Standard Range 30 Day 90 Day 6 Months 1 Year Standard Range 30 Day 90 Day 6 Months 1 Year

OV 1 V .0005 .0005 .0005 .0005 OV 1 V .00050 .00050 .00050 .00050

.9920 to .9915 to .9910 to .9895 to .99200 to .99150 to .99100 to .98950 to

1 V 1 V 1.0080 1.0085 1.0090 1.0105 1 V lV 1.00800 1.00850 1.00900 1.01050

1.8853 to 1.8839 to 1.8829 to 1.8801 to 1.88525 to 1.88430 to 1.88335 to 1.88050 to

1.9 V 1 V 1.9148 1.9162 1.9171 1.9200 1.9 V 1 V 1.91475 1.91570 1.91665 1.91950

OV 10 V 0.005 0.005 0.005 0.005 OV 10 V 0.0050 0.0050 0.0050 0.0050

9.920 to 9.915 to 9.910 to 9.895 to 9.9200 to 9.9150 to 9.9100 to 9.8950 to

10V 10V 10.080 10.085 10.090 10.105 10 V 10 V 10.0800 10.0850 10.0900 10.1050

18.853 to 18.839 to 18.829 to 18.801 to 18.8525 to 18.8430 to 18.8335 to 18.8050 to

19 V 10V 19.148 19.016 19.171 19.200 19 V 10 V 19.1475 19.1570 19.1665 19.1950

OV 100 V 00.05 00.05 00.05 00.05 OV 100 V 00.050 00.050 00.050 00.050

99.20 to 99.15 to 99.10 to 98.95 to 99.200 to 99.150 to 99.100 to 98.950 to

100 V 100V 100.80 100.85 100.90 101.05 100 V 100 V 100.800 100.850 100.900 101.050

188.53 to 188.39 to 188.29 to 188.01 to 188.525 to 188.430 to 188.335 to 188.050 to

190 V 100 V 191.48 190.16 191.71 192.00 190 V 100 V 191.475 191.570 191.665 191.950

OV 1000 V 000.5 000.5 000.5 000.5 OV 1000 V 000.50 000.50 000.50 000.50

992.0 to 991.5 to 991.0 to 989.5 to 992.00 to 991.50 to 991.00 to 989.50 to

1000 V 1000 V 1008.0 1008.5 1009.0 1010.5 1000 V 1000 V 1008.00 1008.50 1009.00 1010.50

34750A

Accuracy (+ 23°C ± 5°C, ~95% RH):

34750A

Response time: < 2 s to within ± 0.3% of final value or
200 counts, whichever is greater.

RE OMME OED TEST EQUIPME T:

AC Calibrator, -hp- Model 745A or equivalent

TEST PRO EDURE:

a. Set the ac calibrator output to 10 V at 1 kHz. Set the
34702A to ACV on the 10 V range.

b. Connect the output of the ac calibrator to the
34702A INPUT V terminals while observing the
34740A/34750A Display Module. The display indication
should read within 30 counts (34740A) or 300 counts
(34750A) of its final value within two seconds after the
34702A i connected to the ac calibrator.

5-15. Ohms Accuracy.

DESCRIPTIO :

This test verifies the ability of the Model 34702A to
accurately measure resi tance to within the limits of the
specification given below.

SPECIFICAno

34740A

Accuracy (+ 23°C ± 5°C, ~ 95% RH) :

5-6 Rev. A

30 days
10 Mr2 range

All other
ranges

90 days
10 Mr2 range

All other
ranges

6 mo.
10 Mr2 range

All other
ranges

1 yr.
10 Mr2 range

All other
ranges

30 days
10 Mr2 range

All other
ranges

±(0.25% of reading +
0.02% of range)

±(0.05% of reading +
0.02% of range)

±(0.30% of reading +
0.02% of range)

±(0.06% of reading +
0.02% of range)

±(0.35% of reading +
0.03% of range)

±(0.07% of reading +
0.03% of range)

±(0.50% of reading +
0.03% of range)

±(0.11 % of reading +
0.03% of range)

±(0.25% of reading +
0.015% of range)

±(0.045% of reading +
0.015% of range)



Model 34702A PERFORMANCE TEST Section V

90 days
10 Mn range

All other
ranges

6 mo.
10 Mn range

All other
ranges

±(0.3% of reading +
0.015% of range)

±(0.055% of reading +
0.015% of range)

± (0.35% of reading +
0.02% of range)

±(0.065% of reading +
0.02% of range)

Resistance Decade, GR Model 1433-Z or equivalent.

NOTE

Due to temperature change inside the instru­
ment between line and battery operation, the
voltage references in the Display Module must
be adjusted when changing modes to achieve
these specifications.

TEST PROCEDURE:

RECOMMENDED TEST EQUIPMENT:

a. Connect a resistance decade with 100 n through
1 Mn steps to the INPUT n terminals of the Model
34702A.

b. Refer to Table 5-4 and check the accuracy of the
34702A on the 100 n through 10 Mn ranges.

Table 5-4. Ohms Accuracy Test.

±(0.50% of reading +
0.02% of range)

± (0.11 %of reading +
0.02% of range)

All other
ranges

1 yr.
10 Mn range

)

Resistance 34702A 34740A Display DC 34702A 34750A Display

Standard Ran~e 30 Day 90 Day 6 Months 1 Year Standard Range 30 Day 90 Day 6 Months 1 Year

on 100 n 00.02 00.02 00.03 00.03 on 100 n 00.015 00.015 00.020 00.020

99.93 to 99.92 to 99.90 to 99.86 to 99.940 to 99.930 to 99.915 to 99.870 to

loon 100 n 100.07 100.08 100.10 100.14 loon 100 n 100.060 100.070 100.085 100.130

189.89 to 189.87 to 189.84 to 189.76 to 189.900 to 189.881 to 189.877 to 189.771 to

190.n 100 n 190.12 190.13 190.16 190.24 190n 100 n 190.101 190.120 190.124 190.229

on lkn .0002 .0002 .0003 .0003 on 1 kn .00015 .00015 .00020 .00020

.9993 to .9992 to .9990 to .9986 to .99940 to .99930 to .99915 to .99870 to

l000n 1 kn 1.0007 1.0008 1.0010 1.0014 looon 1 kn 1.00060 1.00070 1.00085 1.00130

1.8989 to 1.8987 to 1.8984 to 1.8976 to 1.89900 to 1.89881 to 1.89877 to 1.89771 to
1900n 1 kn 1.9012 1.9013 1.9016 1.9024 1900n 1 kn 1.90101 1.90120 1.90124 1.90229

1.9888 to 1.9886 to 1.9883 to 1.9875 to 1.98895 to 1.98891 to 1.98871 to 1.98761 to
1990n 1 kn 1.9912 1.9914 1.9917 1.9925 1990n 1 kn 1.99105 1.99109 1.99129 1.99239

on 10 kn 0.002 0.002 0.003 0.003 on 10 kn 0.0015 0.0015 0.0020 0.0020

9.993 to 9.992 to 9.990 to 9.986 to 9.9940 to 9.9930 to 9.9915 to 9.9870 to
10 kn 10kn 10.007 10.008 10.010 10.014 10 kn 10kn 10.0060 10.0070 10.0085 10.0130

18.989 to 18.987 to 18.984 to 18.976 to 18.9900 to 18.9881 to 18.9877 to 18.9771 to
19 kn 10 kn 19.012 19.013 19.016 19.024 19 kn 10kn 19.0101 19.0120 19.0124 19.0229

on 100 kn 00.02 00.02 00.03 00.03 on 100 kn 00.015 00.015 00.020 00.020

99.93 to 99.92 to 99.90 to 99.86 to 99.940 to 99.930 to 99.915 to 99.870 to
100 kn 100 kn 100.07 100.08 100.10 100.14 100 kn 100 kn 190.060 100.070 100.085 100.130

189.89 to 189.87 to 189.84 to 189.76 to 189.900 to 189.881 to 189.877 to 189.771 to

190 kn 100 kn 190.12 190.13 190.16 190.24 190 kn 100kn 190.101 190.120 190.124 190.229

on 1000 kn 000.2 000.2 000.3 000.3 on 1000 kn 000.15 000.15 000.20 000.20

999.3 to 999.2 to 999.0 to 998.86 to 999.40 to 999.30 to 999.15 to 998.70 to
1 Mn 1000 kn 1000.7 1000.8 1001.0 1001.4 1 Mn 1000 kn 1900.60 1000.70 1000.85 1001.30

1898.9 to 1898.7 to 1898.4 to 1897.6 to 1899.00 to 1898.81 to 1898.77 to 1897.71 to

1.9 Mn 1000 kn 1991.2 1901.3 1901.6 1902.4 1.9 Mn 1000 kn 1901.01 1901.20 1901.24 1902.29

on 10Mn 0.002 0.002 0.003 0.003 on 10Mn 0.0015 0.0015 0.0020 0.0020

9.973 to 9.968 to 9.961 to 9.947 to .99745 to .99685 to .99630 to .99480 to

10Mn 10Mn 10.027 10.032 10.038 10.053 10Mn 10Mn 1.00265 1.00315 1.00370 1.00520
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Section V

5-16. ADJUSTMENT PROCEDURE.

ADJUSTMENT PROCEDURES

RECOMMENDED TEST EQUIPMENT:

Model 34702A

5-17. The following is a complete adjustment procedure
for the Model 34702A.

NOTE

Before proceeding, it should be ascertained that
the display module is operating properly and is
calibrated.

5-18. Cover Removal.

5-19. Disconnect the power cord. Separate the 34702A
from the display module by pulling the two side locks at
the back of the instrument rearward and lifting the
mainframe from the 34702A. Separate the 34702A main
assembly from its cover by spreading apart two sets of
plastic fmgers, as shown in Figure 5-4, and removing the
cover. After removing the cover reconnect the 34702A to
the mainframe and attach the power cord.

Figure 5-4. Removal From Case.

NOTE

It will be necessary to turn the instrument
upside down to obtain access to the 34702A
adjustments. Figure 5-5 shows the location of
all adjustments in the Model 34702A.

5-20. DC Adjustments.

DESCRIPTION:

These adjustments affect dc accuracy of the Model
34702A.

5-8

DC Standard, -hp- Model 740B or equivalent

CALIBRATION PROCEDURE:

I WARNING I
1000 V is used in the following procedure.
Contact with this voltage can cause death or
serious injury.

a. Select the 10 V range of the 34702A and connect a
dc standard to the INPUT V terminals.

b. Set the output of the dc standard to 10 V and adjust
Al R3 for a 10.000 V readout (34740A), or a 10.0000 V
readout (34750A).

c. Select the 100 V range of the 34702A and set the dc
standard to 100 V output. Adjust R5 to obtain a 100.00 V
readout (34740A) or a 100.000 V readout (34750A).

d. Select the 1000 V range of the 34702A and set the
dc standard to 1000 V output. Adjust R7 to give a
1000.0 V readout (34740A), or a 1000.00 V readout
(34750A).

5-21. 34702A AC Adjustments.

DESCRIPTION:

These adjustments affect ac accuracy of the Model 34702A.

RECOMMENDED TEST EQUIPMENT:

AC Calibrator, -hp- Model 745A
High Voltage Amplifier, -hp- Model 746A

CALIBRATION PROCEDURE:

I WARNING I
1000 V ac is used in the following procedure.
Contact with this voltage can cause death or
serious injury.

a. Select the ACV function of the Model 34702A and
set it to the 1 V range.

b. Apply 1 V at 10kHz from the ac calibrator to the
34702A INPUT V terminals and adjust A1R13 for a
1.0000 V readout (34740A), or a 1.00000 readout
(34750A).

c. Select the 1000 V range of the Model 34702A and
apply 1000 V from the ac calibrator/high voltage amplifier
to the 34702A.



Model 34702A ADJUSTMENT PROCEDURES Section V

d. Adjust A1C5 (coarse adj.) for a 1000.0 V readout
(34740A), or a 1000.00 V readout (34750A).

5-22. 34702A Ohms Adjustments.

DESCRlPTION:
e. Select the 10 V range of the Model 34702A and set

the ac calibrator to the 10 V range~ These adjustments affect the Ohms Accuracy of the Model
34702A.

f. Adjust A1C6 for a 10.000 V readout (34740A), or a
10.0000 V readout (34750A).

g. Select the 100 V range of the Model 34702A and set
the ac calibrator for 100 V output.

RECOMMENDED TEST EQUIPMENT:

Decade Resistor, General Radio Model 1433-Z or equivalent.

h. Adjust A1C9 for a 100.00 V readout (34740A), or a
100.000 V readout (34750A). CALIBRATION PROCEDURE:

i. Select the 1000 V range of the Model 34702A and
apply 1000 V from the ac calibrator/high voltage amplifier.

j. Adjust A1C11 (fme adj.) for a 1000.0 V readout
(34740A), or a 1000.00 V readout (34750A).

I WARNING I

a. Connect the resistance decade to the 34702A INPUT
r2 terminals using two short lengths of copper wire. Set the
resistance decade to 10 kr2.

b. Select the OHM function of the Model 34702A and
set it to the 10 kr2 range. Adjust Al R64 to give a
10.000 kr2 readout (34740A), or a 10.0000 kr2 readout
(34750A).

To avoid possible electrical shock, tum off the
high voltage amplifier before disconnecting it
from the Model 34702A.

c. Set the resistance decade to 10 Mr2. Select the 10 Mr2
range of the 34702A and turn A1R59 to give a 10.000 Mr2
readout (34740A) or a 10.0000 Mr2 readout (34750A).

o
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®®~

t!\':'~®_~®®\V:: 0 5
I I I
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'--/

1000 Vac
coarse adj.

1000 Vac
Fine adj.

10Mn
adj.

10 V dc 10 Vac
adj. adj.

~~fi5~

100 Vac
adj.

1000 V dc
adj.

100 V dc
adj.

1 Vac
adj.

Figure 5-5. Adjustment Locator.
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Hewlett-Packard Model 34740A/34702A

Multimeter
Serial Number _

PERFORMANCE TEST CARD

Tests Performed By _

Date _

)

Paragraph Results

Number Test Minimum Actual Maximum

5-9 DC Accuracy
(30 Days)

.0001 + .0001
1 V ± .9996 ± 1.0004

Range ± 1.8993 ± 1.9007

± 1.9973 ± 1.9987

0.001 + 0.001
10 V ± 9.996 ± 10.004
Range ± 18.993 ± 19.007

00.01 + 00.01
100 V

99.96 ± 100.04±
Range

± 189.93 ± 190.07

1000 V 000.1 + 000.1
Range + 999.6 + 1000.4

(90 Days)

.0001 + .0001
1 V ± .9995 ± 1.0005

Range ± 1.8991 ± 1.9009

± 1.9971 ± 1.9989

0.001 + 0.001
10 V

± 9.996 ± 10.004
Range

± 18.993 ± 19.007

00.01 + 00.01
100 V

± 99.96 ± 100.04
Range

± 189.93 ± 190.07

1000 V 000.1 + 000.1
Range + 999.5 + 1000.5

(6 Months)

.0002 + .0002

1 V ± .9993 ± 1.0007

Range ± 1.8989 ± 1.9012

± 1.9968 ± 1.9992

0.002 + 0.002
10 V

9.993 ± 10.007±
Range

± 18.989 ± 19.012

00.02 + 00.02
100 V

99.93 ± 100.07±
Range

± 189.89 ± 190.12

1000 V 000.2 + 000.2
Range + 999.3 + 1000.7



Paragraph Results

Number Test Minimum Actual Maximum

5-9 (Cont'd)
(1 Year)

.0002 + .0002
1 V ± .9992 ± 1.0008

Range ± 1.8987 ± 1.9013

± 1.9966 ± 1.9994

0.002 + 0.002
10V

± 9.992 ± 10.008
Range

± 18.987 ± 19.013

00.02 + 00.02
100 V

± 99.92 ± 100.08
Range

± 189.87 ± 190.13

1000 V 000.2 + 000.2
Range + 999.2 + 1000.8

5-10
Input Impedance: Resistance

1 V and 10 V Ranges .5258 .5268

100 V Range 50.20 50.30
1000 V Range 499.7 500.7

Capacitance ~ 80 pF

5-11 DC Effective
Common Mode
Rejection < 10 counts

5-12 Normal Mode
Rejection < 10 counts

5-13 AC Accuracy
45 Hz to 20 kHz

(30 Days) .0005
.9970 1.0030

1 V
1.8948 1.9053

Range
1.9845 1.9955

0.005

10 V 9.970 10.030

Range 18.948 19.053

00.05

100 V 99.70 100.30

Range 189.48 190.53

000.5 000.5
1000 V
Range

997.0 1003.0

(90 Days)

.0005

1 V
.9965 10.035

1.8938 1.9062
Range

1.9835 1.9965

0.005

10 V 9.965 10.035

Range 18.938 19.062

00.05

100 V 99.65 100.35

Range 189.38 190.62
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)

)

)

Paragraph Results

Number Test Minimum Actual Maximum

5-13 (Cont'd)
1000 V

000.5

Range 996.5 1003.5

(6 Months:

.0005

1 V .9960 1.0040

Range 1.8929 1.9072

1.9825 1.9975

0.005

10 V 9.960 10.040

Range 18.929 19.072

00.05

100 V 99.60 100.40

Range 189.29 190.72

1000 V
000.5

Range 994.5 1005.5

(1 Year)

.0005

1 V .9945 1.0055

Range 1.8900 1.9100

0.005

10 V 9.945 10.055

Range 18.900 19.100

00.05

100 V 99.45 100.55

Range 189.00 191.00

000.5
1000 V
Range 994.5 1005.5

AC Accuracy
100 kHz
(30 Days)

.0005
1 V .9920 1.0080

Range 1.8853 1.9148

0.005
10 V 9.920 10.080
Range 18.853 19.148

00.05
100 V 99.20 100.80
Range 188.53 191.48

1000 V 000.5

Range 992.0 1008.0

(90 Days)

.0005
1 V .9915 1.0085

Range 1.8839 1.9162

3



Paragraph Results

Number Test Minimum Actual Maximum

5-13 (Cont'd) 0.005

10 V 9.915 10.085

Range 18.839 19.162

00.05

100 V 99.15 100.85

Range 188.39 190.16

000.5
1000 V
Range

991.5 1008.5

(6 Months)

.0005

1 V .9910 1.0090

Range 1.8819 1.9171

0.005

10 V 9.910 10.090

Range 18.829 19.171

00.05

100 V 99.10 100.90

Range 188.29 191.71

000.5
1000V
Range

991.0 1009.0

(1 Year)

.0005

1 V .9895 1.0105

Range 1.8801 1.9200

0.005

10 V 9.895 10.105

Range 18.801 19.200

00.05

100 V 98.95 101.05

Range 188.01 192.00

000.5
1000 V
Range

989.5 1010.5

5-14 Response Time ~ 30 counts

5-15 Ohms Accuracy
(30 Day)

00.02
100 n 99.93 100.07
Range 189.89 190.12

.0002

1 kn .9993 1.0007

Range 1.8989 1.9012

1.9888 1.9912

0.002
10 kn 9.993 10.007
Range 18.989 19.912

4



)

)

Paragraph Results

Number Test Minimum Actual Maximum

5-15 (Cont'd) 00.02

100 kn. 99.93 100.07

Range 189.89 199.12

000.2

1000 kn. 999.3 1000.7

Range 1898.9 1991.2

10 Mn.
0.002

Range 9.973 10.027

(90 Day)

00.02

100 n. 99.92 100.08

Range 189.87 190.13

.0002

.9992 1.0008

1 kn. 1.8987 1.9013

Range 1.9886 1.9914

0.002

10 kn. 9.992 10.008

Range 18.987 19.013

00.02

100 kn. 99.92 100.08

Range 189.87 190.13

000.2

1000 kn. 999.2 1000.8

Range 1898.7 1901.3

10 Mn.
0.002

Range 9.973 10.027

(6 Months)

00.03

100 n. 99.90 100.10

Range 189.84 190.16

.0003

1 kn. .9990 1.0010

Range 1.8984 1.9016

1.9883 1.9917

0.002

10 kn. 9.990 10.010

Range 19.883 19.917

00.03

100 kn. 99.90 100.10

Range 198.83 199.17

000.3

1000 kn. 999.0 1001.0

Range 1988.3 1991.7

10 Mn.
0.003

Range 9.961 10.038

5



Paragraph
Results

Number Test Minimum Actual Maximum

5-15 (Cont'd) (1 Year)

00.03

lOOn 99.86 100.14

Range 189.76 190.24

.0003

.9986 1.0014

1 kn 1.8976 1.9024

Range 1.9875 1.9925

0.003

10 kn 9.986 10.014

Range 18.976 19.024

00.03

100 kn 99.86 100.14

Range 189.76 190.24

000.3

1000 kn 998.86 1001.4

Range 1897.6 1902.4

10 Mn
0.003

Range 9.947 10.053

6



Hewlett-Packard Model 34750A/34702A
Multimeter

Serial No. _

PERFORMANCE TEST CARD

Tests Performed by _

Date _

)

Paragraph Results

Number Test Minimum Actual Maximum

5-9 DC Accuracy
(30 Days)

.00004 + .00004
1 V ± .99971 ± 1.00029

Range ± 1.89948 ± 1.90052
± 1.99746 ± 1.99854

0.0004 + 0.0004
10 V

9.9971 ± 10.0029±
Range

± 18.9948 ± 19.0052

00.004 + 00.004
100 V

± 99.971 ± 100.029
Range

± 189.948 ± 190.052

1000 V 000.04 + 000.04
Range + 999.71 + 1000.29

(90 Days)

.00005 + .00005
1 V ± .99960 ± 1.00040

Range ± 1.89929 ± 1.90072
± 1.99725 ± 1.99875

0.0005 + 0.0005
10 V

± 9.9960 ± 10.0040
Range

± 18.9929 ± 19.0072

00.005 + 00.005
100 V

± 99.960 ± 100.040
Range

± 189.929 ± 190.072

1000 V 000.05 + 000.05
Range + 999.60 + 1000.40

(6 Months)

.00007 + .00007
1 V ± .99948 ± 1.00052

Range ± 1.89908 ± 1.90093

± 1.99703 ± 1.99897

0.0007 + 0.0007
10V ± 9.9948 ± 10.0052
Range

± 18.9908 ± 19.0093

00.007 + 00.007
100 V

± 99.948 ± 100.052
Range

± 189.908 ± 190.093

1000 V 000.07 + 000.07
Range + 999.48 + 1000.52

7



Paragraph Results

Number Test Minimum Actual Maximum

5-9 (Cont'd)
(1 Year)

.00010 + .00010

1 V ± .99930 ± 1.00070

Range ± 1.89876 ± 1.90124

± 1.99660 ± 1.99940

0.0010 + 0.0010
10V ± 9.9930 ± 10.0070
Range ± 18.9876 ± 19.0124

00.010 + 00.010
100 V ± 99.930 ± 100.070
Range ± 189.876 ± 190.124

1000 V 000.10 + 000.10

Range ± 999.30 ± 1000.70

5-10 Input Impedance: Resistance
1 V and 10 V Ranges .52582 .52682

100 V Ranges 50.201 50.301

1000 V Ranges 499.75 500.75

Capacitance ~ 80 pF

5-11 DC Effective
Common Mode < 100 counts

Rejection

5-12 Normal Mode
Rejection < 100 counts

5-13 AC Accuracy
45 Hz to 20 kHz

(30 Day)

.00040

1 V
.99710 1.00290

Range 1.89485 1.90515

1.98463 1.99538

0.0040

10 V 9.9710 10.0290

Range 18.9485 19.0515

00.040

100 V 99.710 100.290

Range 189.485 190.515

1000 V
000040

Range
997.10 1002.90

(90 Day)

.00050

1 V
.99650 1.00350

Range 1.89380 1.90620

1.98353 1.99647

0.0050

10 V 9.9650 10.0350

Range 18.9380 19.0620

00.050

100 V 99.650 100.350

Range 189.380 190.620
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Paragraph Results

Number Test Minimum Actual Maximum

5-13 (Cont'd)

1000 V 000.50
Range 996.50 1003.50

(6 Months)

.00050
1 V .99600 1.00400

Range 1.89285 1.90715
1.98254 1.99747

0.0050
10 V

9.9600 10.0400
Range

18.9285 19.0715

00.050
100 V

99.600 100.400
Range

189.285 190.715

1000 V 000.50
Range 996.00 1004.00

(1 Year)

.00050
1 V

.99550 1.00550
Range

1.89000 1.91000

0.0050
10 V

9.9550 10.0550
Range

18.9000 19.1000

00.050
100 V

99.550 100.550
Range

189.000 191.000

1000 V 000.50
Range 995.50 1005.50

AC Accuracy
100 kHz
(30 Days)

.00050
1 V

.99200 1.00800
Range

1.88525 1.91475

0.0050
10V

9.9200 10.0800
Range

18.8525 19.1475

00.050
100 V

99.200 100.800
Range

188.525 191.475

1000 V 000.50
Range 992.00 1008.00

9



Paragraph Results

Number Test Minimum Actual Maximum

5-13 (Cont'd) (90 Days)

.00050
1 V .99150 1.00850

Range 1.88430 1.91570

0.0050
10 V 9.9150 10.0850
Range 18.8430 19.1570

00.050
100 V 99.150 100.850
Range 188.430 191.570

1000 V 000.50

Range 991.50 1008.50

(6 Months)

.00050
1 V .99100 1.00900

Range 1.88335 1.91665

0.0050
10V 9.9100 10.0900
Range 18.8335 19.1665

00.050
100 V 99.100 100.900
Range 188.335 191.665

1000 V 000.50

Range 991.00 1009.00

(1 Year)

.00050
1 V .98950 1.01050

Range 1.88050 1.91950

0.0050
10 V 9.8950 1.01050
Range 18.8050 19.1950

00.050
100 V 98.950 101.050
Range 188.050 191.950

1000 V 000.50

Range 989.50 1010.50

5-14 Response Time ~ 300 counts

5-15
Ohms Accuracy

(30 Day)

00.015

lOOn 99.940 100.060

Range 189.900 190.101

.00015

.99940 1.00060
1 kn 1.89900 1.90101
Range 1.98895 1.99105

10



Paragraph Results

Number Test Minimum Actual Maximum

5-15 (Cont'd) 0.0015
10 kn 9.9940 10.0060
Range 18.9900 19.0101

00.015
100 kn 99.940 100.060
Range 189.900 190.101

000.15
1000 kn 999.40 1000.60

Range 1899.00 1901.01

10 Mn
0.0015

Range
.99940 1.00060

(90 Day)

00.015
100 n 99.930 100.070
Range 189.881 190.120

.00015

1 kn
.99930 1.00070

Range
1.89881 1.90120
1.98891 1.99109

0.0015
10 kn 9.9930 10.0070
Range 18.9881 19.0120

00.015
100 kn 99.930 100.070
Range 189.881 190.124

000.15

1000 kn 999.30 1000.70

Range 1898.81 1901.20

10 Mn
0.0015

Range .99685 1.00315

(6 Months)

00.020

100 n 99.915 100.085

Range 189.877 190.124

.00020

.99915 1.00085
1 kn
Range 1.89877 1.90124

1.98871 1.99129

0.0020

10 kn 9.9915 10.0085

Range 18.9877 19.0124

00.020

100 kn 99.915 100.085

Range 189.877 190.124

000.20

1000 kn 998.70 1001.30

Range 1897.71 1902.29
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Paragraph Results
Number Test Minimum Actual Maximum

5-15 (Cont'd)

10 Mn 0.0020
Range .99630 1.00370

(1 Year)

00.020
100 n

99.870 100.130
Range 189.771 190.229

.00020
1 kn .99870 1.00130
Range 1.89771 1.90229

1.98761 1.99239

0.0020
10 kn 9.9870 10.0130
Range 18.9771 19.0229

00.020
100 kn 99.870 100.130
Range 189.771 190.229

000.20
1000 kn

998.70 1001.30
Range 1897.71 1902.39

10Mn 0.0020
Range .99480 1.00520

12
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Model 34702A

SECTION

REPLACEABLE

VI

PARTS

Section VI

6-1. INTRODUCTION. 6-6. NON-LISTED PARTS.

)

6-2. This section contains information for ordering replace·
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp­
Part umber of each part, together with any applicable
notes, and provides the following:

a. Total quantity used in the instrument (Qty column).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part. (See list of abbreviations
below.)

c. Typical manufacturer of the part in a five-digit code.
(See Appendix A for list of manufacturers.)

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of Table 6-1.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Field Office. (See Appendix
B for list of office locations.) Identify parts by their
Hewlett-Packard part numbers. Include instrument model
and serial numbers.

6-7. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

6-8. PARTS CHANGES.

6-9. Components which have been changed are so marked
by one of three symbols; i.e. ~, ~ with a letter subscript,
e.g. ~ a, or ~ with a number subscript e.g. ~l O. A ~ with
no subscript indicates the component listed is the preferred
replacement for an earlier component. A ~ with a letter
subscript indicates a change which is explained in a note at
the bottom of the page. A ~ with a number subscript
indicates the related change is discussed in backdating
(Section 8). The number of the subscript indicates the
number of the change in backdating which should be
referred to.

6-10. PROPRIETARY PARTS.

6-11. Items marked by a dagger (t) in the reference
designator column are available only for repair and service
of Hewlett-Packard instruments.
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Section VI Model 34702A

...... watt Is)

. with
working inverse voltage

.............. without
..... wi rewound

V. . voltls)
vacw ..... alternating current working voltage
var . . variable
vdcw .... direct current working voltage

....optimum value selected at factory.
average value shown (part may be omitted)

.. no standard type number assigned
selected or special type

® Dupont de Nemours

Ta . . . . . . . tantalum
TC . . . . temperature coefficient
Ti02 titanium dioxide
tog ..........•.... . toggle
tol . . . . . . . . • . . . . . . . . . tolerance
trim.. . trimmer
TSTR transistor

51 . . slide
SPDT .. single·pole double·throw
SPST single·pole single· throw

w
wI ...
wiv
w/o.

. resistor
. rhodium

. root-mean-square
. rotary

.............. .selenium
.. section(s)

..... .silicon

......... negative positive zero
(zero temperature coefficientl

ns nanosecond!s) K 10.9 seconds
nsr not separately replaceable

Q .........•.... . ohm(s)
ob<!. . order by description
OD ..outside diameter

p peak
pA . . . . . picoampere(s)
pc .... . ..•..... printed circuit
pF .. . . picofarad(s) 10.12 farads
piv . . . . . . peak inverse voltage
plo .. part of
pos ....•........... . position(s)
poly polystyrene
pot . potentiometer
p.p . . . . . . . . . . . . . . peak·to·peak
ppm parts per million
prec . . .. precision (temperature coeffient.

long term stability andlor tolerance)

R.
Rh ..
rms............•.
rot _..•

Se .
sect
Si

.. kilohm(s) = 10+3 ohms

... kilohertz = 10+3 hertz

ABBREVIATIONS
. hertz (cycle!s) per second) NPO ..

. inside diameter
...... impregnated

.. .i ncandescen t

. insulation(ed)

. .. inductor
. Iinear taper

............. logarithmic taper

.... nanoampere(s) = 10.9 amperes

. . . . . . . . . . . . . . . normally closed
.. . neon

..... , , normally open

kQ.
kHz

L ..
lin ..
log.

mA milliamperels) = 10.3 amperes
MHz . . megahertz = 10+6 hertz
MQ megohm(s) . 10+6 ohms
met tim. . metal film
mfr manufacturer
ms . . . . . . . . . . millisecond

~~ . : : ''':'i',ii~~I~isi '=' ~~~~~;
J.l.F . . . . . . . . . . . . .. . microfarad Is)
/.IS ..........•............ microsecond(s)
J.l.V microvolt(s) = 10.6 volts
my Mylar@

.. henrylies)

. .. mercury

. .farad Is)
... field effect transistor

..............fixed

. ....•••....... .silver Hz
.............. .aluminum

· .. ampere(s) ID
. gold impg.

incd.
ins . .

· .. deposited
... double·pole double·throw

...... double·pole single· throw

gallium arsenide
...... gigahertz = 10+9 hertz

· .. guard(ed)
. .... germanium

.........•........ groundled) nA
NC
Ne
NO

. . . . . . . . . . . . . . . . . . .. electrolytic

.....................encapsulated

Ag.
AI
A.
Au.

C ........••....

com.
camp .
conn.

.. . . capacitor
cer. . ceramic
coef .....•......... , , . . . . . . coefficient

... .common
. ..... composition
. . . . . . . connection

dep ....
DPDT.
DPST

F .........••.••.
FET
fxd

elect
encap

H.
Hg ..

GaAs.
GHz
gd
Ge.
gnd

DECIMAL MULTIPLIERS

Prefix Symbols Multiplier Prefix Symbols Multiplier

tera T 1012 centi 10.2

giga G 109 milli 10.3

mega M or Meg 106 micro J.I. 10-6

kilo K or k 103 10.9

hecto h 102 pico 10.12

deka da 10 femto 10.15

deci d 10.1 alto 10.18
STD·B·2734

A. . ..assembly
B motor
BT battery
C . capacitor
CR .. diode
DL ..........•.... . .. delay line
DS. .....•........... . Iamp
E . . . . mise electronic part
F. .......•......... . ... fuse

DESIGNATORS
FL. . filter 0... . . . . transistor
HR heater OCR... transistor.<Jiode
IC integrated circuit A resistor
J _....• _. . . jack AT . ..........•. _ thermistor
K . . . . . • . • • . . . . . . relay S switch
L . . . .....••.•..... _ inductor T.. . .. transformer
M meter TB , , terminal board
MP , .. , . mechanical part TC. . .. thermocouple
P .. . . . . . . . . . . . . . . . . . . plug TP test point

TS terminal strip
U . . microcircuit
V vacuum tube. neon bulb,photocell, etc.
W . cable
X socket
XDS . .. Iampholder
XF ............•• " •........ fuseholder
Y .. . crystal
Z ...••........... ". . network

6-2



Model 34702A

Table 6.1. Replaceable Ports

Section VI

Reference HP Part Number Oty
Designation

Description Mfr
Code

Mfr Part Number

41
AICI
AIC7
AIC3
4lC4

AlC';
~I C"
AI::7
AI~1l •
HC ~

AIC lO
AlC II
AI~ l2
AICl3
AlC14
A1C15
AlC16
AlC17
AlCl tI
AlC 19
Ale.7J

Al:21
Alcn
AI:23
AIC7.4
AlC2';

AIC26
AIC27, C28
A1C29
AlC30
Al C31
AleR 1
AICR2
AICR3
AICI14
AlCR';
AlLIl6

AlCH
AlC~1I

AICtl'l
AICRlrJ
All-llll

AI:RI2
AlCtll3
IIlCRI4
AIC~I ">
Al:RI6

AIC~ l7
AIC~18

AICRI ~

AICIl20
AICll/.l

A1CR22
Al CR23
ALll
Aln
AD3
AlO<'

AIU';
Al Jb
AI07
AlO~

Al:>'1

ALHJ
101011
AIU1l.
AIU13
AI~1l4

AIUI6
AHI
AII':7
Alo<j

Altl4
Al~ 5
AIllb
Aln
Alll,

347tl2- Af,501+a
o1 60-"l %5
0170-0022
(llM-3030
0160-4425

0121-0161l
0171-0127
0160-3°72
0140-0145
0121-0478

0160-3973
0121-0147
0170-0043
1'1 AO-021
01!10-18:J0
0150·0014
0180·0197
0160·2199
0140-0196
0180-1800
0140-0196

0180-lllOO
0160-2132
0170-0038
0170-0040
011l0-:>291

01110-0228
0180-1701
0180-0228
0160-3992
0170-0043
1901·0376
1901-0376
10 02-J04
1'l01-J040
1902-0049
1~02-31t12

1 ')01-0040
l'IOI-J518
1901-J518
1')01-0546+1>
1901-0546

1901-:>029
Hll-0511b
1'102-0040
l"02-J041
1902-0777

10 02-0041
1'102-J041
1'101-0040
1 '10 1-0040
19111-0040
1901·0040
19tT2·3149
IA 55-0412
IIl';1-JOI0
1853-n010
IQ';4-0071

1854-0404
1854-0215
1"54-0071
1854-0215
11153-0010

11\54-0071
lA55-0412
1.,54-0071
1 A54-0629
IP 54- 0629

IR54-0071
O!>'H-.,233
O~9q-t'733

2100-3250

06'1'l-1l733
?l00-32411
Ol 'lR-. 233
2100-3259
0·11-3:>7'1

: :FO 0.001 UF 20~

C:FXD 'IY O.IUF 207; 6Dovnco'I
::FXJ 10 PF 2>00 VDCI(
C:FX M[CA 47 PF 5:1:

: :VA'l. TEFLll 0.25-1.53 PF oOOVUC.
::VAR A[R TQli"M(R 1.7 TO 14.1 PF
: :FX'l 1012 PF
C:FXD M[CiI 22 PF 5~

::VAQ A[II 2.4-34.0 PF b50VOr.W

C:FXJ 10350 PF
::VAP tllR 2.0/19.3 PF
C:FXO MY .022 UF 10" 600 VDCoI
: :FXl ELFU 3.3 UF .10~ 15VUCoI
C:FXD ELECT 10) Ut' +1:>0-10t 6VDC.
C: FXD CER 0.005 UF 500 VDCW
C: FXD El:ECT 2.2 UF 10" 20 VDCW
C: FXD MICA, 30 pF 5"
C:FXJ '1ICA 150 PF 1%
C:FXD ELECT IJJ UF +lOO-UJ'l: 6VOCoI
C:FXJ ;HCiI 150 PF 1:1:

C:FXO ELECT 1:» UF +100-10% 6VOCoI
::FXD MY 0.5!> UF lOt 50VOCW
::FXD '1Y 0.22 UF 10~ 2JOVOCw
::FXD MY 0.041JF 10" 200VDCW
C:FXO FLECT 1.) F 1:>'1: 35VOCoI

::FXD ELECT 22 UF 10:1; 15VDCW
C:FXD ELECT 6.8 UF 20% 6 VDCW
C:FXD ELECT 22 UF 10% 15 VDCW
C:FXO 300 PF 10% 300 VDCW
C:FXD MY .022 UF 10% 600 VDCW
DIODE: SILICON 35 V
01 )OE:S [LICO~ 35V
) (()) E : II RE AK DUll 6. 19V 5:1:
DIU E:SIlICO 50MA 30 .. V
')1 ),,:IlREAKOOWN 6.19V 5t
JIJ E flREAKDC. :SllI:.,., 12.1V 5;

)I:J)E :SllICON 50MA 300lV
01 JOE:HnT CARP IER
OllDE:HllT CARRIER
;)11nE:SI 30 WV 1.0 PA LEAKAGE
)I01F:SI. 30 WV 1.0 I'A LEilKAGf

IJl3ilE:S IL IC N !>OJ PIV
)IDE:SI 30 WV 10 PA U.A'<AGE
)10 E flREAKOOWN: 14.0V 5:
)1:n::RRFAKOOw'l 5.11V S'l:
nlJUE:flREAKDOw 6.2V 51:

J1Cl)E:tlIlEAKOO\ol1ll S.IlV 51:
')IOOE:flIlEAKO('WN 5.11V 5:1:
) I 0) : Sill CON 50MA 3 J 01 V
OIO,lE:SILlCON SOMA 3:1.V

I J)e: SIll CON SOMA 30n
DIODE: SILICON SOMA 30 WV
DIODE: 8REAKDOWN 9.09 V 5"
T TR:FET SI -:HA mEL
TSTR:SI P'IPIStLECTfU FRO'l 2132511
TSTR:SI PNPISELECTEO F~OM 211132511
TSTR:SI IIIP'lISELECTFO FROM 2N37(4)

TST<t:Sl NP';ISELECTEIl FROM 2NJ7041
TSTR:SI NPNISELEcrl:D FRO" 2N37041
TSTR:SI NP [SELECTEO FROM 2N3704)
TSTR:SI NP'IISFLECrEO FRQY, .1N37J41
TsrR:SI PIIIPISELECTEO FROM 2N32511

rSTR:SI NP'lCSELECHO FRO'1 2N37 4)
TsrR:F(T SI N-~HA'/NEL

TST?:SI NPN[SFLECrEO ~IlCM 2N3704'
TST~: SI NPN
TSTR:SI NPN

TsrR:SI 'JP'ICSELECrE1 FR::'M 2N)104,
R::SISTnR:'1HC~[O SET
~.ES(SrJR:·lATC~EO SET
R:VA? 5K 'lH

R[SISTJR:'~AT:~EO SET
~:V~~ CIJMP 500 OH~

Rt'SlS TrIK:'1ATCHEO SET
R:VA~ cmlP 50 UH"
~:FXO WW 10JK r.HM 57. lOW

28490
09134
284110
28480

284 [10
284PO
28480
284110
74970

284PO
28480
28480
56289
56289
96095
56289
72136
72136
56289
72136

562a9
56289
562[19

56289
562RQ

562'l9
28480
56289
95275
84411
28480
28 .. 80
04713
07263
04713
2f1480

07263
28480
211480
17856
17856

284110
28480
2848J
04713
04713

04713
04713
07263
072£>3
07263
07263
lf47J3
17856
28480
28480
28480

284[10
04713
28480
04713
28480

284[1D
17856
211480
12040
12040

28480
2'14 0
28480
28480

284110
28480
2Q4110
28480
284110

0160- 3965
TYPE 24
016:>- 3930
0160--4425

0121-0168
0121-0127
016J-3972
0140-0145
193-0010-005

0160-3973
0121-0147
0170-0043
IS OJ335XO:ll5 II 2 - JY S
3D 6')31'IPI
01-4
1500225X9020A2·DYS
OBO
DMI5FI51J0300WVICR
300603C NP)
DMI5FI51JD300WVl CR

300603 I NP)
HOP SPEC
1411P22492 PU~

292P47392-PTS
150) I 05X9035A2 -LlYS

150:l226X90 t 532- )YS
0180·1701
1500 226X9015B2-0 YS
VY13C301-K
HEW-93

1901·0376
1901-0376
Sl10939-122
FD:;1088
Sll093 0 -122
1902-3182

FDGI0'l8
1901-051 R
1'101-051'1
FN1705
FN1705

1901-002'1
1 0 01-0586
1'102-0040
Sll')l)39-911
1 '/825

Sl1093'1-98
Sl10939-911
FOGLJf\8
F :;1088
FIlGI JI\8
FOGI088
SZ 10939·170
F 2960
11153-0010
1853-0010
1854- 0071

1854-0404
SPS 3611
1854-0071
SPS 3611
1853-0010

I R54- 0071
FN2960
t 854- 0071
NS48030
NS48030

1854- 0071
0698- 8233
0698- 8233
2100- 3250

Ob'll!- 8233
2100- 3248
Ob98-l\233
2100-3259
01l1l-302Q

+a This Part No. does not include Al Q 15

+1>·hp- Part No. 1901·0586 can also be used for
CR 10 and CR 11. However both diodes should have the same part number.
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section VI

Table 6-1. Replaceable Parts

Model 34702A

Reference HP Part Number Qty Description Mfr Mfr Part Number
Designation Code

AIR9 0698-3648 1 R:FXO MET OX 2')K OHM 5t 2W 28480 0698-3648
AIR 1;) t. 0698-8425 1 R: FXD MET FLM 20K OHM 10% 5W 28480 0698-8425

Al11.11 0~9fl-5IJO 2 II.:FXO cm~p 22 MEGOHM lOt 114" 28480 0698-5100
AIR 12 0757-0443 1 R:FXJ MET FLM ll_~K OHII U 11811 28480 0751-0443
AIR 13 2100-3154 1 R:VAR CERMET DOO OHM IJt TYPE P 3/4. 28480 2100-3154

Al~ 14 0691'-4523 1 II. :FXI) FLM 169K UHM It 1/811 28480 0698- 4523
AIR 15 0757-0461 1 11.: FXI) MET FU~ 68.1K OHM It 1/8. 28480 0757-0461
Al~ 16 0757-0451 1 R:FXJ Ml:T FLM 2,..3K OHM U 11 811 28480 0751-0451
A111.11 0757-04<'2 1 11.: FXD MET FU~ 10.0K OHM 1'1: 11811 28480 0751-0442
AiR 18 0698-7652 1 R :FXJ FLM "9.9K OHM 1.0% 11811 28480 0698-7652

AIR19 0696-R249 1 ;l.: FXD FLM 23.1K OHM It 28480 0698-8249
AIR20 0696-3515 1 R:FXD FLM 5900 OH'I U 1/8W 28480 0698-3515
A1R21 0698-3264 1 R: FXI) FLM 11.8K OHf' U 1/811 28480 0698-3264
Al11.22 0757-0449 1 11.: FXD FLM 20K OHM It 1/811 28480 0757-0449
A1R23 069 8- 34~9 1 11.: FXD FLM 40. ZK OHM U 11 !III 28480 0698-3499

Al<24 0684-4721 1 II. 'FXJ COMP 47:>0 OHM lOt 1/4\/ 01121 C8 4721
Al:1.25 0664-2241 1 11., Fxn COMP 22)K OHM IJt 114\/ 01121 C8 2241

AIR2~ 0684-1051 2 ;l. :FXU COMP IME;OH'I It 1/4\/ 01121 C8 1051
AIR27 0~P4-1821 1 11.: FXD COMP 16» OHM lOt 1/4\/ 01121 C3 1821
AIV ~ 0684-1021 1 II. :FXJ COMP DOO OHM lot 1/4W 01121 C8 1021

AIR29 0698-4123 2 R,FXD 'lET FL'1 4'19 OHM U 1181/ 28480 0698-4123
AlII. 3) 0698-4123 II. :FXO MET FL'1 499 OHM l'l: 1/81/ 28480 0698-4123
Al11.31 0151-0430 1 11.: FXO MET FLM 2.21K OrlM U 1180/ 28480 0157-0430

A1102 0698-8182 1 II. :FX') FLM 2.21K UHM 11 1/6\; 28480 0698-8182

A1R33 0691'-8183 1 11.: FXo FLM 499 OHM 1.0; 11811 28480 0698-8183

Al;1.34 0698-3243 1 11.: FXJ MET FL'I 118K OHM It I/BI/ 28480 0698- 3243
AIR 35 0698-1803 1 11.: FXD FLM 57~K OHM U 1/811 28480 0698-7803
AIR36 0157-0486 1 II. ,FXO MET FLM 1501( OHM U 1160/ 28480 0757-0486

Al>\31 0813-0032 2 11.: FXO WII 50K OrlM l~t 511 28480 0813-0032

AIRB 0684-1221 1 II. :FXD COMP 1.2l( OHM lOt 11411 01121 C8 1221

AIR 3'1 0813-~J32 11.: FXD WW 5~K OHM l~t 511 28480 0813-0032
AIH~ 0~07-3921 1 R:FXJ COMP 39)0 011'1 10l: 112\/ 01121 E6 3921
111.<41 0684-1031 3 11.: FXO COMP 10K OHM lOt 11411 01121 :a 1031
AP42 01>114-1031 II. :FXD COMP 10K OH'I 10l: 1/4W OU21 ca 1031
All<<'3 06f!4-1031 R: FXD COHP 10K OHM 10; 1/411 01121 Cd 1031

AIR 44 01>134-8231 1 R:FXo COMP 82K OH'I 10l: 1/411 01121 C6 6231
AIK45 0611.4-2221 1 R:FXO COMP 22)0 OHM lOt 1/4W 01121 C8 2221
AIR46 0757·0446 2 A: FX 0 FLM 15 K 0 HM 1 % 1/8 W 91637 CMF·l/10·32 T·1
AIP41 06f14-4711 2 R:FXO COMP 47:> OHM lot 1/4\/ Otl21 :'1 4711

AIR 43 0757·0446 A: FX0 FLM 15 K 0 HM 1 % 1/8 W 91631 CMF·l/10·32 T·l

Al11.49 0684-2731 1 R:FXD CUMP 21K OHM 10: 1I4W 01121 :: 3 2731
An~o 06'18-3214 1 R:FXD MET FLM 10K OHM It 1I8W 28480 0698-3274

AIR51 O~ 84-1051 R:FXO COMP IME;OHM U 11411 01121 :: 8 1051

AIR 52 01>98-8218 5 RESISTQR:MATC-IEO SET 28480 0698- 8218

AIK53 OSQ6-!l218 RESISTllII.''1ATCHED SET 26460 0698- 8218

A1R ,4 06'lS-821B II. ESIS TOR: '14 T: -I ED SET 28480 0696-8218

AIR 55 01>98-8218 RES1ST[lR:r1ATCHED SET 28480 0698- 821 '3

Al~ 50 06'1H-A218 RtS 1STOll.: MATC-IEO S;:T 28480 069g- 6218

AIK51 Ob04-4711 R:FXD COMP 47) OHf'4 101: 1/4\/ 01121 CR 4111

Al~ Sf! 06 Q 8-6391 1 R:FXD FLM 350 OHM It 118\/ 28480 0696-6391

AIR'i'l 2100-3103 1 11.: VAil. CER'IET DK OHM 10,/; TYPE P 3/411 28480 2100-3103
AIR6) J6'13-6350 1 R'FXJ FLM 110 OHM It 1/8W 28480 0698 -6350

AIR61 06 Q 6-?o73 1 ~: FXO '1ET FLM 3.9K OHM U l/811 26480 0698-5673

AIH2 0699-3437 1 R :FX MET FL'I U3 OHM U 1/8W 28480 0698-3437

A1Rb3 0598-8181 1 R:FXO FLM 24.31< OHM U 1I8W 28480 0698-8181

A1R64 2100-3154 1 R:VAR CERMET 1K OHM 10% TYPE P 3/4W 28480 2100-3154

A1R65 0684-6821 2 R:FXD COMP 6.8K OHM 10% 1/4W 01121 C86821

A1R66 0684-6821 R:FXD COMP 6.8K OHM 10% 1/4W 01121 CB6821
A1R67 0684-3921 R:FXD COMP 3900 OHM 10% 1/4W 01121 CB3921
A1R68 0698-5100 R:FXD 22 MEGOHM 10% 1/4W 28480 0698-5100

A1R69· o698-999P PADDING LIST 28480 o698-999P

0698-3700 RESISTOR 715 OHM 1% .125W 16299 C4-118-TO-715R-F

0698-4424 RESISTOR 1400 OHM 1% .125W 16299 C4-1/8-TO-1401-F

0698-4436 RESISTOR 2800 OHM 1% .125W 16299 C4-1/8-TO-2801-I'

0698-3493 RESISTOR 4120 OHM 1% .125W 16299 C4-1/8-To-4121-F

o69!l-4432 RESISTOR 2.1oK OHM 1% .125W 16299 C4-1/8-To-2101-F

0698-3152 RESISTOR 3.48K OHM 1% .125W 16299 C4-1/8-TO-3481-F

A1S1 3101-1724 1 SWITCH: PUSHBUTTON 28480 3101-1724

A1S2
A'lAl

3101-1725 1 SWITCH: PUSH6UTTON 28480 3101-1725

AoWol 1820-0223 3 IC:OPERATIONAL AMPLIFIER 12040 SL8641

A1U2 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SL8940

A1U3 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SL8940

A1Wl 34702-61601 1 CABLE ASSY:(ACV SWITCH TO RIO) 14493 34702-61601

A1W2 34702-61602 1 CABLE ASSY:(DCV SWITCH TO 1 v SWITCH) 14493 34702-61602

A1W3 34702-616031 CABLE ASSY:(1 V SWITCH TO ACV SWITCH) 14493 34702-61603

t. use for all replacement

)

6-4
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Model 34702A

Table 6-1. Replaceable Parts

section VI

)

)

Reference HP Part Number Oty Description Mfr Mfr Part Number
Designation Code

MISCELLANEOUS

5040·7023 PUS-lR. .1 28480 5040·7023
5040·7032 FOOT-REA~ 28480 5040·7032
3050-0593 4 WASHER-SPRING 28480 3050··0593

6a 037 J- 2486 9 I( HI: PUSHBJTT)~ SWITCH, 71590 J52305
,H7:J-0914 9 ~:lEI.:PLJS RUTT JN K DB, JADE GREY 28480 0370-0914

5020-8315 2 : A~ t -BOTTOM 28480 5020-8315
0'>3,10-'.0003 a SUP" IKT: BOARLJ 284110 0530 -40003
0'>300-40004 A :;UDE :SLlDE 2~4!1O 05300-40004

1460-1357 1 STA~O:TILT 2R480 05301-20005
O~ j 11-401l01 2 F UT 2841\0 05301- 4000 1

1510-Q091 4 31'lJI ':; POST 211460 1510-0091

34707- ")201 1 PA EL:F~nI\jT 14493 34702-00201
347,12-01201 1 ~llA:KET :LEFT HANO 14493 34702-01201
3470l-l'1702 1 P.RACKFT:RI 'HT HAND 14493 34702-01202

3.. 702-05<;01 1 S-ll ELD: PLATE 14493 34702-05501
34702-()<;')J2 1 S-lIELI):flOX 14493 34702-05502
34702-60205 1 PANEL ASSY: REAR 28480 34702-60205
141>0-1311 1 SPH~:;:GROUIIlO OOJOO 030
1460-1317 1 SP~I N:;:CLlP 00000 JFlO
34702-90002 1 MANUAL 28480 34702·90002
1855-0308 1 TSTR:SI DUAL N·CHANNEL (015 ON Al ASSY) 28480 1855·0308
3131-0347 2 SPRING CLIP: BRASS (FOR A151 AND A152) 28480 3131-0347
1200-0474 1 14 PIN IC SOCKET 28480 1200-0474

6a Instrument serial No's. 1212A00735 and below
used ,hp· Part No. 0370-0450

Rev. A 6-5



Model 34702A

7-1. INTRODUCTION.

SECTION VII

TROUBLESHOOTING AND
CIRCUIT DIAGRAMS

c. Check the ac converter as follows:

Section VII

)

7-2. This section of the Operating and Service Manual
contains troubleshooting information and circuit diagrams
for the Model 34702A Multimeter. Included are trouble­
shooting trees, a schematic diagram and a component
locator.

7-3. SCHEMATIC DIAGRAM.

7-4. The circuits contained within the Model 34702A are
shown on the schematic diagram (Figure 7-3). This diagram
can be used to assist in understanding of the theory of
operation as well as aid in troubleshooting the instrument.
DC voltages and ac waveforms are given on the schematic.

7·5. COMPONENT LOCATION DIAGRAM.

7-6. The Component Location Diagram associated with the
schematic shows the position of each part mounted on the
pc assembly. Each part is identified by a reference
designator.

7-7. TROUBLESHOOTING.

7-8. Troubleshooting Trees.

7-9. Figures 7-1 and 7-2 are troubleshooting trees designed
to assist in the isolation of malfunctions. Figure 7-1 is a
troubleshooting tree for the ac converter, Figure 7-2 is a
troubleshooting tree for the ohms converter.

7-10. Troubleshooting Procedure.

7-11. The following procedure is recommended for trou­
bleshooting the Model 34702A:

a. Ensure the mainframe plug-on (Display Module) is
functioning properly.

b. Perform the following preliminary tests:

1. Apply ± 1.0000 V de to the INPUT V terminals.
Check for turnover error.

2. Apply full-scale voltages to the 10 V, 100 V, and
1000 V scales. Check for proper numerical display
and decimal point location.

aTE

The above checks verify proper functioning of
many display module interconnections, range
switches, and coaxial wiring.

1. Apply 1 V ac at 10kHz to the INPUT V
terminals.

2. Trace the propagation of this signal through the
impedance converter, ac converter amplifier and
fIlter circuitry.

3. If these circuits appear to be working, check the
Input Attenuator.

(a) Apply full- cale voltages to the 34702A on the
10 V, 100 V, and 1000 V ranges. Do this at
10 kHz and 100 kHz.

(b) ote any inaccuracies in the readout. Any
error is probably due to the input attenuator.

aTE

Most frequency response problems are in the
input attenuator.

4. Typical Problem Areas.

(a) oise-check ac converter amplifier.

(b)Low output or zero output-check the ac
converter amplifier.

(c) Any type of inaccuracy-check de feedback
amplifier Ul by replacement. Also, check Ql
for leakage (by replacement).

d. Check the de section of the instrument:

1. Check for shorted trimmer capacitors.

2. Using an ohmmeter, measure the contact resis­
tance of the switches. Each switch should indicate
a short circuit. Dirty switches can be cleaned with
MS-180 Freon Degreaser.

3. Coax cables may be shorted or open.

4. Resistors in the de attenuator may change value.

e. Check the ohms current source:

1. Place the 34702A in ohms function and verify
that an overload indication occurs (overrange "1"
illuminates and rest of display blanks) with no
resistance applied.

7-1



Section VII

2. Check all ohms ranges at full-scale to determine

which ranges are bad. When only the two highest

ranges are inaccurate, check Qll if the display

indication is high. Check CR13 if the indication is

low.

3. Referring to the schematic diagram, check the

voltages on the two operational amplifiers. If the

- 7.2 V and - 6.2 V references are incorrect or

absent, check U3 and CR16.

f. Attempt the Performance Tests (Section V) in order

to characterize the trouble. Also try the Adjustment

Model 34702A

Procedures. Some apparent malfunctions can be corrected

by these adjustments. Also, inability to obtain correct

adjustment will help localize the problem.

g. Check for burned or loose componen ts, loose connec­

tions, or other conditions which might be the source of the

trouble.

h. If the problem exists on the DCV and ACV functions

but not on the ohms function, troubleshoot the DeV/ACV

attenuator. If the trouble exists only on the OHMS or ACV

function, refer to the respective troubleshooting tree.

GENERAL SCHEMATIC NOTES

12.

r--j
11. L __ -J

1. PARTIAL REFERENCE DESIGNATIONS ARE

SHOWN. PREFIX WITH ASSEMBLY OR SUB­

ASSEMBLY DESIGNATION(S) OR BOTH FOR COM­

PLETE DESIGNATION.

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS

UNLESS OTHERWISE NOTED.

13.

*

DENOTES REAR PANEL MARKING.

DENOTES SCREWDRIVER ADJUST.

AVERAGE VALUE SHOWN. OPTIMUM VAL­

UE SELECTED AT FACTORY. THE VALUE

OF THESE COMPONENTS MAY VARY

FROM ONE INSTRUMENT TO ANOTHER.

, ,
14. --7 >- DENOTES SECOND APPEARANCE

/ / OF A CONNECTOR PIN.

3.

.l..

RESISTANCE IN OHMS

CAPACITANCE IN MICROFARADS

INDUCTANCE IN MILLIHENRIES

DENOTES EARTH GROUND.

USED FOR TERMINALS WITH NO LESS

THAN A NO. 18 GAUGE WIRE CONNECTED

BETWEEN TERMINAL AND EARTH

GROUND TERMINAL OR AC POWER RE­

CEPTACLE.

15',92, DENOTES WIRE COLOR: COLOR CODE

SAME AS RESISTOR COLOR CODE. FIRST

NUMBER IDENTIFIES BASE COLOR, SEC­

OND NUMBER IDENTIFIES STRIP.

7. DENOTES ASSEMBLY.

4.

J.
DENOTES FRAME GROUND.

USED FOR TERMINALS WHICH ARE PER­

MANENTLY CONNECTED WITHIN AP­

PROXIMATELY 0.1 OHM OF EARTH

GROUND.

DENOTES GROUND ON PRINTED CIRCUIT

ASSEMBLY. (PERMANENTLY CONNECTED

TO FRAME GROUND.)

ANY LETTER OR NUMBER IN TRIANGLE

DENOTES A SPECIAL GROUND.

16. ALL RELAYS ARE SHOWN DEENERGIZED.

17. WAVEFORMS AND AC VOLTAGE MEASUREMENTS

WERE MADE WITH RESPECT TO CHASSIS GROUND

USING AN OSCILLOSCOPE WITH A 10:1 DIVIDER

PROBE (10 MEGOHM, 10 pFI. THE VOLTAGE LEV-'

ELS SHOWN ON THE WAVEFORMS ARE ACTUAL

VOLTAGE LEVELS AND ARE NOT TO BE CON­

FUSED WITH OSCI LLOSCOPE SETTING. THE VOLT­

AGE LEVELS SHOWN ARE NOMINAL AND MAY

VARY FROM ONE INSTRUMENT TO ANOTHER. A

VARIATION OF ± 10% IN MEASUREMENTS

SHOULD BE ALLOWED.

9. DENOTES FEEDBACK

PATH.

8.

10'0

7-2

DENOTES MAIN SIGNAL

PATH.

DENOTES FRONT PANEL MARK­

ING.

18. DC VOLTAGE LEVELS WERE MEASURED WITH

RESPECT TO CIRCUIT GROUND USING A VTVM

WITH 10 MEGOHM INPUT IMPEDANCE. THE VOLT­

AGE LEVELS SHOWN ARE NOMINAL AND MAY

VARY FROM ONE INSTRUMENT TO ANOTHER

DUE TO CHANGE IN TRANSISTOR CHARACTER­

ISTICS. A VARIATION OF ± 10% SHOULD BE

ALLOWED.



CHECK AC
VOLTAGE AT C31

CHECK DC
VOLTAGE
AT RIGHT
END OF C24.

-6.2 V
015B
GATE

-6.2 V
015A
GATE

CONNECT JUMPER
ACROSS C1 AND
DISENGAGE RANGE
SWITCHES TO CHECK
U2, 015 AND 016.

-RI2-
-C27-
-R65-
-CRI7-

-CR20-

CHECK AC
SIGNAL AT C19

52

~ > >
r u u
0 <t a

AI
hp Port No. 34702 -66501

CHECK DC GAIN
OF FEEDBACK AMP
FROM C19 to C16.

CHECK AC VOLTAGE
AT C14.

GROUND BASES
\--J"..,,=-----,-OF 05 AND 06

TO CHECK BIAS
VOLTAGES.

TO CHECK 01 AND 04,
CONNECT A JUMPER
FROM 02 EMITTER
TO COLLECTOR IF 03
BASE NOT MORE NEG
THAN -7 V.

-7.2 V

USE LO INPUT TERMINAL AS GROUND POINT FOR TROUBLESHOOTING.



START

Apply 1 V. 60 Hz on the 1 V
range and check the signal at
the left end of C19 (See Trou­
bleshooting Point Locator).

NOTE: Use only high impe·
dance 11 0 10 nl voltmeter in
troubleshooting.

3470A-8-3011

Check dc voltage at right end
of C24 (See Troubleshooting
Point Locator).

Remove ac input. Ground
bases of OS and 06 and check
de bias vOltages throughout
amp. They should be ""same
as on schematic, except Q9
and 010 colleetOl" may be
considerably higher.

Check dc voltage at 03 base.
It not more neg. than - 7 V.
then connect a jumper from
Q2 emitter to collector.

Check Function Switch and
oonneetion to 34740A.

Unground bases of OS and 06
and check dc gain of Feedback
Amp.

Check 02 and 03

Check 09 and 010

Figure 7-1. AC eonvelr Troubleshooting Tree.



START Check de voltage at left end of
R56.

NOTE: Use high impedance
11 0 10 ill voltmeter in trouble­
shooting Attenuator and Fil­
ter.

-The range switches are disen­
gaged by pushing in slightly on
one so that the engeged switch
comes out.

S470&-' -SOI2

Check volt.ge on 015 get...t
right end of R51 .nd left end
of R52.

Figure 7-2. Ohms Converter Troubleshooting Tree.

all or CR13 may be leaky. or
....mbly dirty.

Check all thru 014 and
CR12 thru CR14



For Serial NO's 1212A00335
& bela w see backdating

C han 9e No. I (S ec t ion 8 )

-CI7-

G-G
G-

G-G
u B-

-R36 -
-C24 -

51

C 0 0
c

~ 0 2 0

2 2 2 2

R
. J on L ~m=

l I-ci- CI9 ~~~~=
a -R34 - - CR9- - CR6- - R24-
~ -R35 - -R32- -CI5-

~:::-G~~ J '" L ~ =~:~~
-CRI8- ..,@lL ---Jr@

-C28 - ~ 02 8
4

- R17- 05
- CI3 - -R22-

-R15 - - R19- Q -R21-M ~ -R14 - -R23- V -R25-o 0 - RI6 - - RI8 - - C16-

C2 ~

88 ~ rG ~f* C26-·B

-CR20-

-~%~-
--R61--
-R60-
- R62-
- R58-
-CRI6-
-R57-
-R49- a
-CRI5- ~

-CR23- "
-R51 - 8
- R46- •
-R48-
-R47- a
-R50- ~
- R67 - r----ll-..L..._.l....-....L._..L.......J....._....L.--l._-'----l_--I

- C25-
-CR22-

-CRI9-
-CR21-

-RI2-
-C27-
-R65-
-CRI7-

C5o-

1L..-------'~ 1__R8_---.J~
- R38-

52

>
U
<f

>
u
o o

AI
hp Par No. 34702 - 6650 I



(034702-66501 )

ACV -~
DCV It--

CII
2-19.3pF

'IKV,IOKHZ
~ FINE ADJ

-~ 1000V DC
ADJ

SUPPLY =,

C9
2.4-34.0

~F

•100V
10KHz
ADJ

R65
6.SK

CS*
22pF

C7
1012p

J
R5
500

R4
110.88

C5

~F25-1.5 "C~K:R~~K~~J

100V DC..! /

AD' /_

CB affects the AC ;=t=== PROTECTION
response of the attenuato(.
It moy or moyna! be
conneoted to the circuit
dependinQ on the
requirement of the
attenuatar. It always
appears on the board but
con be disconnected by
removing the strop shown.

- 2V -_-'V\A~"----_>----5V

--0+-- - - ---- - - ----

R3
5K

RI
10M

F===========D V 8 ACV ATTENUATQR==========::::>..

10V DC
ADJ ~

rM~l;:;Mm"

"'err :"'~.I~cvL:"I
C2
0.1

LO

NOTES

2) Use only a high resistance (10 1On)
voltmeter in checking the Attenuator,
Filter and Ohm Converter.

1) The 1 V and ACV switches are shown
engaged (up); all others disengaged
(down). All voltages except those in the
Ohms Converter were observed with 1 V
RMS at 10 kHz applied to the volts
terminal. The voltages in the Ohms
Converter were observed with the instru­
ment set to "OHM en)" function with
1 kn across the "OHMS" terminals.

3) The 34702A connects together the
following pins of the 34740A connector:

25 - 50
23 - 48
24 - 49

3 - 41
20 - 21

19 - 22
31 - 32
33 - 34
29 - 30
27 - 28

l'OMfl

-6oJV

-12V

IREF -

R46
15K

R67
3.9K

CI
0.001-12V

OHMS SENSE

,{:.'==============~ ===================== OHMS CONVERTER =

R37
50K

~I,oon
~ ~ TI~V~

I

L-__ _..,...,..---.,._
COPYRIGHT 1972 BY HEWLETT - PACKARD COMPANY

top view

top view

2018
7

3 6

4 5

d. T051C's

c. Dual FET's

SA

DAOGB
GAVOB

SB

EBC
ry

top view

b. Single FET

a. Plasticbipolar

4) Transistor and IC Lead Configurations:



DISPLAY~O;;U1E
34740A

I
I I

I

+5V

BCD MODULE
34721B

I
I

I
jJ:>-~"""-~ I r--

1
I

---- ,.",J.

CR22

;=== FILTER =--

...---+----------~37r-- DP4 (L)

I
.-.---+----+--~--------73B>--- DP3 (Ll

CR20 I
CRI9

~--~1__--___+---_+-__l4f_<~------739 >--- DP2 (L)

I

+----+---+----t----+-----------'740>--- DPI (L) I
I

--~

---- - - ---- - - ----

;=RECTIFIER~

..L---,.I---f----'-- OV

FULL SCALE

CI8
l50p

+12V

-12V

R26
I.OM

DC FEEDBACK
AMP

14 13

R28
loOK

-12V

F=========== BCJ FUNCTION a RANGE ===========-

+12V

CI6
2.2

R25
220K

CI7
30pF

+12V~17>--+12V
I

-12V~ 16 >--- -/2V
I

~I~~
~113~

~~~~

~i~

1
-------------------------------------------7)42>--- ~k:~~TY(L l

I ! I I (LPOEl

~IOCV I "Cv ~IOHM 'OM. / '000 /'00 I '0

I !---r---l--=1=-:JO~ov1-n--lvX2-n--,1:,
I FUNCTION FUNCTION \ RANGE----------'.
I (L) (L) (L)

-~---

-12V

AC FEEDBACK

DC GAIN
-.02

OTE
SWITCHES ARE SHOWN
IN IV AC POSITION.

HE RANGE SWITCH
IS SI i THE FUNCTION
SWITCH IS 52.

lOOn THRU IMn
ADJ

R69
3480

CRI6
6.2V

R63
24.3K

RI9
23.7K

-6.3V

RI8
49.9K

R61
3.9K

-12V

R57
470

I loon

R56
100

R55
900

R54
9K

F===============AC CONVERTER==:::J~=============\

;=IMPEDANCE CONVERTER ====\.

+5V

R53
90K

R~ / RII22jv 22M

For Serial No. s 1212A00335 a b.law
Se. backdatinQ ChanQ. NGo I
(Section B)

R51
1M

R52
900K

'--------- RREF --------'

-6oJV

R8 R9
ACV b-__~10~0:;K__~2~O:cK:-- ---!D~C<.lV~BYl!P::!:A~SS2,S ---------------------------cr-----------------,
DCV I

R48
15K

-12V

C25
I

-12V

OHMS SENSE

R46
15K

CII
2- 19.3pF

, IKV,lOKHz
11.....- FINE ADJ

-~ 1000V DC
ADJ

R67
3.9K +8.8V

+12V-"""~~--_----,

R65
6.8K

PROTECTION SUPPLY =,

CI
0.001

- 2V --.-.-'IN\__--~~-- -5V

C5

~F25-1.5 .... C~K:R~~K~~J

C6 0
1.7-14.1 ............. IOK~zV ADJ
pF ~

100V DC~
ADJ

CB affects the AC
response of the attenuatof.
It mayor moynat be
conneoted to the circuit
depending on the
requirement of the + 2V -_-"""-_--~~--+5V
attenuatar. It always
appears on the board but
con be disconnected by
removing the strap shown.

--+-- - - ---- - - ----

,f'===================t=========================== OHMS CONVERTER ========================,

R3
5K

RI
10M

839
50K

R2
1.1088
M
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Figure 7-3. 34702A Schematic.
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Model 34702A Section VIII

SECTION VIII

BACKDATING

C50--
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I
1,-_R_9_-,~ -1 R

_
B

-
R
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-CR20-

R1 ~
J L ==~~~ =~~~=

~ C22 l CI9 I -C20- -CR5-
-C27- lr . -CRB -R29- -CR4-

-R65- C":\ -R34- -CR9- ~B- -R27- -R24-
-CRI7- ~ -R35- -R32-~ -CR6- -CI5-

-":'11~2-~~8~= 1 :: ~-'''- ~ =~:~=
v::.Y Q -CI3- -R22- V

R64 I ~ [:] G'O -RI5- -RI9- @ =:i~=
;:::==~ u R7 R5 -RI2- -RI4- -R23- -CI6-

R9 I -R~- -R~-

I I G I -C29- 0
G 0 § £ C9 ,.:.. ~ eO -C26-1';;l -CI7-

vL:J II 'fly L:J
-R63-
-R61-
-R60-
-R62-
-R5B-
-CRI6-
-R57-
-R49- a

~ oCR 15- y I---,-----r-..,--,--r-r--,-----r-..,--,----!

5 -R51- tQ;;\

I
-R46- y
-R4B­

,-R47- Q
.... -R50- VC C25- 1-----'----1._...L--'-_L..-"------'----1._-'---'----!

-CR22-

-CRI9-
-CR21-

Table 6-1:

Delete A1C31, A1R68, and A1C8
Change A1C12 to C:fxd, .01 J1F ± 20%
2000 vdcw, -hp- Part No. 0160-0996

Figure 7-5, Page 7-3 & 7-4:

8-1. INTRODUCTION.

Change the input circuit to Al Q1 as follows:

8-2. This section makes your manual applicable to earlier
instruments. Where component values or part numbers in
an instrument differ from the replaceable parts list, yet are
not listed in this section, the part numbers and values listed
in the parts list should be used for replacemen t.

8-3. Where practical, backdating entries have been incor­
porated into the text of the manual rather than into this
section. If a backdating change is too long or otherwise
impractical to incorporate in the text, the entry to be
changed will be flagged with a delta having a number
subscript; e.g. (Li!). The subscript refers to the number of
the corresponding change in backdating. Make all changes
listed in this backdating which apply to your instrument.

CHANGE NO. Lit: Applies to serial numbers

1212A0335 and below

)

+5V

CI2
+12V

RIO CR2 00.01 20K

01

RII
22M CRI

-5V

Change the component locator for the

Al Assembly as follows:

AI
hp Part No. 34702 -66501

8-1



CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha­
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks.

Code
No. Manufacturer Address Code

No. Manufacturer Address Code
No. Manufacturer Addr('s~

. .. San Mateo, Cal.

Mountain View, Cal.

. .. Minneapolis. Minn.

. Berne. Ind

Newark, N.J.
Buena Park, Cal.

. . Palo Alto, Cal.
Camden, N.J.

Shady Grove, Pa.

CTS of Berne, Inc.
Chicago Telephone of

California, Inc. . . . . . So. Pasadena. Cal
Bay State Electronics Corp. . .. Waltham, Mass.
Teledyne Inc. ,Microwave

Div. . . . . Palo Alto, Cal.
National Seal Downey, Cal.
Precision Connector Corp Jamaica, N. Y.
Duncan Electronics Inc Costa Mesa, Cal.
General Instrument Corp. ,

Semiconductor Division Products
Group .....

Imperial Electronic, Inc ...
Melabs, Inc.
Philadelphia Handle Co.
Grove Mfg. Co. , Inc.
Gulton Ind. Inc. ,Data System
Div. . Albuquerque, N. M.

Clarostat Mfg. Co. . ..... Dover, N. H.
Elmar Filter Corp. . . .. W. Haven, Conn.
Nippon Electric Co. , Ltd. . Tokyo, Japan
Metex Electronics Corp. . Clark, N.J.
Delta Semiconductor Inc. Newport Beach, Cal.
Dickson Electronics Corp. . Scottsdale, Arizona
Airco Supply Co. , Inc. Witchita, Kansas
Wilco Products .. . .... Detroit, Mich.
Thermolloy. . .. Dallas, Texas
Solitron Devices Inc. . . Tappan, . Y.
Telefunken (GmbH) .. Hanover ,Germany
Midland-Wright Div. of

Pacific Industries, Inc .... Kansas City, Kansas
Sem-Tech . . . . Newbury Park, Cal.
Calif. Resistor Corp. . . Santa Monica, Cal.
American Components, Inc ... Conshohocken, Pa.
ITT Semiconductor, a Div. of

Int. Telephone and Telegraph
Corporation ... West Palm Beach, Fla.

Hewlett-Packard Company..... Loveland, Colo.
Cornell Dublier Electric Corp Newark, N.J.
Corning Glass Works ... Corning, N. Y.
Electro Cube Inc. . . . . .. San Gabriel, Cal.
Williams Mfg. Co. .. San Jose, Cal.
The Sphere Co. ,Inc. Little Falls, N.J.
Webster Electronics Co. . . ew York, N. Y.
Scionics Corp. . . . . .. Northridge, Cal.
Adjustable Bushing Co. N. Hollywood, Cal.
Micron Electronics ..Garden City, Long Island,N. Y.
Amprobe Inst. Corp Lynbrook, N. Y.
Cabletronics Costa Mesa, Cal.
Twentieth Century Coil

Spring Co. Santa Clara, Cal.
Fenwal Elect. Inc. Framingham, Mass.
Amelco Inc. Mountain View. Cal.
Spruce Pine Mica Co Spruce Pine, . C.
Omni-Spectra Inc. . . Detroit, Ill.
Computer Diode Corp. . .. Lodi, N. J.
Electroid Co. Union, . J.
Boots Aircraft ut Corp. . Pasadena, Cal.
Ideal Prec. Meter Co. ,Inc. ,

De Jur Meter Div. Brooklyn, . Y.
Delco Radio Div. of G. M. Corp.... Kokomo, Ind.
Thermonetics Inc. Canoga Park, Cal.
Tranex Company .. Mountain View, Cal.
Hamlin Metal Products Corp. .... Akron, Ohio
Angstrohm Prec. Inc. o. Hollywood, Cal
Siliconix Inc. . ..Sunnyvale, Cal.
McGraw-Edison Co. . . . Manchester,. H.
Power Design Pacific Inc. . .. Palo Alto,Cal.
Clevite Corp. Semiconductor Div .. Palo Alto.Cal.
Signetics Corp. .. Sunnyvale, Cal.
Ty-Car Mfg. Co. ,Inc Holliston, Mass.
TRW Elect. Compo Div. . . . Des Plaines, Ill.
Chomerics Plainville, Mass.
Curtis Instrument,Inc. . . . Mt. Kisco, N. Y.
Vishay Instruments Inc Malvern, Pa.
E.!. DuPont and Co., Inc Wilmington, Del.
Durant Mfg. Co. . . Milwaukee, Wis.
The Bendix Corp. ,Navigation &

Control Div. .. Teterboro, N.J.
Thomas A. Edison Industries,

Div. of McGraw-Edison .... West Orange, .J.
Concoa. . . . . .. Baldwin Park. Cal.

14493
14655
14674
14752
14960
15106
15203
15287
15291
15558
15566
15631
15772

11242
11312

11314
11453
11534
11711

14099
14193
14298
14433

11236
11237

11717
11870
12136
12361
12574

12697
12728
12859
12881
12930
12954
13019
13061
13103
13327
13396
13835

15801
15818
16037
16179
16352
16554
16585
16688

16758
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
18873
18911
19315

19500

19589

Ultronix, Inc.
Union Carbine Corp., Elect.

Div New York, N. Y.
Viking Ind. Inc. . . . . . .. " Canog-a Park, Cal.
Icore Electro-Plastics Inc ...... Sunnyvale, Cal.
Cosmo Plastic (c/o Electrical

Spec. Co.) . . . . . . . . . . Cleveland, Ohio
Barber Colman Co. . .. Rockford, Ill.
Tiffen Optical Co. . .
......... Roslyn Heights, Long Island, N. Y.
Metro-Tel Corp Westbury ,N. Y.
Stewart Engineering Co. . Sanla Cruz, Cal.
Wakefield Engineering Inc Wakefield, Mass.
Bassick Co. , Div. of Stewart
Warner Corp. Bridgeport, Conn.

Raychem Corp Redwood City, Cal.
Bausch and Lomb Optical
Co. .. . .. . .. Rochester, N. Y.

E. T. A. Products Co. of
America .. Chicago, Ill.

Amatom Electronic Hardware
Co., Inc. ... . . . . New Rochelle, N. Y.

Beede Electrical Instrument
Co. , Inc. .. Penacook. N. H.

General Devices Co. ,Inc Indianapolis. Ind.
Components Inc. ,Ariz. Div Phoenix, Arizona
Torrington Mfg. Co. ,West Div Van Nuys. Cal.
Varian Assoc. Etmac Div San Carlos. Cat.
Kelvin Electric Co. . . . . . Van Nuys. Cal.
Digitran Co. . . . Pasad('na. Cal.
Transistor Electronics
Corp .

Westinghouse Electric
Corp. ,Electronic Tube Div ..... Elmira, N. Y.

Filmohm Corp. . . . New York, N. Y.
Cinch-Graphik Co. City of Industry, Cal.
Silicon Transistor Corp. Carle Place, N. Y.
Avnet Corp Culver City, Cal.
Fairchild Camera & Inst. Corp.,
Semiconductor Div. . . . .. Mountain View, Cal.

Minnesota Rubber Co Minneapolis, Minn.
Birtcher Corp, The Monterey Park, Cal.
Sylvania Elect. Prod. Inc.,

Mt. View Operations ..
Technical Wire Products

Inc. . . . . . . . . . . . Cranford, N.J.
Bodine Elect. Co Chicago, Ill.
Continental Device Corp liawthorne, Cal.
Raytheon Mfg. Co., Semi-

conductor Div. . . . . . . .. Mountain View, Cal.
Hewlett-Packard Co. ,

New Jersey Division. Rockaway, N. J.
U. S. Engineering Co Los Angeles, Cal.
Blinn, Delbert Co. . . . . . ... Pomona, Cal.
Burgess Battery Co .
........... Niagara Falls, Ontario, Canada

Deutsch Fastener Corp Los Angeles, Cal.
Bristol Co. ,The Waterbury, Conn
Sloan Company .. . . . . . . . . . Sun Valley, Cal.
ITT Cannon Electric Inc. ,

Phoenix Div. . . . . Phoenix, Arizona
National Radio Lab. Inc Paramus, N. J.
CBS Electronics Semiconductor
Operations,Div.of CBS Inc .... Lowell, Mass.

General Electric Co. ,
Miniature Lamp Dept. . . . . Cleveland, Ohio

Mel-Rain Indianapolis, Ind.
Babcock Relays Div Costa Mesa, Cal.
Electronic Enclosures Inc Los Angeles, Calif.
Texas Capacitor Co. ... Houston, Texas
Tech. Ind. Inc. Atohm
Elect.. . . . . . . . .. Burbank, Cal.

Electro Assemblies, Inc Chicago, Ill.
C & K Components Inc.. .. . .. ewton, Mass.
Mallory Battery Co. of
Canada, Ltd..... " Toronto, Ontario, Canada

Pennsylvania Florocarbon. Clifton Heights, Penn.
Burndy Corp Norwalk, Conn.
General Transistor Western

Corp. . . . . . . . . . . . . . .. Los Angeles, Cal.
Ti-Tal,Inc.. . . . . Berkeley, Cal.
Carborundum Co. Niagara Falls, . Y.

08727
08792

08806

08145
08289
08358

07980

08524
08664
08717
08718

07829
07910
07933

07700

07322
07387
07397

06555

05347
05397

06666
06751
06812
06980
07088
07126
07137

05624
05728

05729
05783
05820
06004

06090
06175

07149
07233
07256
07261
07263

06402

07138

05574
05593
05616

06540

08984
09026
09097
09134
09145

09250
09353
09569

10411
10646

09795
09922
10214

U. S. A Common Any supplier of U. S.
McCoy Electronics Mount Holly springs, Pa.
Sage Electronics Corp Rochester, N. Y.
Cemco, Inc. . Danielson, Conn.
Humidial Colton, Calif.
Mictron, Co. , Inc Valley Stream, N. Y.
Garlock Inc Cherry Hill, N.J.
Aerovox Corp New Bedford,Mass.
Amp. Inc Harrisburg, Pa.
Aircraft Radio Corp Boonton, N. J .
Croven, Ltd Whitby, Ontario, Canada
Northern Engineering
Laboratories, Inc Burlington, Wis.

Sangamo Electric Co. ,
Pickens Div Pickens, S. C.

Goe Engineering Co City of Industry, Cal.
Carl E. Holmes Corp Los Angeles, Cal.
Microlab Inc Livingston, N. J .
General Electric Co. ,
Capacitor Dept. Hudson Falls, N. Y.

Alden Products Co. " .Brockton,Mass.
Allen Bradley Co Milwaukee,Wis.
Litton Industries, Inc Beverly Hills, Cal.
TRW Semiconductors,Inc Lawndale, Cal.
Texas Instruments, Inc. ,
Transistor Products Div Dallas, Texas

The Alliance Mfg. Co. . . .. . Alliance, Ohio
Small Parts Inc Los Angeles, Cal.
Pacific Relays, Inc Van Nuys, Cal.
Gudebrod Bros. Silk Co New York, N.Y.
Amerock Corp Rockford, Ill.
Pulse Engineering Co Santa Clara, Cal.
Ferroxcube Corp. of
America Saugerties, N. Y.

Wheelock Signals, Inc Long Branch, N. J.
Cole Rubber and Plastics Inc .. &1nnyvale, Cal.
Amphenol-Borg Electronics

Corp Broadview , m.
Radio Corp. of America, Semi­

conductor and Materials
Division Somerville, N.J.

Vocaline Co. of America,
Inc. . . . Old Saybrook, Conn.

Hopkins EngineeringCo .san Fernando, Cal.
Hudson Tool & Die Newark, N. J .
Nylon Molding Corp springfield, N. J.
G. E. Semiconductor Prod.

Dept. . . . . . . . . . . .Syracuse, N. Y.
Apex Machine & Tool Co Dayton,Ohio
Eldema Corp Compton, Calif.
Parker Seal Co Los Angeles, Cal.
Transitron Electric Corp Wakefield, Mass.
Pyrofilm Resistor Co. ,
Inc. . Cedar Knolls, N.J.

Singer Co. , Diehl Div. ,
Finderne Plant. . . . . . . . . Sumerville, N. J .

Arrow, Hart and Hegeman
Elect. Co HarUord, Conn.

Taruus Corp Lambertville, N.J.
Arcq Electronic Inc Great Neck, N. Y.
Essex Wire Los Angeles, Cal.
Hi-Q Division of Aerovox .. Myrtle Beach, S. C.
Precision Paper Tube Co. .. " Wheeling, III
Palo Alto Division of Hewlett-

Packard Co. . Palo Alto, Cal.
Sylvania Electric Products,

Microwave Device Div Mountain View, Cal.
Dakota Engr. Inc Culver City, Cal.
Motorola Inc. Semiconductor

Prod. Div. . Phoenix. Arizona
Filtron Co. ,Inc. Western
Div. . .. Culver City, Cal.

Automatic Electric Co Northlake, Ill.
Sequoia Wire Co Redwood City, Cal.
Precision Coil Spring Co EI Monte, Cal.
P. M. Motor Company Westchester, lil
Component Mfg. Service

Co. . W. Bridgewater, Mass.
Twentieth Century Plastics,

Inc. . . . . . . . . . . . Los Angell!s, Cal.
Westinghouse Electric Corp.

Semiconductor Dept. Youngwood, Pa.

02735

03954

00000
00136
00213
00287
00334
00348
00373
00656
00779
00781
00809
00815

00866
00891
00929
01002

02771

02777
02875
03296
03508

03705
03797
03818
03877
03888

02116
02286
02660

00853

01349
01538
01589
01670
01930
01960
02114

01009
01121
01255
01281
01295

04732

04009

04013
04062
04217
04222
04354
04404

04651

04673
04713

05006

04773
04796
04811
04870
04919

05277

00015-49
Revised: May, 1970

From: Handbook Supplements
H4 -I Dated January 1970
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CODE LIST OF MANUFACTURERS (Continued)

Code
No.

Manufacturer
Address Code

o. Manufacturer
Address Code

Manufacturer Addr('~'

...Chicago. Ill.

.Elgin, Ill.
. So. Braintree, Mass.

ew York, N. Y.
Pitman, N.J.

Thompson-Oremer & Co. . .... Chicago. III
Tilley Mfg. Co. . San Francisco. Cal
Stackpole Carbon Co St. Marys. Pol.
Slandard Thomson Corp. . . . Waltham. Mass.
Tinnerman Products. Inc. Cleveland. OhIO
Transformer Engineers .. San Gabriel. Cal.

cinite Co. ewtonville. Mass.
Waldes Kohinoor Inc Long Island City. N. Y.
Veeder Root. Inc. . Hartford. Conn.
Wenco Mfg. Co. Chicago, Ill.
Continental-Wirt Electronics Corp .

· . Philadelphia. Pa.
Zierick Mfg. Corp. ew Rochelle. . Y.
Mepco Division of Sessions Clock Co.

. .... Morristown, N. J.
Prestole Corp. . .. Toledo, Ohio
Schnitzer Alloy Products Co.. Elizabeth, N. J.
Electronic Industries Association.

Standard tube or semi -conductor device,
any manufacturer.

Unimax Switch. Div. Maxon Electronics
Corp. . Wallingford, Conn.

United Transformer Corp. . .. New York, . Y.
Oxford Electric Corp Chicago, Ill.
Bourns Inc.. . . Riverside, Cal.
Arco Div. of Robertshaw Controls Co .

· . . Columbus. Ohio
All Star Products Inc. . ... Defiance, Ohio
Avery Label Co. Monrovia. Cal.
Hammarlund Co.. Inc. . Mars Hill, . C.
Stevens. Arnold. Co .. Inc. . . Boston. Mass.
Dimco Gray Co. . . . . . . . .. Dayton, Ohio
International Inst. Inc. . . Orange. Conn.
Grayhill Co. . . . ..... LaGrange, 111.
Triad Transformer Corp. . .. Venice. Cal.
Winchester Elec. Div. Litton Ind .. Inc.

· .. Oakville. Conn.
Military Specification
International Rectifier Corp. EI Segundo. Cal.
Airpax Electronics, Inc. Cambridge. Maryland
Barry Controls, Div. Barry Wright Corp.

Watertown, Mass.
Carter Precision Electric Co. Skokie. 111.
Sperti Faraday Inc .. Copper Hewitt

Electric Div. . .. Hoboken, N.J.
Electric Regulator Corp. orwalk, Conn.
Jeffers Electronics Division of
~'peer Carbon Co. . .. Du Bois, Pa.

Fairchild Camera & Inst. Corp..
Space & Defense Systems Div.. Paramus. N. J.

Magurie Industries. Inc ..... Greenwich. Conn.
Sylvania Electric Prod .. Inc.

Electronic Tube DiVISIon .... Emporium, Pa.
Astron Corp.....East ewark. Harrison. . J.
Switchcraft. Inc. . ... Chicago, Ill.
Metals & Controls Inc. ,

Spencer Products. . . . .. Attleboro. Mass.
Phillips-Advance Control Co... . .. Joliet, Ill.
Research Products Corp Madison. Wis.
Rolton·Mfg. Co.. Inc. . Woodstock. . Y.
Vector Electronic Co. . . .. . .. Glendale, Cal.
Carr Fastener Co. . . Cambridge, Mass.
New Hampshire Ball

Bearing, Inc Peterborough, . H.
General Instrument Corp..

Capacitor Div.. Darlington, S.C.
ITT Wire and Cable Div. .. .Los Angeles, Cal.
Victory Eng. Corp. Springfield, .J.
Bendix Corp. , Red Bank Div Red Bank, . J.
Hubbell Corp. . . . . . . .. . Mundelein, Ill.
Rosan Inc. . Newport Beach, Cal.
Smith, Herman H. , Inc. Brooklyn. N. Y.
Tech Labs Palisades Park, . J.
Central Screw Co. . . Chicago. Ill.
Gantt Wire and Cable Co. , Div. of

Amerace Corp. Brookfield, Mass.
Burroughs Corp. , Electronic

Tube Div. . Plainfield, N.J.
Union Carbide Corp. , Consumer

Prod. Div. . ..... New York, N. Y.
Model Eng. and Mfg. ,Inc. . .. Huntington, Ind.
Loyd Scruggs Co. . Festus, Mo.
Aeronautical Inst. & Radio Co. . Lodi, N. J.
Arco Electronics Inc. . .. .. Great Neck, . Y.
A.J. Glesener Co., Inc. San Francisco, Cal.
TRW Capacitor Div. . . Ogallala, eb.

82042
82047

81349
81483
81541
81860

80223
80248
80294
80411

82768
82866
82877
82893
83058
83086

78452
78471
78488
78493
78553
78790
78947
79136
79142
79251
79727

80486
80509
80583
80640
80813
81030
81073
81095
81312

82376
82389
82647

79963
80031

80033
80120
80131

80207

82209
82219

83125

82170

82116
82142

83594

83148
83186
83298
83315
83324
83330
83332
83385
83501

83740

83777
83821
83942
84171
84396
84411

C. P. Clare & Co.
Centralab Div. of

Globe Union Inc. . .... Milwaukee, Wis.
Commercial Plastics Co. . .Chicago, Ill.
Cornish Wire Co.. The ew York, . Y.
Coto Coil Co. ,Inc. Providence. R.1.
Chicago Miniature Lamp Works ...Chicago. Ill.
Cinch Mfg. Co..

Howard B. Jones Div. . ..Chicago. Ill.
Dow Corning Corp. . .... Midland, Mich.
Electro Motive Mfg. Co., Inc.

. . . . . . . Willimantic, Conn.
. .Brooklyn. . Y.Dialight Corp.

Indiana General Corp..
ElectrOnics Div. . ..... Keasby. N. J.

General Instrument Corp.
Cap Division. Newark. N. J.

Drake Mfg. Co. Harwood Heights. Ill.
Hugh H. Eby Inc. Philadelphia. Pa.
Gudeman Co. . Chicago. Ill.
Elastic Stop ut Corp. . Union. . J.
Robert M. Hadley Co Los Angeles. Cal.
Erie Technological Products. Inc....Erie. Pa.
Hansen Mfg. Co.. Inc. . Princeton, Ind.
H. M. Harper Co. . ....Chicago. Ill.
Helipot Div. of Beckman Inst. . Inc.

. . . . . . . . Fullerton. Cal.
Hughes Products Dl\'lslon of

Hughes AIrcraft Co Newport Beach. Cal.
Amperex Elect. Co HIcksville. L.I.. . Y.
Bradley Semiconductor Corp.

. New Haven. Conn.
Carhng Electric. Inc. . Hartford. Conn.
Circle F Mfg. Co. . . . . Trenton. N.J.
George K. Garrett Co..

Div. MSL Industries. Inc Philadelphia. Pa.
Federal Screw Pro<.lucts. Inc Chicago. Ill.
Fischer Special Mfg. Co Cincinnati. Ohio
General Industries Co.. The Elyria. Ohio
Goshen Stamping & Tool Co. . .Go hen. Ind.
JFD Electronics Corp Orooklyn. N. Y.
Jennings Radio Mfg. Corp. San .Jose. Cal.
Groove-Pin Corp Ridgefield. N.J.
Signalite Inc. . eptune. . J.
J.H. Winns. and Sons .. Winchester. Mass.
Industrial Condenser Corp Chicago. Ill.
R. F. Products Division of

Amphenol-Borg Electronic Corp.
Danbury. Conn.

E. F. Johnson Co. . .. Waseca. Minn.
InternatIOnal Resislance Co. PhiladelphIa. Pa.
Keystone Carbon Co.. Inc. . . St. Marys. Pa.
CTS Knights. Inc Sandwich. Ill.
Kulka Electric Corp Mt. Vernon. . Y.
Lenz Electric Mfg. Co. . .Chicago. Ill.
Littlefuse. Inc. . Des Plaines, Ill.
Lord Mfg. Co. . . Erie. Pa.
C.W. Marwedel San Francisco. Cal.
General Instrument Corp..

Micamold DiviSIon . . . . . . . .. ewark. . J.
James MIllen Mfg. Co.. Inc. Malden. Mass.
J. W. Miller Co Los Angeles. Cal.
Cinch-Monadnock, Div. of United Carr

Fastener Corp. . San Leandro, Cal.
Mueller Electric Co Cleveland, Ohio

ational Union . . . . . . . . . . . .. ewark, . J.
Oak Manufacturing Co. . ... Crystal Lake, Ill.
The Bendix Corp..

Elecirodynamlcs Div. Hollywood. Cal.
Pacific Metals Co. . ... San Francisco. Cal.
Phaostran Instrument and

Electronic Co. . ... So. Pasadena, Cal.
Philadelphia Steel and

Wire Corp. . Philadelphia, Pa.
American Machine & Foundry Co.

Potter & Brumfield Div Princeton. Ind.
TRW Electronic Components Div. Camden, . J.
General Instrument Corp. ,

Rectifier Division Brooklyn. N. Y.
Resislance Products Co. Harrisburg. Pa.
Rubbercraft Corp. of Calif. ... Torrance, Cal.
Shakeproof Division of

l11inois Tool Works.
SIgma ...
Signal Indicator Corp.
Struthers-Dunn Inc.

76487
76493
76530

74970
75042
75263
75378
75382
75818
75915
76005
76210
76433

76545
76703
76854
77068

71984
72136

71482
71590

72765
72825
72928
72962
72964
72982
73061
73076
73138

71616
71700
71707
71744
71785

73734
73743
73793
73846
73899
73905
73957
74276
74455
74861
74868

73559
73586
73682

73445
73506

72619
72656

72699

73293

77075
77221

77252

77342

77764
77969
78189

77630
77638

78277
78283
78290

LRC Electronics . . . . . Horseheads, N. Y.
Electra Mfg. Co. Independence, Kansas
General Atronics Corp. . .... Philadelphia, Pa.
Executone, Inc. Long Island City, . Y.
Fafnir Bearing Co. ,The. .. ew Britian, Conn.
Fansteel Melallurgical Corp. . .. Chicago, 111.
General Reed Co. . Metuchen, . J.
Texscan Corp. . Indianapolis, Ind.
British Radio Electronics Ltd Washin~on,D.C.

G. E. Lamp Division, Nela Park, Cleveland, Ohio
General Radio Co. . .. . .. West Concord, Mass.
Memcor Inc. ,Comp. Div. . .. Huntington ,Ind.
Gries Reproducer Corp. . .. ew Rochelle, . Y.
Grobert File Co.of America.lnc. Carlsladt, .J.
Compac Hollister Co. Hollister. Cal.
Hamilton Watch Co. Lancaster. Pa.
Hewlett-Packard Co Palo Alto, Cal.
Heyman Mfg. Co. .. .. . Kenilworth. N.J.
Instrument Specialties Co. ,

Inc. . Little Falls, .J.
G. E. Receiving Tube Dept. Owensboro, Ky.
Lectrohm Inc. ..... . .. Chicago, 111.
Stanwyck Coil Products.

Ltd. Hawkesbury, Ontario, Canada
Cunningham, W. H. & Hill,

Ltd. . Toronto, Ontario, Canada
P.R. Mallory & Co.. Inc Indianapolis, Ind.
Mechanical Industries Prod. Co Akron. Ohio
Miniature Precision Bearings,lnc .. Keene. N. H.
Honeywell Inc. . Minneapolis . Minn.
Muter Co. . .. Chicago. Ill.
C. A. Norgren Co. . .. Englewood, Colo.
Ohmite Mfg. Co. . Skokie, Ill.
Penn Eng. &Mlg. Corp. . Doylestown, Pa.
Polaroid Corp. . Cambridge. Mass.
Precision Thermometer &
Inst. Co. Southampton. Pa.

Microwave & Powt>r Tube Div Waltham. Mass.
Rowan Controller Co. . . Westminster, Md.
HP Co Med. Elec. D,v Waltham, Mass.
Shallcross Mfg. Co. . Selma, N. C.
Simpson Electric Co Chicago. Ill.
Sonotone Corp. . Elmsford, . Y.
Raytheon Co. Commercial Apparatus

& System Div. . . So. orwalk, Conn.
Spaulding Fibre Co.. Inc ..... Tonawanda. N. Y.
Sprague Electric Co. North Adams. Mass.
Superior Elect. Co. ... . Bristol. Conn.
Telex Corp. ... . . . . .. . Tulsa. Okla.
Thomas & Betts Co. . . Elizabeth, N.J.
Triplt'lt Electrical Inst. Co. Bluffton. Ohio

nion s-.·Itch and Signal Div. of
Weshnghoust> Air Brake Co. .. Pittsburgh, Pa.

Universal Electric Co Owosso. Mich.
Ward-Leonard Electric Co.. Mt. Vernon, N. Y.
Western Electric Co.. Inc .... New York. N. Y.
Weston Inst. Inc. Weston-Newark. Newark. N. J.
Wittek Mfg. Co. . .. Chicago. Ill.
Minnesota Mlntng & Mfg. Co.
Revere Mtncom Div. . St. Paul, Minn.

Allen Mfg. Co. . Hartford, Conn.
Allied Control .. .New York. . Y.
Allmetal Screw Product Co. , Inc.

..... Garden City, N. Y.
Amplex. Div. of Chrysler Corp. . Detroit, Mich.
Atlantic India Rubber Works, Inc ... Chicago, Ill.
Amperlte Co.. Inc. . Union City. . J.
ADC Products Inc. . Minneapolis, Minn.
Belden Mfg. Co. . .. Chicago. Ill.
BIrd Electric Corp. . .. Cleveland. Ohio
Birnbach Radio Co. New York. N. Y.
Blilev Electric Co.. Inc. . . Erie. Pa.
Boston Gear Works Div. of

Murray Co. of Texas Quincey, Mass.
Bud Radio. Inc. . Willoughby. Ohio
Cambridge Thermionics Corp. Cambridge. Mass ..
Camloc Fastener Corp. .... Paramus. N. J.
Cardwell Condenser Corp.

. . . Lindenhurst. L.I.. N. Y.
Bussmann Mfg. Div. of

McGraw-Edison Co. . .... St. Louis. Mo.
Chicago Condenser Corp. .. . Chicago. Ill.
Calif. Spring Co.. Inc. .... Pico-Rivera. Cal.
CTS Corp. . . Elkhart. Ind.
ITT Cannon Electric Inc. Los Angeles. Cal.
Cinema. Div. Aerovox Corp..... Burbank. Cal.

36287

49956
52090
52983
54294
55026
55933
55938

37942
39543
40920
40931
42190
43990
44655
46384
47904
48620

33173
35434
36196

62119
63743
64959
65092
66295
66346

56137
56289
58474
59446
59730
60741
61775

70276
70309
70318

19644
19701
20183
21226
21355
21520
23020
23042
23783
24455
24655
24681
26365
26462
26851
26992
28480
28520
30817

70417
70485
70563
70674
70903
70998
71002
71034
71041

71218
71279
71286
71313

71400

71436
71447
71450
71468
71471
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CODE LIST OF MANUFACTURERS (Continued)

Code
No. Manufacturer

Code
Address No. Manufacturer

Code
Address No. Manufacturer Address

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
90179

90365

90763
90970
91146

91260
91345
91418
91506
91637
91662
91673
91737
91827
91886

Sarkes Tarzian, Inc Bloomington , Ind.
Boonton Molding Company Boonton, N.J.
A. B. Boyd Co San Francisco, Cal.
R. M. Bracamonte & Co San Francisco, Cal.
Koiled Kords, Inc Hamden, Conn.
Seamless Rubber Co Chicago, 01.
Fafnir Bearing Co. Los Angeles, Calif.
Clifton Precision Products Co. , Inc.

· Clifton Heil1:hts, Pa.
Precision Rubber Products Corp. Dayton, Ohio
Radio Corp. of America, Electronic Compo

& Devices Division Harrison, N.J.
Seastrom Mfg. Co. Glendale, Cal.
Marco Industries Anaheim, Cal.
Philco Corporation (Lansdale Division)

· Lansdale, Pa.
Western Fibrous Glass Products Co.

· San Francisco, Cal.
Van Waters & Rogers Inc•.. San Francisco, Cal.
Tower Mfg. Corp. . Providence, R.1.
Cutler-Hammer, Inc. . Lincoln, 111.
Gould-National Batteries, Inc•.. St. Paul, Minn.
General Mills, Inc Buffalo, N. Y.
Graybar Electric Co Oakland, Cal.
G. E. Distributing Corp Schenectady, N. Y.
Security Co Detroit, Mich.
United fransformer Co....•.... Chicago, Ill.
United Shoe Machinery Corp.... Beverly, Mass.
U. S. Rubber Co. , Consumer Ind. &

Plastics Prod. Dlv Passaic, N.J.
Belleville Speciality Tool Mfg. , Inc.

· Belleville, Ill.
United Carr Fastener Corp. . Chicago, 111.
Bearing Engineering Co.... San Francisco, Cal.
ITT Cannon Elect. Inc. , Salem Dlv.

· . . . . . . . . . . . . . . . . . . . . . . Sillem, Mass.
Connor Spring Mfg. Co.... San Francisco, Cal.
Miller Dial & Nameplate Co. EI Monte, Cal.
Radio Materials Co. . Chicago, 111.
Augat Inc. . Attleboro, Mass.
Dale Electronics, Inc Columbus, Nebr.
Eleo Corp Willow Grove, Pa.
Epiphone Inc. . New York, N. Y.
Gremar Mfg. Co. ,Inc. . Wakefield, Mass.
K F Development Co. Redwood City, Cal.
Maleo Mfg. , Inc Chicago, Ill.

91929 Honeywell Inc. , Micro Switch Division
· . . . . . . . . . . . . . . . . . . . .. Freeport, 111.

919€1 Nahm-Bros. Spring Co Oakland, Cal.
92180 Tru-Connector Corp Peabody, Mass.
92367 Elgeet Optical Co. , Inc. Rochester, N. Y.
92607 Tensolite Insulated Wire Co. , Inc.

· Tarrytown, N. Y.
92702 IMC Magnetics Corp Westbury, L.1., N. Y.
92966 Hudson Lamp Co Kearney, N.J.
93332 Sylvania Electric Prod. Inc.,

Semiconductor Div Woburn, Mass.
93369 Robbins & Myers Inc Pallisades Park, N. J.
93410 Stemco Controls, Div. of Essex

Wire Corp Mansfield, Ohio
93632 Waters Mfg. Co Culver City, Cal.
93929 G. V. Controls Livingston, N.J.
94137 General Cable Corp. Bayonne, N.J.
94144 Raytheon Co. , Compo Dlv.,

Ind. Compo Operations Quincy, Mass.
94148 Scientific Electronics

Products, Inc Loveland, Colo.
94154 Wagner Elect. Corp. ,

Tung-Sol Div Newark, N.J.
94197 Curtiss-Wright Corp. ,

Electronics Div. . East Patterson, N. J.
94222 South Chester Corp. . Chester, Pa.
94330 Wire Cloth Products, Inc Bellwood , Ill.
94375 Automatic Metal Products Co. Brooklyn, N. Y.
94682 Worcester Pressed Aluminum Corp.

· Worcester, Mass.
94696 Magnecraft Electric Co. Chicago, Ill.
95023 George A. Philbrick Researchers, Inc.

· Boston, Mass.
95146 Alco Elect. Mfg. Co Lawrence, Mass.
95236 Allies Products Corp. Diania, Fla.
95238 Continental Connector Corp Woodside, N. Y.
95263 Leecraft Mfg. Co., Inc Long Island, N. Y.
95265 National Coil Co Sheridan, Wyo.
95275 Vitramon, Inc Bridgeport , Conn.
95348 Gordos Corp. . Bloomfield, N.J.
95354 Methode Mfg. Co Rolling Meadows, 111.
95566 Arnold Engineering Co Marengo, 111.
95712 Dage Electric Co. , Inc. Franklin, Ind.
95984 Siemon Mfg. Co Wayne, Ill.
95987 Weckesser Co. . Chicago, 111.
96067 Microwave Assoc. ,West,Inc. Sunnyvale, Cal.

96095 Hi-Q Div. of Aerovox Corp Olean, N. Y.
96256 Thordarson-Meissner Inc Mt. Carmel, 111.
96296 Solar Mfg. Co Los Angeles, Cal.
96396 Microswitch, Div. of

Minn. -Honeywell Freeport, Ill.
96330 Carlton Screw Co. Chicago, Ill.
96341 Microwave Associates, Inc.. Burlington, Mass.
96501 Excel Transformer Co Oakland, Cal.
96508 Xcelite, Inc Orchard Park, N. Y.
96733 San Fernando Elec. Mfg. Co. San Fernando, Cal.
96881 Thomson Ind. Inc. . Long Island, N. Y.
97464 Industrial Retaining Ring Co Irvington, N. J.
97539 Automatic & Precision Mfg Englewood, N.J.
97979 Reon Resistor Corp Yonkers, N. Y.
97983 Litton System Inc. , Adler-Westrex

Commun. Div. . New Rochelle, N. Y.
98141 R-Tronics, Inc Jamaica, N. Y.
98159 Rubber Teck, Inc. . Gardena, Cal.
98220 Hewlett-Packard Co. ,

Medical Elec. Div Pasadena, Cal.
98278 Microdot, Inc So. Pasadena, Cal.
98291 Sealectro Corp...•..... Mamaronech, N. Y.
98376 Zero Mfg. Co. . Burbank, Cal.
98410 Etc Inc. . Cleveland, Ohio
98731 General Mills Inc., Electronics Div.

. . . . . . . . . . . . . . Minneapolis, Minn.
98734 Paeco Division of Hewlett-Packard Co.

. . . . . . . . . . . . . . . . . . . . . Palo Alto, Cal.
98821 North Hills Electronics, Inc. . Glen Cove, N. Y.
98978 International Electronic Research Corp.

. Burbank, Cal.
99109 Columbia Technical Corp. ew York, N. Y.
99313 Varian Associates Palo Alto, Cal.
99378 Atlee Corp Winchester, Mass.
99515 Marshall Ind. , Capacitor Div. . Monrovia, Cal.
99707 Control Switch Division, Controls Co.

of America El Segundo, Cal.
99800 Delevan Electronics Corp. East Aurora, N. Y.
99848 Wilco Corporation Indianapolis, Ind.
99928 Branson Corp. Whippany, N.J.
99934 Rembrandt, Inc. . . . . . . . . . Boston, Mass.
99942 Hoffman Electronics Corp. ,

Semiconductor Division ..... El Monte, Cal.
99957 Technology-Instrument Corp.

of California Newbury Park, Cal.

The follOWing HP Vendors have no number assigned in the latest supplement to the Federal SUpply Code for Manufacturers Handbook.

OOOOF
OOOOZ
OOOAB
OOOBB

Maleo Tool and Die Los Angeles, Calif.
Willow Leather Products Corp... Newark, N.J.
ETA .. . . . . . . . . . . . . . . . . . . . . . . England
Precision Instrument Compo Co. Van Nuys, Cal.

OOOCS Hewlett-Packard Co., Colorado
Springs Div.... Colorado Springs, Colorado

OOOMM Rubber Eng. & Development Hayward , Cal.
OOONN A "N" 0 Mfg. Co San Jose, Cal.

OOOQQ Cooltron Oakland, Cal.
OOOWW California Eastern Lab Burlington, Cal.
OOOYY S. K. Smith Co Los Angeles, Cal.

SUPPLEMENTAL CODE LIST OF MANUFACTURERS

Code
No
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ELECTRONIC

SALES & SERVICE OFFICES

UNITED STATES
ALABAMA CONNECTICUT MARYLAND NEW MEXICO NORTH CAROLINA TEXAS
P.O. Box 4207 12 Lunar Drive 6707 Whitestone Road P.O. Box 8366 P.O. Box 5188 P.O. Box 1270
2003 Byrd Spring Road S.W. New Haven 06525 Baltimore 21207 Station C 1923 North Main Street 201 E. Arapaho Rd.
Huntsvlll. 35802 Tel: (203) 389·6551 Tel: (301) 944·5400 6501 Lomas Boulevard N.E. High Point 27262 Richardson 75080
Tel: (205) 881·4591 TWX: 710·465·2029 TWX: 710·862·9157 Albuquerque 87108 Tel: (919) 885·8101 Tel: (214) 231·6101
TWX: 810·726·2204

P.O. Box 1648
Tel: (505) 265·3713 TWX: 510·926·1516 TWX: 910·867·4723

ARIZONA FLORIDA
2 Choke Cherry Road

TWX: 910·989·1665 P.O. Box 27409
P.O. Box 24210 OHIO 6300 Westpark Drive2336 E. Magnolia SI. RockYlII. 20850 156 Wyatt Drive

Phoenix 85034 2806 W. Oakland Park Blvd.
Tel: (301) 948·6370 Las Croces 88001

25575 Center Ridge Road Suite 100
Ft. Lauderdale 33307 CllYeland 44145 Houston 77027Tel: (602) 244-1361 TWX: 710·828·9684 Tel: (505) 526·2485

TWX: 910·951·1330
Tel: (305) 731·2020

TWX: 910·983·0550
Tel: (216) 835·0300 Tel: (713) 781~000

TWX: 510·955·4099 MASSACHUSETTS
TWX: 810·427·9129 TWX: 910·881·2645

5737 East Broadway P.O. Box 13910 32 Hartwell Ave. NEW YORK 3460 South Dixie Drive 231 Billy Mitchell RoadTucson 85711
6177 Lake Ellenor Dr. Lexington 02173 6 Automation Lane Daylon 45439 San Antonio 78226

Tel: (602) 298·2313
TWX: 910·952·1162

Orlando, 32809 Tel: (617) 861·8960 Computer Park Tel: (513) 298·0351 Tel: (512) 434·4171
Tel: (305) 859·2900 TWX: 710·326·6904 Albany 12205 TWX: 810·459·1925 TWX: 910·871·1170

CALIFORNIA TWX: 810·850·0113
MICHIGAN

Tel: (518) 458·1550
1120 Morse Road UTAH

1430 East Orange thorpe Ave. TWX: 710·441·8270
GEORGIA 21840 West Nine Mile Road Columbus 43229 2890 South Main Street

Full.rton 92631
P.O. Box 28234 Southfl.ld 48075 1219 Campville Road Tel: (614) 846·1300 Salt Lake City 84115

Tel: (714) 870·1000
450 Interstate North Tel: (313) 353·9100 Endicott 13760 Tel: (801) 487·0715

TWX: 910·592·1288
Atlanta 30328 TWX: 810·224·4882 Tel: (607) 754·0050 OKLAHOMA TWX: 910·925·5681

3939 Lankershlm Boulevard Tel: (404) 436·6181 TWX: 510·252·0890 P.O. Box 32008
VIRGINIAMINNESOTANorth Hollywood 91604 TWX: 810·766·4890 2459 University Avenue New York City

Oklahoma City 73132
P.O. Box 6514

Tel: (213) 877·1282
SI. Paul 55114 Manhattan, Bronx

Tel: (405) 721·0200
2111 Spencer Road

TWX: 910·499·2170 HAWAII
Tel: (612) 645·9461 Contact Paramus, NJ Office

TWX: 910·830·6862
Richmond 23230

6305 Arizona Place
2875 So. King Street

TWX: 910·563·3734 Tel: (201) 265·5000 OREGON Tel: (703) 285·3431
Los Ang.les 90045

HonolUlu 96814 Brooklyn, Queens, Richmond 17890 SW Boones Ferry Road TWX: 710·956·0157
Tel: (808) 955·4455

Tel: (213) 649·2511 MISSOURI Contact Woodbury, NY Office Tualatin 97062 WASHINGTON
TWX: 91().328·6148 ILLINOIS 11131 Colorado Ave. Tel: (516) 921·0300 Tel: (503) 620·3350 433·108th N.E.

5500 Howard Street
Kansas CIty 64137

82 Washington Street TWX: 910·467·8714 BelllYue 980041101 Embarcadero Road Skokl. 60076 Tel: (816) 763·8000
Poughktepsl. 12601 Tel: (206) 454·3971Palo Alto 94303 TWX: 910·771·2087

Tel: (415) 327·6500
Tel: (312) 677-0400 Tel: (914) 454-7330 PENNSYLVANIA TWX: 910·443·2303

TWX: 910·373·1280
TWX: 910·223·3613 148 Weldon Parkway TWX: 510·248·0012 2500 Moss Side Boulevard

"WEST VIRGINIA
Maryland Heights 63043 MonrolYlII. 15146

2220 Watt Ave. INDIANA Tel: (314) 567·1455 39 Saginaw Drive Tel: (412) 271·0724 Charrllton

Sacram.nto 95825 3839 Meadows Drive TWX: 910·764·0830 Rochester 14623 TWX: 71().797·3650 Tel: (304) 768·1232

Tel: (916) 482·1463 Indianapolis 46205 Tel: (716) 473·9500 WISCONSIN
TWX: 910·367·2092 Tel: (317) 546·4891 "NEVADA TWX: 510·253·5981 1021 8th Av.nue 9431 W. Beloit Road

TWX: 810·341·3263 Ln V.gn 5858 East Molloy Road
King of Pruula Industrial Park Suite 117

9606 Aero Drive Tel: (702) 382·5777 Syracuse 13211
King of "flul. 19406 Milwaukee 53227

San DI.go 92123 LOUISIANA Tel: (215) 26~7000
Tel: (714) 279·3200 P.O. Box 856 NEW JERSEY

Tel: (315) 454·2486 TWX: 510-66().2670
Tel: (414) 541·0550

TWX: 910·335·2000 3239 Williams Boulevard W. 120 Century Road
TWX: 710·541·0482

Kenner 70062 Paramus 07652 1 Crossways Park West RHODE ISLAND FOR U.S. AREAS NOT
COLORADO Tel: (504) 721·6201 Tel: (201) 265·5000 Woodbury 11797 873 Waterman Ave. LISTED:
7965 East Prentice TWX: 810·955·5524 TWX: 710·990·4951 Tel: (516) 921·0300 Ent Providence 02914 Contact the regional office near·
Engl.wood 80110

TWX: 510·221·2168 Tel: (401) 434·5535 est you: Atlanta, Georgia ...

Tel: (303) 771·3455 1060 N. Kings Highway TWX: 710·381·7573 North Hollywood, California ...

TWX: 910·935·0705 Cherry HIli 08034 Paramus, New Jersey ... Skokie,
Tel: (609) 667-4000 'TENNESSEE illinois. Their complete ad·
TWX: 710·892·4945 Memphis dresses are listed above.

Tel: (901) 274·7472 'Servlce Only

CANADA
ALBERTA
Hewlett·Packard (Canada) ltd.
11748 Klngsway Ave.
Edmonton
Tel: (403) 452·3670
TWX: 610·831·2431

BRITISH COLUMBIA
Hewlett·Packard (Canada) ltd.
4519 Canada Way
North Burnaby 2
Tel: (604) 433·8213
TWX: 610·922·5059

MANITOBA
Hewlett·Packard (Canada) ltd.
513 Century SI.
Winnipeg
Tel: (204) 786·7581
TWX: 610·671·3531

NOVA SCOTIA
Hewlett·Packard (Canada) ltd.
2745 Dutch Village Rd.
Suite 206
Halifax
Tel: (902) 455-{)511
TWX: 610·271·4482

ONTARIO
Hewlett·Packard (Canada) ltd.
1785 Woodward Dr.
Ottawa 3
Tel: (613) 255·6180, 255·6530
TWX: 610·562·8968

Hewlett·Packard (Canada) ltd.
50 Galaxy Blvd.
Rudal.
Tel: (416) 677·9611
TWX: 610·492·4246

QUEBEC
Hewlett·Packard (Canada) ltd.
275 Hymus Boulevard
p.lnt. Claire
Tel: (514) 697·4232
TWX: 610·422·3022
Telu: 01·20607

FOR CANADIAN AREAS NOT
LISTED:
Contact Hewlett·Packard (Can·
ada) ltd. In Pointe Claire, at
the complete address listed
above.

CENTRAL AND SOUTH AMERICA
ARGENTINA
Hewlett·Packard Argentina
S.A.C.e.1
Lavalle 1171·3'
8u.nos Aires
Tel: 35,0436, 35·0627, 35·0341
Telex: 012·1009
Cable: HEWPACK ARG

BRAZIL
Hewlett·Packard Do Brasil
I.E.C. LTDA.
Rua Frel Caneca 1119
01307·Sao Paulo· 3, SP
Tel: 288·7111, 287·5858
Cable: HEWPACK Sao Paulo

Hewlett·Packard Do Brasil
I.E.C. LTDA.
Praca Dam Feliciano 78
Salas 806/808
90oo·Porto Alegre RS
Rio Grande do Sui (RS)-Brasil
Tel: 25·8470
Cable: HEWPACK Porto Alegre

Hewlett·Packard Do Brasil
I.E.C. LTDA.
Rua da Matriz 29
2000·Rio de Janeiro, GB
Tel: 266·2643
Cable: HEWPACK Rio de Janeiro

BOLIVIA
Stambuk & Mark (Bolivia) LTDA.
Av. Mariscal, Santa Cruz 1342
La Paz
Tel: 40626, 53163, 52421
Telex: 3560014
Cable: BUKMAR

CHILE
H~ctor Calcagni y Cia, ltda.
Casilla 16.475
Santiago
Tel: 423 96
Cable: CALCAGN I Santiago

COLOMBIA
Instrumentaci6n
Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48·59
Apartado A~reo 6287
Bogota, 1 D.E.
Tel: 45·78·06, 45·55·46
Cable: MRIS Bogota
Telex: 44400lNSTCO

COSTA RICA
Lie. Alfredo Gallegos Gurdi~n

Apartado 10159
San Jod
Tel: 21·86·13
Cable: GALGUR San Jos~

ECUADOR
Laboratorlos de Radlo·lngenieria
Calle Guayaquil 1246
Post Office Box 3199
Quito
Tel: 212·496: 219·185
Cable: HORVATH Quito

EL SALVADOR
Electronic Associates
Apartado Postal 1682
Centro Comercial Gigante
San Salvador, EI Salvador C.A.
Paseo Escalon 4649·4' Piso
Tel: 23·44·60, 23·32·37
Cable: ELECAS

GUATEMALA
IPESA
5a via 2·01, Zona 4
Guatemala City
Tel: 63·6·27 & 64·7·86
Telex: 4192 TELTRO GU

MEXICO
Hewlett·Packard Mexicana, S.A.
de C.V.
Adolfo Prieto 622
Col. del Valle
Mexico 12, D.F.
Tel: 543·4232: 523·1874
Telex: 017·74·507

NICARAGUA
Roberto Ter~n G.
Apartado Postal 689
Editicio Ter~n

Managua
Tel: 3451, 3452
Cable: ROTERAN Managua

PANAMA
Eleclr6nico Balboa, S.A.
I'.0. Box 4929
Ave. Manuel Espinosa No. 13·50
Bldg. Alina
Panama City
Tel: 230833
Telex: 3481003, Curundu,
Canal Zone
Cable: ELECTRON Panama City

PARAGUAY
Z.J. Melamed S.R.L.
Division: Aparatos y Equipos
M~dlcos

Sal6n de Exposici6n y Escrltorio:
Chile 482
Edificio Victoria-Planta Baja
Asuncion, Paraguay
Tel: 4·5069, 4·6272
Cable: RAMEL

PERU
Campania Electro M~dica S.A.
Ave. Enrique Canaual 312
San Isidro
Casilla 1030
Lima
Tel: 22·3900
Cable: ELM ED Lima

PUERTO RICO
San Juan Electronics, Inc.
P.O. Box 5167
Ponce de Leon 154
Pda. 3·PTA de Tierra
San Juan 00906
Tel: (809) 725·3342, 722·3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

URUGUAY
Pablo Ferrando S.A.
Comerclal e Industrial
Avenlda Italia 2877
Casilia de Correa 370
MontlYldeo
Tel: 40·3102
Cable: RADIUM Montevideo

VENEZUELA
Hewlett·Packard De Venezuela
C.A.
Apartado 50933
Caracas
Tel: 71.88.05, 71.88.69, 71.99.30
Cable: HEWPACK Caracas
Telex: 21146 HEWPACK

FOR AREAS NOT LISTED,

CONTACT:
Hewlett·Packard
Inter·Americas
3200 Hillview Ave.
Palo Alto, California 94304
Tel: (415) 493·1501
TWX: 910·373·1267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034·8493
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EUROPE
AUSTRIA
Hewlett·Packard Ces.m.b.H
Handelska 52/3
P.O. Box 7
A-1205 Vienna
Tel, (0222) 33 66 06 to 09
Cable, HEWPAK Vienna
Telex, 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
S.A./N.V.
Avenue du Col-Vert, 1
B·I170 Brussels
Tel, (02) 72 22 40
Cable, PALOBEN Brussels
Telex, 23 494 paloben bru

DENMARK
Hewlett·Packard A/S
oatavej 38
oK-3460 Blrkerod
Tel, (01) 81 66 40
Cable, HEWPACK AS
Telex, 166 40 hp as

Hewlett-Packard A/S
Torvet 9
oK-8600 Silkeborl
Tel. (06) 82-71-66
Telex, 166 40 hp as
Cable, HEWPACK AS

FINLAND
Hewlett·Packard Oy
Bulevardl 26
P.O. Box 12185
SF-00120 Helsinki 12
Tel, (90) 13730
Cable, HEWPACKOY Helsinki
Telex, 12-15363 hel

FRANCE
Hewlett-Packard France
Quarller de Courtaboeu'
Bolte Postale No.6
F-91401 Orsa,
Tel, (1) 907 78 25
Cable, HEWPACK Orsay
relex, 60048

Hewlett-Packard France Hewlett-Packard CmbH Hewlett-Packard Italiana 5 p.A. SPAIN UNITED KINGDOM

4 Quai des Etrolts Vertriebsbiiro Munchen Vlcolo Pastori, 3 Hewlelt·Packard Espanola, SA Hewlett·Packard ltd.

F-69321 Lyon Cedex 1 Unterhachinger Slrasse 28 1-35100 Padova Jerez No 8 224 Bath Road
Tel, (78) 42 63 45 ISAR Center Tel, (49) 664062 E·Madrid 16 CB·SloUlh, Sll 4 OS, Bucks
Cable, HEWPACK Lyon 0-8012 Ottobrunn Telex, 32046 via Milan Tel. 45B 26 00 Tel, Slough (0753) 33341
Telex, 31617 Tel, (0811) 601 30 61/7 Hewlelt-Packard Italiana S.p.A.

Telex, 23515 hpe Cable, HEWPIE Slough

Telex, 52 49 85 Telex, 84413
Hewlett-Packard France Cable· HEWPACKSA Muchen VIa Colli, 24 Hewlelt-Packard Espana.. , SA

Hewlelt·Packard ltd.29 rue de la Care 1·10129 Turin Mllanesado 21-23
F-31700 Blalnac (West Berlin) Tel (11) 53 82 64 E·Barcelona 17 "The Craftons"

Tel, (61) 85 82 29 Hewlett-Packard CmbH Telex, 32046 via Milan Tel, (31203 62 00 Stamford New Road
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Model 34721 B Section I

SECTIO N I
GENERAL INFORMATION

1·1. INTRODUCTION.

1-2. This manual contains installation and operating
instructions as well as maintenance information which
includes operational checks for the Model 34721 B. A
schematic diagram, theory of operation, and trouble­
shooting information are provided for use in maintaining
the 34721B BCD Module.

1·3. DESCRIPTION.

14. The Model 34721 B converts character serial data
from the 34740A or 34750A Display Module to parallel
character information for output to a printer (-hp­
Model 5055A or equivalent is required). It supplies BCD
data, polarity, range, and function information. A "print

11456A
Readout Test Card

562A -16C
Printer Cable

command" signal which indicates when the data is ready
to be printed is also proVided.

1-5. OPERATION INFORMATION.

1-6. Table 1-1 lists general information relating to the
operating characteristics of the Model 34721 B. Opera­
tional checks are provided in Section V to verify proper
operation of your instrument.

1·7. ACCESSORIES AVAILABLE (See Figure 1-1).

a. 11456A READOUT TEST CARD - Facilitates
testing and troubleshooting the Model 34721 B BCD
Module.

11148A
Extender Cable

1251 - 0086
Mating Connector

Figure 1-1. Accessories Available.

1-1



Section I Model 34721B

Table 1-1. Operating Information.

BCD DATA OUTPUTS

5 columns for digital decades
1 column for overrange digit
1 column for range
1 column for function
2 columns for polarity

INPUT CONTROL SIGNALS

Front Panel Lockout
(+) Printer Holdoff
External Trigger

OUTPUT CONTROL SIGNAL

Print Command

LOGIC LEVELS

"1" state = + 2.4 V to + 5 V
"a.. state = 0 V to + 0.5 V

High reference: 5 V ± .25 V (1 kn impedance)
Low reference: 0 V (ground)

b. 562A - 16C PRINTER CABLE - Connects the
output of the Model 34721 B to a Model 5055A Digital
Recorder.

c. 11148A EXTENDER CABLE - Permits oper­
ation of the Model 34721 B while separated from the
display module or plug-on during troubleshooting.

MAX OUTPUT RATE

Internal:
1,2,4,8, and 16 Mainframe Samples/Print Cycle

Manual and External:
5/s with 34740A Option 060
8/s with 34740A Option 050

GENERAL

Operating Temperature: O~ C to 50° ~
Storage Temperature: - 40 C to + 75 C

Power: from Display Module

Floating measurements may not be made when
using the 34721B BCD Module with a grounded
printer or other grounded devices.

1-10. This manual is kept up - to - date with revised
pages. If the serial number of your instrument is lower
than the one on the title page of this manual, refer to
the backdating information in Section 8 which adapts
this manual to your instrument. All correspondence with
Hewlett-Packard Company should include the complete
s~rial number.

(A - America, U - United Kingdom,

J - Japan, G - Germany)

d. MATING CONNECTOR - Connects to 50 pin
connector on rear panel. -hp- Part No. 1251 - 0086.
Manufactured by CINCH MANUFACTURING CO., Part

0.57 - 30500 - 375.

1-8. INSTRUMENT AND MANUAL IDENTIFI­
CATION.

xxxx
----..-

o r;,~~i~ii~taP::rfi~
of instruments.

A

Letter identifies the
country where the
instrument was man­
ufactured.

xxxxx
~

~~t1~~: ;u;:;~ 0
ticular instru­
ment in a series

1-9. A three-section serial number (xxxx A xxxxx) is
used to identify your Model 34721 B. Figure 1-2
illustrates the meaning of the three parts of the number.

1-2 Rev. A

Figure 1-2. Instrument Serial Number.
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SECTION II
I NST ALLATI 0 N

Section II

2-1. INTROD UCTION.

2-2. This section contains installation and shipping
information for the Model 34721 B BCD Module.

2-3. INITIAL INSPECTION.

2-4. Your instrument was carefully inspected prior to
shipment and should meet all electrical specifications
and be free of mars or scratches. To confirm this, the
instrument should be inspected upon receipt for damage
that might have occurred in transit. If there is damage
due to shipping, me a claim with the carrier. If there are
other electrical or mechanical deficiencies refer to the
Statement of Warranty on the back of the title page. Use
the procedures provided in Section V to check instru­
ment performance.

2-5. INSTALLATION OF THE MODEL 347218.

Installation or removal ofplug-on modules is to
be made by qualified personnel only.

2-6. Referring to Figure 2-1, install the Model 34721B
between the Display Module and the bottom module
using the following procedure:

a. Separate the Display Module from the bottom
module if they are connected together. This is done by
pulling the two side locks on the back of the Display
Module to the rear and lifting the Di play Module from
the bottom module.

b. Position the Display Module over the Model
34721 B so that the plastic keys on the side of the two
modules interlock.

c. Push the ide locks toward the Display Module.
This fastens the two modules together.

NOTE

Press downward on the 34721B connector
assembly located in the center of the
34721B. This ensures that the 50 pin con­
nector on the 34721B is properly mated to
the Display Module connector.

) Figure 2-1. Installation of the Model 34721 B.

Rev. A 2-1



Section II

d. Connect the ribbon cable supplied with the
instrument to the appropriate connector of the Model
34721B (see Figure 2-2). Connect the other end of the
cable to the 14 pin IC connector on the bottom module.
The outer brown wire of the cable should be nearest the
case of the instrument.

The cable should be looped at the end, not
twisted, to align the plug and jack.

Model 34721B

2-7. CONNECTION TO THE PRINTER.

2-8. Figure 2-3 shows the rear panel connector and
indicates the location of all output and control signals.
Connect a 562A - 16C Printer Cable from thi connector
to the printer connector.

NOTE

See Section III of the Operating and Service
Manual for the signal conditioning module
to obtain a listing of the printer output
codes and their meaning.

e. Pull the side lock on the Model 34721 B rearward,
and connect the bottom module to the 34721 B. This
can be accomplished in a manner similar to that
previously described.

Figure 2-2. Routing of the Ribbon Cable.

FRONT
PAI£L

DISPLAY
MODULE

BCD
MODULE

CONNECT
3470IA/34702A

HERE

CONNECT
34703A

HERE

34nIB-B-349~

REAR
PANEL

2-9. REPACKING FOR SHIPMENT.

2-10. If the instrument is to be shipped to Hewlett­
Packard for service or repair, attach a tag to the
instrument describing the work to be accomplished and
identifying the owner of the instrument. Identify the
instrument by serial number, model number and name in
any corre pondence. If you have any questions, contact
your local Hewlett-Packard Sales and Service Office.

2-11. If the original shipping container is to be u ed,
place the instrument in the container with appropriate
packing material and seal the container well with strong
tape or metal bands.

2-12. If an -hp- container is not to be used, use a heavy
carton or wooden box with an inner container. Wrap the
instrument with heavy paper or pIa tic and place
cardboard strips across the face for protection before
placing the instrument in the inner container. Use
packing material around all sides of the inner container,
and seal the outer con tainer well with strong tape or
metal bands. Mark the container with "DELICATE
I STRUME T", or "FRAGILE".

• These pins are permanently tied to +5 V through a 10 kn resistor. f-

f- + This pin is permanently connected to ground. (3
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Mating Connector: -hp. Part No. 1251·0086. Manufacturer's Part
No. is 57·30500·375 (CINCH).

Figure 2-3. Output and Control Signal Connector.
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Model 34721 B Section III

SECTION III
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. This section contains operating instructions for the
Model 34721B. A Display Module (Model 34740A or
34750A) and a signal conditioning module such as the
-hp- Model 34702A are required to operate the 34721 B.
This section contains identification of con troIs, indi­
cators, and connectors, as well as operating instructions.

3-3. PANEL FEATURES.

34. Panel features of the instrument are described in
Figure 3-1.

NOTE

While operating the Model 34721B, it may
be noted that the Display Module indication
continues to change while a sample is being
taken. This mode of operation is normal
since the 34721B does not control the
measurement cycle of the Display Module.

3-5. OPERATION OF THE MODEL 34721B.

Do not make floating measurements when using
the 34721B BCD Module with a grounded
peripheral.

NOTE

When the 34721B is connected to an -hp­
Model 34703A DCV/DCA/n Meter, the self
test function of the 34703A cannot be used.

3-6. Connecting the Digital Recorder.

3-7. Connect the Digital Recorder (-hp- Model 5055A or

equivalent) to the 50 pin connector at the rear of the
34721 B using a 562A - 16C Printer Cable.

3-8. Selecting the Desired Mode of Operation.

3-9. A print command is issued at the conclusion of
each 34721B sampling cycle. A sampling cycle can be
initiated in any of the following ways:

a. Internally, using the OUTPUT RATE switch on
the fron t panel;

b. Externally, by a pulse applied through the rear
panel connector;

c. Manually, by depressing the "MANUAL" push­
button.

To prevent undesired triggering caused by the internal
OUTPUT RATE generator, the OUTPUT RATE switch
should be set on HOLD position. Table 3-1 shows the
sampling rate for each setting of the OUTPUT RATE
switch using either Option 050 or Option 060 of the
Display Module.

3-10. Output and Control Signals.

3-11. Figure 3-2 indicates the requiremen ts for the
various con trol signals which may be applied to the
34721 B. The outputs of the BCD Module are also
discussed. A Print Command is issued after a trigger has
been applied and the Display Module has completed a
measurement cycle. The Print Command initiates a print
cycle of the printer. The Front Panel Lockout signal
disables OUTPUT RATE and MANUAL switches on the
34721 B front panel. Under this condition the instru­
ment can be triggered only with an external trigger. The
Printer Holdoff signal prevents the 34721B from issuing
a print command.

)

Table 3-1. 34721B Sampling (Output) Rate.

Option 050 Option 060
Switch Sampling Rate Sampling Rate

Position (ms/Sample) (ms/Sample)

HOLD In this position the sample is In this position the sample is
initiated manually or externally. initiated manually or externally.

(1) 125 200
(2) 250 400
(3) 500 800
(4) 1000 1600
(5) 2000 3200

Rev. B 3-1
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FRONT

Model 34721 B

CD
CD
CD

CD
CD
CD

Output Rate Switch: Controls sampling rate of the instrument. Table 3-1 shows the sampling rate for various positions of the
switch. Hold position permits manual and external triggering without interaction with the Internal Output Rate Generator.

Output Rate Light: Gives a visual indication of the sampling rate of the instrument.

MANUAL Pushbutton: A single sampling cycle is initiated each time this button is depressed.

REAR

CAUTION: DO NOT MAKE FLOATING MEASUREMENTS
IF INSTRUMENT IS CONNECTED TO A
GROUNDED PERIPHERAL!

Rear Panel Connector: This connector provides parallel BCD outputs to the printer as well as other control signals. The external
triggering signal should be applied to pin 46 of this connector. The front panel lockout signal should be applied to pin 21.

Serial Plate: Gives the instrument serial number.

Side Lock: These locks fasten the 34721 B to a signal conditioning Module. When pulled completely to the rear they release the
signal conditioning module allowing it to be separated from the 34721 B.

Figure 3-1. Front and Rear Panel Features.
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Section III

)

* These pins are permanently tied to +5 V through a 10 kn resistor.

+ These pins are permanently connected to ground.

® External Trigger:
+ 2.4 V TO +5.0V

OV----'
Pin 46 of
Rear Connector.

® Print Command:

© (+) Printer

Holdoff:

+2.4V TO 5'~OV

~3 ~
O.3V MAX. $\----..:....------

206ms to 406ms l.-

+ 2.4V TO 5.0V ~ 55 l+-40mSjl

J INDEFINITE .....,.L20~Oms
OV ~---- HOLDOFF I

Pin 23 of
Rear Connector.

Pin 22 of
Rear Connector.

)

Front Panel Lockout: +2.4 V to +5.0 V applied to pin 21 of the rear panel connector displays the OUTPUT RATE and
MANUAL switches on the front panel. Under this condition the instrument can only be triggered externally.

BCD Data Outputs: 8421 Code, TTL Logic (Low = 0.3 V max., High = 2.4 V to 5.0 V), 5 decades plus overrange "1".

Function, Range, and Polarity Outputs: Binary coded output, TTL Logic (Low = 0.3 V max., High = 2.4 V to 5.0 V).

Figure 3-2. Output and Control Signal Connector.
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SECTION IV
THEORY OF OPERATION

Section IV

4-1. INTRODUCTION.

4-2. The -hp- Model 34721 B provides parallel BCD
output to a printer in a 3470 Measurement System. The
instrumen t accepts bit parallel, character serial data from
the Display Module and converts it to bit parallel,
character parallel data. Four or five digits of BCD data
plus sign range, and function data and an overrange "1"
are available to the printer (-hp- Model 5055A recom­
mended).

4-3. A basic block diagram is discussed in this section.
This is followed by a more detailed diagram and a
detailed discussion of each block.

4-4. BASIC BLOCK DIAGRAM (See Figure 4-1).

4-5. The 34721 B consists of four basic blocks shown in
Figure 4-1. The e circuits accept data and timing signals
from the Display and signal conditioning modules and
provide a parallel BCD output to a printer.

4-6. Algorithmic State Machine.

4-7. The Model 34721B digital logic is an Algorithmic
State Machine (ASM). Figure 4-2 is a block diagram of a
typical ASM. An ASM is a sequential logic circuit that

DISPLAY MODULE
(34740A or 34750A)

can be described completely with a flow chart. The
" ext State Function" and "Output Function" blocks
are combinational logic networks. A combinational
network is a logic network whose output is completely
determined by the pre ent input states. Sequential logic
circuit contain memory or storage elements such as
flip-flops. As the circuits operate the state of the
memory changes. The memory elements may have one
state at first and later take on another state. The" ext
State" that the memory goes to is dependent on the
"Present State", the clock, and the external inputs that
are supplied to the logic circuit. The output is dependent
on the external inputs and the "Present State" of the
memory. The "Presen t State" of the memory is depen­
dent on the pa t sequence of inputs that have been
applied.

4-8. 34721 BASM Block Diagram.

4-9. The block diagram in Figure 4-3 shows the major
blocks of the Model 34721B. The inputs to the State
Machine come from the Display Module and the signal
conditioning module. The output of the State Machine
consists of the parallel BCD code and the print com­
mand applied to the external printer.

OUTPUT
RATE

GENERATOR

BCD DATA
FROM

DISPLAY MODULE

DATA
STORAGE

FLI P- FLOP

FUNCTION, POLARITY
8 RANGE DATA

QUALIFIER AND
TIMING INPUTS

FROM MAINFRAME

I
14----~>-- PRINTERI HOLD-OFF

r.....l.-l.----~>--~~TlGR~tL

L..- --7I>--FRONT PANEL
LOCKOUT

1>-BCD OUTPUT
L..- -?, (TO PRINTER)

BCD MODULE .
347218-8-3496

SIGNAL CONDITIONING MODULE
(3470IA. 34702A or 34703A)

Figure 4-1. Basic Block Diagram.
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OUTPUTS

INSTRUCTIONS)

1 NEXT STATE FUNCTION PRESENT STATE OUTPUT FUNCTION

S) COMBI ATIO A L MEMORY COMBINATIONA

LOGIC r-- (STORAGE, FUP- OUTPUT r-----
~ (GATES, ROMS, ETC.)

FLOPS, COUNTERS,
LOGIC (

ETC.) r-----~

I
CLOCK

3470.,).1. 9-3466

INPUTS
(QUALIFIER

4-12. SAMPLE CONTROL CIRCUITS (See Figure 4-5).

4-11. Figure 4-4 is the Logic Flow Diagram for the
Model 34721 B. This flow chart indicates the sequence of
even ts that takes place during every prin t cycle of the
instrument.

4-13. The Sample Control Circuits elect the triggering
mode of the 34721B, and prevent response to false
triggers due to contact bounce. A mea urement cycle of
the instrument can be initiated externally from the
external trigger input, manually from a front panel
pushbutton, or internally from the output Rate Gener­
ator. A "HIGH" (2.4 V to 5.0 V) applied to the Front
Panel Lockout disable the manual and internal sampling
functions of the instrumen t. The waveform in Figure

4-10. Logic Flow Diagram.

Figure 4-2. Block Diagram of Typical ASM.

4-5 show the timing relationships of the circuits. The
Trigger Catcher responds to only the first positive
transition from the Trigger Selector. The output of the
Trigger Catcher, in coincidence with LMATZ and
H7 105 initiates the Trigger Store Enable Pulse, CD. The
negative transition of the pul e clears the Trigger
Catcher. The positive tran ition et the Trigger Store
Flip-Flop, causing HTRG to go high. After a specified
interval, depending on the sampling rate of the instru­
ment, a pulse ROM (Read Only Memory) clears the
Trigger Store Flip-Flop causing HTRG to go low. This
indicates a tore/print cycle of the 34721B is in process.

4-14. SAMPLE RATE GENERATOR (See Figure 4-3).

4-15. The Sample Rate Generator provides internally
generated trigger pul es. Triggering rate from once per
measurement cycle of the mainframe (Display) to onc~

INPUTS
~

EXT STATE FUNCTION PRESENT STATE FUNCTION OUTPUT FUNCTIO
~

OUTPUTS
~

PRINT
COMMA 0

Pt.RALLEL
1----.. OUTPUT CODE

TO PRI TER

FUNCTION
AND

RANGE
DECODE
GATES

DATA
STORAGE PARALLEL BCD

& 1----~(B,4,2,1) OUTPUT
OVERRANGE TO PRI TER
FLIP-FLOPS

BCD2

OVERLOAD
DETECT
GATES

.....--... HC

ALIFIER
STORAGE
(I FLIP­

FLOP)

SELECTED
OUALIFIER

(3 LINES)

OJALIFIER

DATA STORAGE ENABLE

ROM

E~~~~~~L-----+t

FRONT

L~~5DTT-=~--L_r_ .........-....._J

SERIAL BCD
DATA FROt.t'I----------------+-----------------r--~

DISPLAY MODULE
(BCD 1,2,4,&8)

HMSB FROM
DISPLAY
MODULE -----'

PRINTER
HOLDOFF --------------.-1

FROM PRINTER

QUALIFIER &
TIMING INPUTS---------------~--------...J
FROM DISPLAY

MODULE

FtJIlCTION & ---------------------------==:c-=-:~=_------....l
RANGE DATA
FROM PLUG -ON

Figure 4-3. 34721 B ASM Block Diagram.
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Model 34721B

every 16 cycles can be obtained. The Sample Rate
Generator contains four flip-flops which are connected
as a counter to provide the required outputs. Refer to
Table 3-1 in Section III for information regarding print
rate for the Display Module Options.

4-16. STATE AND QUALIFIER FLIP-FLOPS.

4-17. The output of the three State Flip-Flops is the
"Present State" of the ASM. The state of these three
lines (A through C) is described in octal code (see Figure
4-6). The " ext State" of the State Flip-Flops is
determined by three lines of output from the ROM. The
" ext State" output of the ROM is determined by the
"Present State" of the State and Qualifier Flip-Flops.
The " ext State" of the Qualifier Flip-Flop is deter­
mined by the output of the Qualifier Multiplexer
(discussed in paragraph 4-20). Changes in state occur
with each clock cycle. The time sequence of these
changes is shown in Figure 4-7. The" ext State" may
be the same as the "Present State" if the inputs to the
flip-flops have not changed.

4-18. ROM (READ ONLY MEMORY).
4-19. Figure 4-8 shows the ROM, indicating its inputs
and outputs. The ROM is a combinational logic block.

START

Section IV

As such, its outputs are defined by its inputs. There are
eight inputs to the ROM, three from the State Flip­
Flops, one from the Qualifier Flip-Flop, and four from
the scanner in the Display Module. Three outputs from
the ROM are applied to the inputs of the State
Flip-Flops. The e outputs, as modified by the input
from the Qualifier Flip-Flop determine the" ext State"
of the instrument. The state of the Qualifier Flip-Flop is
determined by the output of the Qualifier Multiplexer.
Six lines of the ROM output provide a clock signal for
twenty-two Data Storage Flip-Flops. Each line clocks
four flip-flops except for the last which clocks only the
overrange and polarity flip-flops. The clocking sequence
is determined by the inputs from the Di play Module
scanner. The time this sequence occurs is determined by
the "Present State" of the instrument.

4-20. QUALIFIER MULTIPLEXER (See Figure 4·8).

4-21. The ROM provides four enable Lines to the
Qualifier Multiplexer. Depending on the condition of the
enable lines, the Qualifier Multiplexer selects one of its
four input signals. The selected ignal i inverted and
applied to the output. The output is the" ext State"
input to the Qualifier Flip-Flop.

A (STATE 000), UNIT CYCLES IN THIS LOOP WAITING FOR A TRIGGER.
WHEN TRIGGER (HTRGI LINE GOES HIGH IT MOVES TO
STATE B.

B (STATE 001). UNIT LOOPS IN THIS STATE UNTIL LMSA GOES LOW
(TIMING SIGNAL A GOES HIGH) INDICATING MAIN­
FRAME HAS STARTED A NEW MEASUREMENT CYCLE.
THEN GOES TO STATE C.

C (STATE all). CLEAR SIGNAL (LCLR) GENERATED TO CLEAR TRIG­
GER CIRCUIT. THIS ACKNOWLEDGES THAT TRIGGER
HAS BEEN RECEIVED AND ALLOWS UNIT TO ACCEPT
NEW TRIGGER.

o (STATE 010). UNIT LOOPS IN STATE "0" IF PRINTER HOLDOFF
(HPHOI IS HIGH. AS SOON AS PRINT CYCLE IS COM·
PLETE HPHO GOES LOW AND UNIT CONTINUES TO
STATE E.

E (STATE 110). UNIT CYCLES IN THIS LOOP AS LONG AS LMATZ IS HIGH
INDICATING THE MAINFRAME IS STILL MAKING A
MEASUREMENT. RANGE AND FUNCTION INFOR­
MATION CLOCKED INTO OUTPUT STORAGE. WHEN
LMATZ GOES LOW. UNIT GOES TO STATE F.

F (STATE 111). NUMERIC DATA IN DISPLAY IS TRANSFERRED SEQUEN­
TIALLY INTO THE OUTPUT DATA REGISTERS BY HDAT.
HDAT GOING HIGH ALSO LIGHTS SAMPLE RATE INDI­
CATOR. WHEN LMATZ GOES HIGH. A NEW MEASURE·
MENT CYCLE HAS STARTED AND UNIT MOVES TO
STATE G.

G (STATE 101). DATA IS NOW AVAILABLE IN THE OUTPUT DATA
REGISTERS AND A PRINT COMMAND IS ISSUED TO THE
PRINTER.

H (STATE 100). THIS IS AN EXTRA STATE AND IS USED TO RETURN
UNIT TO STATE A SO THAT SEQUENCE MAY START
AGAIN.

Figure 4-4. Logic Flow Diagram.
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TRIGGER
SE\,.ECTOR

I'.OM
SAMPLE RATE

GENERATM

TRIGGER STORE "5'

,~i~;;r'o. E:@Ul~"",,6,---__

ll>0$ T ~[

.Illl;·...,e.· ~.. 7

TO T,

~

~
-

r- ~

1"

~

Figure 4-5. Sample Control Circuits.

4-22. FUNCTION ANO RANGE DECODE GATES (See
Figure 4-3).

then printed simultaneously with the range and function
data.

4-23. The Function and Range Decode Gates accept
function and range information from the signal
conditioning module and decode it for torage on the
Range and Function Flip-Flops. Six A D gates are
used for this purpose.

"NEXT STATE" change for the
Stace Flip-Flops occurs here.

WEIGHT

0,

\ I /
, I I

, I I

,II

3

C B A LETTER REPRESENTATION

PRESENT STATE CODE (on
Olltput of STATE FLlP-
FLOPS)

OCTAL REPRESE TATION (equals
the sum of the weights)

Clock Inverted
IL -i- 104 )

"NEXT STATE" change for the
Qualifier Flip-flop occurs here.

Figure 4-7. State Change Sequence.

4-28. OVERLOAD DETECT GATES (See Figure 4-3).

4-29. The Overload Detect Gates monitor BCD 2 from
the Display Module. If BCD 2 is high while the overrange
flip-flop is being clocked by the ROM, these gates issue
an "overload" signal. This signal presets the Overrange
and Data Storage Flip-Flops to 1'so On the next print
cycle, the printer will print "Ixxxxx" 1 or "1 *****"
depending on the setting of the printer "blank" witch.

}

ROM OUTPUTS
TO CLOCK
DATA STORAGE
FLIP-FLOPS

1--------- PRINT
COMMAND

ROM

FROM 341218
AND DISPLAY
MODULE

(X,Y,Z 85)
FROM DISPLAY

ULE SCANNER

4 LINES

Figure 4-8. ROM and Qualifiers.

STATE
FLlP- ......-----1
FLOP

Figure 4-6. Octal Code.

4-24. FUNCTION, RANGE, OVERRANGE, AND
POLARITY FLIP-FLOPS (See Figure 4-3).

4-26. DATA STORAGE FLIP-FLOPS (See Figure 4-3).

4-25. The Function and Range Flip-Flops store the data
from the Function and Range Decode Gates. This data is
then applied through the connector on the rear panel to
an external printer. Upon receipt of a "PRI T" com­
mand from the ROM the printer prints a decimal
number which corre ponds to the range and function
data it receives. The Polarity and Overrange Flip-Flops
receive data from the Display Module. This data is
clocked in to the flip-flops by a signal from the ROM and
is printed simultaneously with the range and function
data.

4-27. The Data Storage Flip-Flops store four or five
digits of decimal information in parallel BCD form for
output to the printer. The fifth digit is useful only with
the -hp- Model 34750A Display. It is always "0" when
using the 34740A Display. BCD data from the Display
Module is applied to the Data Storage Flip-Flops in serial
form beginning with the least significant digit. The ROM
clocks the flip-flops in a sequence which permits the
proper flip-flops to be set by the current serial character
from the Display. The data stored on the flip-flops is

1x represents a blank.
4-4
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SECTION V
MAINTENANCE

Section V

5-1. INTRODUCTION.

5-2. This section contains information necessary for
proper maintenance of the Model 34721B. The 34721B
requires no specification checks or adjustments. An
operational check for the instrumen t is provided in this
section. Table 5-1 lists the test equipmen t required for
the check.

NOTE

While operating the Model 34721B it may be
noted that the DisplrI)l Module indication
continues to change while a sample is being
taken. This mode of operation is normal
since the 34721B has no control over
measurement cycle of the DisplrI)l Module.

5-3. OPERATIONAL CHECK.

Do not make floating measurements when using
the 34721B BCD Module with a grounded
peripheral.

a. Install the 34721 B between the Display Module
and a signal conditioning module such as the Model
34702A (see Paragraph 2-5). Connect the 562A - 16C
cable between the 5055A Printer and the 50 pin output
connector on the rear panel of the 34721 B.

b. Set the OUTPUT RATE control to HOLD. Con­
nect a dc tandard to the signal conditioning module
input and set the voltage to 1.7777 V as indicated on the
Display Module (1.77777 V for 34750A Display).

NOTE

Some instability in the last two digits mrI)l
be noted due to the dc standard. It is only
necessary to ensure that a 7 is printed at
least once in these digits.

c. Depress the MA UAL pushbutton several times
and observe the printed output. Verify that the output is
correct by comparing it with the Output Code table
provided in Section III of the manual for the signal
conditioning module. An example is given in Figure 5-1.

d. Change the voltage from the dc standard so that
1.8888 V appears on the Display Module (1.88888 V for
34750A). Repeat step c.

NOTE

Some instability in the last two digits may
be noted due to the dc standard. It is only
necessary to ensure that an 8 is printed at
least once in these digits.

e. Di connect the input voltage. Select each function
and range on the signal conditioning module and check
the printed output as per the example in Figure 5-1.
Columns 1 through 6 can be ignored since the circuits
which affect these digits were checked in steps c and d.

f. Tum the OUTPUT RATE switch clockwise,
checking to see that the print rate of the printer
increases at each step of the switch.

g. Disconnect the 34721 B from the printer, and
select HOLD mode. Connect the minus side of a 5 V
source to pin 50 of the rear connector on the 34721 J;l.

h. Momentarily apply + 5 V to pin 46 of the rear
connector while observing the OUTPUT RATE light on
the front panel. It should flash when + 5 V is applied.

i. Connect the + side of the 5 V supply used in step
h to pin 21 of the rear panel connector. Attempt to
trigger the instrument using the manual and OUTPUT
RATE controls on the front panel. The OUTPUT RATE
light should not flash.

j. If the instrument fails to operate as required in any
of the proceeding steps refer to troubleshooting in
Section VII.

Table 5-1. Recommended Test Equipment.

Instrument Required Recommended

Type Characteristics Model

Digital Recorder Printing Rate: 8 lines/second minimum. -h p- Model 5055A
Parallel BCD data entry (8421).

DC Standard o V to + 5 V output. Accuracy: -hp- Model 740B
± (0.002% of setting + 0.0004%) of range.

-hp- 562A-16CInterconnect cable

Rev. B 5-1



Section V Model 34721 B

Table 3-1. 34721B/5055A Output Codes (from 34702A Manual).

Number Polarity,
Printed Overload, Range Function Overrange Digits

Column 9 Column 8 Column 7 Column 6 Columns
5 thru 1

kn Volts

0 DCV underrange 0
1 + 10000 ACV overrange 1

2 1000 1000 kn 2
3 100 100 3
4 10 10 4
5 1 1 5
6 .1 6
7 7

8 8
9 9

0 co ,.... (0 It) v C") NOJ
c: c: c: c: c: c: c: c: c: c:
E E E E E E E E E E
:l :l :l :l :l :l :l :l :l :l

88 8 8 8 8 8 8 "0 8()

en....
'51
i:5

0 7 7 7

0 7 7 7

Column 10 prints 0 7 7 7
polarity sign. 0 7 7 7

Column 9 gives 7 7 7

polarity code, e. g. 7 7 7
(0=-). 7 7 7

Column 8 gives
7 7 7

range, e. g. (5 = 1 V). 7 7 7

Column 7 gives
7 7 7

function, e. g. 7 7 7

(0 = DCV). 7 7 7

7 7 7

7 7 7

7 7 7

Columns 1 thru 5
list significant
digits of the
measurement.

Column 1 contains
O's when using the
34740A Display.

The instrument has:::::: -1.77777 VDC
applied. It is set to DC FUNCTION,
1 V RANGE.

Figure 5-1. 34721 B/5055A Output Codes.
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Model 34721 B Section VI

SECT ION VI
REPLACEABLE PARTS

6-1. INTRODUCTION. 6-4. ORDERING INFORMATION.

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alphameric
order of their reference designators and indicates the
description, -hp- Part umber of each part, together
with any applicable notes, and provides the following:

a. Total quantity used in the instrument (Qty col­
umn). The total quantity of a part is given the first time
the part number appears.

b. Description of the part. (See list of abbreviations
below.)

c. Typical manufacturer of the part in a five - digit
code. (See Appendix A for list of manufacturers.)

6-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office. (See
Appendix B for list of office locations.) Identify parts
by their Hewlett-Packard part numbers. Include instru­
ment model and serial numbers.

6-6. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:

a. Instrument model number.
b. Instrument serial number.
c. Description of the part.

d. Function and location of the part.

6-8. PROPRIETARY PARTS.

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of Table
6-1.

6-9. Items marked by a dagger (t) in the reference
designator column are available only for repair and
service of Hewlett-Packard instruments.

Ta . . . . . tantalum
TC temperature coefficient
Ti02 titanium dioxide
tog . . toggle
tol . . . . . . . . . . . . . . . . tolerance
trim.. . trimmer
TSTA .....•......... transistor

.........optimum value selected at factory .
average value shown (part may be omilled)

.. no standard type number assigned
selected or special type

® Oupont de Nemours

V.... . ....volt(s)
vacw ..... alternating current working voltage
var . . . . .variable
vdcw. . ..... direct current working voltage

sl . . slide
SPOT single-pole double-throw
SPST . . single·pole single-throw

w wall(sl
~ w~

wiv ...........•... working inverse voltage
wlo . . . without
ww .......•..••. . wirewound

..................... . selenium
.. section Is)

....... .sHicon

p . ....•... . .. . peak
pA ...•....................picoamperels)
pc . . . . . printed circuit
pF picofarad lsI 10.12 farads
piv peak inverse voltage
plo part of
pos position(s)
poly ..........••••••....... polystyrene
pot potentiometer
Pi' peak·to-peak
ppm parts per million
prec precision (temperature caeffient.

long term stability andlor tolerance)

R. . resistor
Rh........ . rhodium
rms. . . . root·mean·squ.e
rot rotary

Se ...
",ct
Si

... inductor
· linear taper

· logarithmic taper

milliampere(s) • 10.3 amperes
· megahertz • 10+6 herll

· .. megohm(sl . 10+6 ohms
......metal film

......... menufacturer
..............millisecond

:::·":'i·lI·i';';l;isi·.·;';.~~~
............ microfarad lsI

· microsecond(s)
· . microvoltlsl • 10-6 volts
.............. Mylar®

· ... nanoamperels)· 10.9 amperes
. . . . . . . . . . normally closed

............. .neon
.... normally open

Hz ..

kil .
kHz .

L
lin.: ..
log ..

ABBREVIATIONS
· hertz Icyclelsl per secondl NPO negative positive zero

(zero temperature coefficient)
10 . .. . .•. . inside diameter ns nanosecond Is} • 10.9 seconds
impg .............••........ impregnated nsr not separately replaceable
incd ..............••....... .incandescent
ins ...........•............ insulation led) il ohm Is)

obd order by description
. . kilohmls} • 10+3 ohms 00 ...outside diameter
... kilohertz· 10+3 herll

mA
MHz.
Mil ..
metflm
mfr
ms .......••.
mtg ..
mV ..
IJF
fJS
IJ.V ...
my

. henry lies)
. .. mercury

........ .faradlsl
... field effect transistor

.. .fixed

......•......... capacitor
. .ceramic

. ..... coefficient
••••••• 0 •••••• • comlTlOn

. composition
....... connection

...... deposited
. ... double·pole double-throw
.... double·pole single-throw

... electrolytic
.........•............encapsulated

Ag ..... . ..silver
AI . . . . . . . . . . . • •. . .aluminum
A . . . . . ..••..... amperels)
Au.. . .. gold

C ..
eer .
coef .
com .
comp . .
conn.

dep
DPOT .
DPST

elect
encap

F .
FET
Ixd

GaAs gallium ar",nide
GHz ........••..... gigahertz· 10+9 hertz
gd ...........•.... . guard(edl
Ge . . . . . germanium
gnd . . groundledl nA

NC
Ne
NO

H
Hg.

Prefix

tera

giga

mega

kilo

hecto

deka

deci

DECIMAL MULTIPLIERS

Symbols Multiplier Prefix Symbols Multiplier

T 1012 eenti 10.2

G 109 milli 10-3

M or Meg 106 micro IJ. 10-6

K or k 103 10-9

h 102 pica 10.12

da 10 femto 10.15

d 10.1 atlo 10-18
STD-B·2734

TS terminal strip
U . . microcircuit
V vacuum tube. neon bulb.photocell. etc .
W . cable
X . .. . .. . . .. . . socket
XOS ......••... . Iampholder
XF .. . .. _. _.•.... fuseholder
Y ... _. . . .•••. . •...... crystal
Z .......................•..... network

.... transistor
transistor-diode

.. . . . resistor
..... thermistor
........switch

. ....•.•........ transformer
.. terminal board

. ..........•....... thermocouple
.....••••......... test point

DESIGNATORS
.... filter a .....
. .. heater OCR

.. integrated circuit R .
. jack AT .

... relay S .
.... inductor T . .
...... meter T8.

.... mechanical part TC ....
. ........•................. plug TP.

FL ..
HA
IC
J ..
K .
L .
M ....•.........
MP
P .

. . .assembly
... motor

. ... ballery
. . . .. . . . capacitor

.. diode
. . . delay line

............ . Iamp
.. mise: electronic part

.......... fu",

A.
8
8T ..
C ...
CR ..
DL
OS.
E ...
F ..

)
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Section VI

Table 6-1. Replaceable Parts

Model 347218

Reference HP Part Number Oty Description
Mfr Mfr Part Number

Designation Code

A3 34721·66503 1 CONNECTOR ASSY: 14 PIN 28480 Wfli~gg~04A4 34121-66504 1 PC BOARD ASSY 2B480

Cl 0150-0093 2 C :FXD CEA 0.01 UF +80-20' 100VDCW 72982 8CI-K800011

C2 0150-0023 7 C:FXD CER 2000 PF 20' 1000VDCW 56289 20C295A2-CDH

C3 0150-0023 C:FXD CEA 2000 PF 201 1000VDCW 5628<; 20C295A2-CDH

CIo, C5 0150-0023 C:FXD CER 2000 PF 201 1000VDCW 56289 20C295A2-CDH

C6 0150-0093 C:FXD CER 0.01 UF +80-20% l00VDCW 72982 801-K800011

C7 Il.a 0140-0204 C:FXD MICA 47 Pf 5% 500VDCW 14655 RDM15E47OJ5C

Fl 2110-00106 1 FUSE:CART~IDGE 1/2 AMP 28480 2110-0046

Fl 1251-1636 1 CONNECTOR:SINGlE MALE CONTACT 28108e 1251-1636

Ql 1854-G071 1 TSTR:SI NPNISELECTEO FROM 2N37041 281080 1854-C071

Al 0684-2221 4 R:FXD COMP 2200 OHM 101 1/4W 01121 CB 2221

R2 0684-2221 R:FXD COMP 2200 OHM 10' 1/4W 01121 CB 2221

R3 06B4-1031 4 R :FXD COMP 10K OHM 101 I/ltW 01121 CB 1031

Rio 0684-1031 R:FXO COMP 10K OHM 101 l/ltW 01121 CB 1031 -
R5 0684-2221 R:FXD COMP 2200 OHM 10' 1/4W 01121 CB 2221

R6 0684-2221 R:FXD COMP 2200 OHM 10' IIIoW 01121 CB 2221

R9 0684-3311 1 R:FXD COMP 330 OHM 101 1/4W 01121 CB 3311

All 0684-1031 R:FXD COMP 10K CHM 10' 1/4W 01121 CB 1031

A12 06B4-2231 1 R:FXD COMP 22K OHM 101 1/4W 01121 CB 2231

RU 0757-0283 1 II :FXD MET FlM 2.00K OHM U 1/8W 28480 0757-0283

R14 0757-04410 1 A :FXO MET FlM 12.1K OHM U 1/8W 2B480 0757-0444

A15 0757-0442 1 R:FXO MET FlM 10.0K OHM U 1/8W 28480 0757-0"42

R16 0684-1031 R:FXD COMP 10K OHM 10' 1/411 01121 CB 1031

A17 1810-0055 2 RESISTIVE NETWORt08 ALL 10K OHM 5' 28"80 1810-0055

R18 1810-0055 RESISTIVE NETWORK:8 All 10K OHM 5' 28"80 1810-0055

R19 0684-1021 1 R:FXD COMP 1000 OHM 101 1/411 01121 CB 1021

Ul 1820-0584 1 IC:TTL lP QUAD 2-INPT NOR GATE 12040 DM74l02N

U2 IB20-0583 3 IC:TTl lP QUAD 2-INPT NAND GATE 120"0 DI04lCON

U3 1820-06Ul 1 IC :TTl. 4-BIT III NARY COUNTER 1204C DM85l C;3N

U4 1820-0596 17 IC :TTl lP DUAL EDGE TRIG. D F/F 120"0 DM74l74N

U5 1820-0596 IC:TTl lP DUAL EDGE TRIG. D F/F 12040 DM7Itl7ltN

U6t 1818-2173 1 IC :IlOM 28480 1818-2173

U7 1820-0596 IC:TTl lP OUAl EDGE TRIG. D F/F 12040 DM74l74N

U8 1820-0583 IC :TTl lP QUAD 2-INPT NAND GATE 12040 DM74l00N

U9 1820-0585 1 IC :TTl lP QUAO 2-INPT NAND GATE 12040 DM7Itl03N

UI0 1820-0583 IC :TTl lP QUAD 2-INPT NAND GATE 1204C DM74lCON

U11 1820-0588 3 IC :TTl lP 4-INPT NAND GATE 12040 DM74l20N

U12 1820-0588 IC:TTl lP 4-INPT NAND GATE 12040 DM74l20N

U13 1820-0588 IC:TTl lP 4-INPT NAND GATE 12040 DM74l20N
U14 1820-0596 IC:TTl lP DUAL EOGE TRIG. D F/F 12040 DM74l74N

U15 1820-0596 IC :TTl lP DUAL EDGE TRIG. 0 F/F 12040 DM7"l7ltN

U16 1820-0596 IC :TTl lP DUAL EDGE TRIG. 0 F/F 12040 DM74l7ltN

U17 1820-0596 IC :TTl lP DUAL EDGE TRIG. D F/F 120"0 DM74l HN

U18 1820-0596 IC:TTl lP DUAL EDGE TRIG. 0 F/F 12040 DM74l74N
U19 1820-0596 IC:TTl lP DUAL EDGE TRIG. D F/F 12040 DH74l74N

U21 1820-0596 IC:TTL lP DUAL EDGE TRIG. D F/F 12040 DH74l74N

U22 1820-0596 IC:TTl lP DUAL EDGE TRIG. D F/F 12040 DM74l74N

U23 1820-0596 IC:TTl lP DUAL EDGE TRIG. D F/F 12040 DH74l74N

U24 1820-0596 IC:TTl lP DUAL EDGE TRIG. 0 F/F 1204C DM74l74N

U25 1820-0596 IC:TTl lP DUAL EDGE TAIG. 0 F/F 12040 DM74l7ltN

U26 1820-0596 IC:TTl lP DUAL EDGE TRIG. 0 F/F 12040 DM74l74N

U27 1820-0596 Ie :TTl lP OUAl EDGE TR IG. 0 F/F 12040 DHHl74N
Ullj 1820-0596 IC :TTl lP DUAL EDGE TRIG. 0 F/F 12040 DM74l74N
XAI 1251-0087 1 CO"NECTOR:FEMALE 50-PIN MINAT 28480 12~1-0087

XA2 1200-0424 2 soeKET:IC BlK 14 CONTACT 23880 CSA2900-14B

XA3 1200-0424 SOCKET:IC 8lK 14 CONTACT 2388C CSA29Co-148

XA4 ll00-0469 1 SOCKET:Ie 28 CONTACT DUAl-INLlNE TYPE 2848C 1200-C469

A5 34721·66505 1 CONNECTOR ASSY:50 PIN 28480 34721·66505

CHASSIS MOUNTEO COMPONENTS

CRI 1990-0419 1 DIODE:L1GHT EMITTER 2848C 1<;90-0419

SI 3100-3253 1 SWITCH:RGTARY 2848(, 3100-3253

S2 3101-1261 1 SWITCH:PUSHBUTTON MOM SPST lA 115VAC 09353 P e121

MI SCE LLANEOUS PARTS

037()-1007 1 KNeB: POI NTEA .0LlVE 8lK .FOA 0.125"SHAFT 28480 0370-1007
C531o-L,,004 2 FAAIIE:SIDE 28480 05310-20004

05310-40 01 4 GUIDE:SLlDE 28480 (.5310-400Cl

1440-0096 2 HANDLE: STAAP 28480 1440-0096

34721-0 204 1 PA"EL :FRONT 28480 34721-0 204
34721..01202 1 8RACKET, PC ASSY:lEFT (FOR A4 ASSY) 28480 34721·01202
34721-01203 1 BRACKET, PC ASSY:RIGHT (FOR A4 ASSY) 28480 34721·01203

Il.a Instrument Serial Numbers 1326AOOl50 & below
did not dontain C7.

6-2 Rev. A
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Model 3472IB

Table 6-1. Replaceable Parts(Cont'd)

Section VI

)

Reference HP Part Number Qty Description Mfr Mfr Part Number
Designation Code

34721-60206 1 PAN EL ASSY: REA R 28480 34721·60206
5C40-6000 1 CATCH:LEFT SIDI:: 2114BC 5 4C-b'::CG
5t:.4c-7u(, 1 1 CATCH:RIGHT SICE 2848() 504(;-70C 1
7l22-~v58 1 PlATE:SERIAl 2848(; 7122-0GSe

9220-0178 1 BAG:PlASTIC 05006 BF
8120-1855 1 CABlE:RIBBON 04919 F1002-14-8

See introduction to this section for ordering information

Rev. A 6-3



Model 34721 B Section VII

)

SECTION VII

CIRCUIT DIAGRAMS

7·1. INTRODUCTION.

7-2. This section of the Operating and Service Manual
contains troubleshooting information and a circuit dia­
gram for the Model 34721 B BCD Module. A timing
diagram is also included ~o assist in troubleshooting.

7-3. TROUBLESHOOTING.

d. Proceed to the troubleshooting tree (Figure 7-3).
If the end of the tree is reached without finding the
trouble, carefully recheck symptoms to ensure you have
interpreted them properly. Using the schematic and
timing waveforms in this section of the manual attempt
to localize the malfunction.

7-5. TIMING DIAGRAM.

7-7. SCHEMATIC DIAGRAM.

7-6. Figure 7-2 shows the timing relationships between
the major signals generated and used by the Model
34721 B. Each signal has been assigned a number within
a circle, e.g. . This number corresponds to an identical
number on the schematic diagram. An illustration of the
34721-66504 printed circuit assembly, showing the
physical location of each signal is also provided.

7-8. Figure 74 is the schematic diagram of the Model
34721 B. This diagram is provided to assist in trouble­
shooting the instrument.

7-9. COMPONENT LOCATION DIAGRAM.

7-10. A Component Location Diagram of the
34721-66504 printed circuit assembly is provided on the
schematic diagram. This diagram shows the location of
all components mounted on the assembly. Each com­
ponent is identified by a reference designator which
corresponds to the same component on the schematic
diagram.

REFERENCE DESIGNATIONS

74. Figure 7-3 is a comprehensive troubleshooting tree
for the Model 34721 B. Before proceeding to this tree
make the following preliminary checks:

b. Determine the exact symptoms of failure. This
can usually be accomplished by attempting the opera­
tional checks in Section V. Figure 7-1 is a brief flow
chart which will assist isolation and characterization of
the trouble.

c. Check for burned or loose components, or other
unusual conditions which might be the source of
trouble.

a. Ensure the signal conditioning and plug-on
modules are functioning properly. ormally, if the
Model 34721 B passes the operational check given in
Paragraph 5-3 , the BCD Module is functioning as
required. If the Model 34721 B appears to be generating
incorrect data check the Display and signal conditioning
modules for proper operation first.

>I "'-
MALE STANDof:" ~FEMALE PIN
PIN CONNECTOR CONNECTOR ON

MAY OR MAY ...-r A WHTIRED WIRE
NOT BE NUMBERED /.~~

. (j....-"

CL

~2
: I
I

: I
: I

PI IS NOT MOUNTED
ON A2 ASSEMBLY
(COMPLETE DESIGNATOR IS PI)

JACK XA2 IS MOUNTED ON
CHASSIS OR ANOTHER ASSEMBLY

ASSEMBLY ASSEMBLY
REFERENCE ASSEMBLY PART NUMBER
DESIGNATION NAME (INCLUDES A2AI SUBASSEMBLY)

~~-------
A2 POWER SUPPLY (00XXX-66501) I
,v~7F¥H~ 'lsg'F,y~,jFgo~~~1g5~PUPlD'tSr;;t~~OR IS A2PI) I

PI I DENOTES SIGNAL

I
CONNECTION

R3 TEST VOLTAGE

).......__~3'XA2 A2
;VCOMPLETE DESIGNATOR IS A2R4 Ir--v

R4 SUBASSEMBLY OF A2 DENOTES StEMATlC
,-v(COMPLETE DESIGNATOR IS A2At) ?f ::lh'fH CONNECTION

NUMBER INDICATES AI
PIN OF XA2 AND PI fF'HOTO:CHOPPER OSC-I

I
~ 18 I I

WIRE COLOR: COLOR COD:?THE SAME I II R2 II
AS THE RESISTOR COLOR CODE. FIRST EYELET OR STAND-
NUMBER INDICATES BASE COLOR, SECOND I OFF TERMINAL, MAY OR
NUMBER INDENTIFIES WIDER STRIP. AND I MAY NOT BE NUMBERED I gPs~tJf!tR I
THE THIRD INDICATES THE NARROWER / ~ V
STRIP. (~DENOTES WHTIREDIYEL WIRE) I,J; 8 IS A2AIRI I

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

STD-B-2192
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Section VII Model 34721 B

r----------- GENERAL SCH EMATIC NOTES -------------,

1. PARTIAL REFERENCE DESIGNATIONS ARE
SHOWN. PREFI X WITH ASSEMBLY OR SUB­
ASSEMBLY DESIGNATION(S) OR BOTH FOR COM­
PLETE DESIGNATION.

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS
UNLESS OTHERWISE NOTED.

RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRIES

17. WAVEFORMS AND AC VOLTAGE MEASUREMENTS
WERE MADE WITH RESPECT TO CHASSIS GROUND
USING AN OSCILLOSCOPE WITH A 10:1 DIVIDER
PROBE (10 MEGOHM, 10 pFl. THE VOLTAGE LEV­
ELS SHOWN ON THE WAVEFORMS ARE ACTUAL
VOLTAGE LEVELS AND ARE NOT TO BE CON­
FUSED WITH OSCI LLOSCOPE SETTING. THE VOLT­
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER. A
VARIATION OF :t 10% IN MEASUREMENTS
SHOULD BE ALLOWED.

3.

4.

5.

6.

7.

J.

DENOTES EARTH GROUND.
USED FOR TERMINALS WITH NO LESS
THAN A NO. 18 GAUGE WI RE CON­
NECTED BETWEEN TERMINAL AND
EARTH GROUND TERMINAL OR AC
POWER RECEPTACLE.

DENOTES FRAME GROUND.
USED FOR TERMINALS WHICH ARE
PERMANENTLY CONNECTED WITHIN
APPROXIMATELY 0.1 OHM OF EARTH
GROUND.

DENOTES GROUND ON PRINTED CIR­
CUIT ASSEMBLY. (PERMANENTLY
CONNECTED TO FRAME GROUNDl.

ANY LETTER OR NUMBER IN TRI­
ANGLE DENOTES A SPECIAL
GROUND.

DENOTES
ASSEMBLY.

18. DC VOLTAGE LEVELS WERE MEASURED WITH
RESPECT TO CIRCUIT GROUND USING A VTVM
WITH 10 MEGOHM INPUT IMPEDANCE. THE VOLT­
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER
DUE TO CHANGE IN TRANSISTOR CHARACTER­
ISTICS. A VARIATION OF ± 10 % SHOULD BE
ALLOWED.

A-{>-A
DENOTES BUFFER

A-(>-A

13. *
DENOTES SCREWDRIVER ADJUST.

DENOTES FRONT PANEL
MARKING.

Q

o
o
o
1

Q

o
1

1

1

Q

1

o
o
o

B

B

1

o
1

o

1

o
1

o

B

1

o
1

o

A

1

1

o
o

A

1

1

o
o

A

1

1

o
o

DENOTES NOR GATE

=Do

D-0
=Do

DENOTES NAND GATE

DENOTES INVERTER

DENOTES AND GATE

B

B

A

B

A

A

DENOTES REAR PANEL
MARKING.

DENOTES SECOND AP­
PEARANCE OF A CONNEC­
TOR PIN.

DENOTES
MAIN SIGNAL
PATH.

DENOTES
FEEDBACK
PATH.

AVERAGE VALUE SHOWN. OPTIMUM VAL­
UE SELECTED AT FACTORY. THE VALUE
OF THESE COMPONENTS MAY VARY
FROM ONE INSTRUMENT TO ANOTHER.

r-----,
L .J

8.

11.

10.

9.

12.

14.

16. ALL RELAYS ARE SHOWN DEENERGIZED,

15. {E;; DENOTES WI RE COLOR: COLOR CODE
SAME AS RESISTOR COLOR CODE.
FIRST NUMBER IDENTIFIES BASE
COLOR, SECOND NUMBER IDENTIFIES
STRIPE.

DENOTES "EXCLUSIVE" OR GATE

A B Q

1 1 0

1 0 1

o 1 1

o 0 0

7-2 Rev. A



Model 34721 B Section VII

START

DOES MANUAL TRIGGER iNITIATE
A PRINT CYCLE?

INI. NO

WAS PROPER
TAINED?

YES

GOOD INSTRUMENT.
RECHECK SYMPTOMS.

1. CHECK POWER SUPPLY VOLTAGES FROM DISPLAY
MODULE.

2. CHECK THE ';'104 (300 Hz) CLOCK INPUT AT TEST
POiNT "CK".

3. CHECK SIGNAL HTRG AT TEST POINT "TRG".

4. CHECK STATE VARIABLES A, B, AND C AT TEST
POINTS A, B, AND C RESPECTIVELY.

5. CHECK SiGNAL HDAT AT TEST POINT "DATA".

G. CHECK PRINT COMMAND AT TEST POINT "PRT".

7. CHECK OPERATION OF OUTPUT RATE LIGHT
(CR1) AND TRANSISTOR A4Ql.

8. CHECK U3 (SAMPLE RATE GENERATOR).

1. CHECK FLlP·FLOP A4U2.

2. CHECK MANUAL PUSHBUTTON.

3. PROCEED TOSTEP CD

1. CHECK TRIGGER SELECTOR, CATCHER, AND
STORAGE IU1, U2, AND U4).

2. PROCEED TO STEP CD

1 CHECK FRONT PANEL LOCKOUT GATE IU1B).

2. CHECK TRIGGER SELECTOR (Ul AND U21.

1. CHECK FOR PROPER DATA STORAGE CLOCK OUT·
PUT FROM ROM IUGI.

2. CHECK FOR PROPER DATA FROM DISPLAY
MODULE.

3. CHECK SIGNALS X, Y, Z, AND SCANNER FROM THE
DISPLAY MODULE.

4. CHECK THE PRESET LINE ON THE DATA STORAGE
FLIPS TO ENSURE IT is NOT BEING HELD LOW.

1. CHECK FOR PROPER CLOCK SIGNALS FROM ROM
FOR OVERRANGE AND POLARITY FLlP·FLOPS.
CHECK THE FLlP·FLOPS.

2. CHECK FOR PROPER FUNCTION AND RANGE
DATA FROM SIGNAL CONDITIONING MODULE.
CHECK FUNCTION AND RANGE DECODE GATES
AND FLlP·FLOPS FOR PROPER OPERATION.

3. CHECK CLOCK PULSE FOR FUNCTION AND RANGE
FLlP·FLOPS.

347218-8-3532

Fipe 7-1. Preliminary Troubleshooting Row Dicvam

7-3



B

I
U
I .GND

U21

I':!' A

• • • •If 15 16 17

U6

• • •6 8 9

13

Q

•

B~ B~ I

I I I • L- ---::::;:~
N 'it 10
U U u 8
I I I

• •4 5

•27 ••
I I I 1 2~ 31 ••

U9 CD CD=~m • • 33 35. •••
0)1-----l~--+----iI' f ,i~I+5 L , 43444546

14 ' ••5· BI B1181 a'

U3 E~ ~M U' U2 7~ UIO U4
4· Q:: Q:: Q::

2. I 1 I N~ tfc ~
347218-8- 3531

A4
hp Part No. 034721-66504
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DISPLAY
MODULE

INTEGRATOR

CD HPHO

CD HMSB

CD LMATZ

4
H+ 10

INPUT
TRIGGER

CD HTRG

CD LMSA

CD LCLR

CD HDAT

@ HPRT

TO

I---------ill

3472IB-C-3530

Figure 7-2. Timing Diagram.
7-517-6



PIN 12

PIN 18

PIN 17

~ I I I IW I I I

U6 PIN 19 -n....---r--~:-~r---.;--"f"'"""--+i--~-+---+--...J---
I I : I I

! HL-_.L..:_--r_...._-+
t_--"_~_---II--_;-_

PIN11 I I ~ : :
I I I I
I I I

__+-_...: !I---ol------Inl-
I

-...,..-........:-----1---.1---+---+---
I I I'
I I

--ol----+--..,:r---t--+---:-..-...Jnl----+---+l----.--.L--
1 I
I

---I--+----r--+----+-----:---+-I_~-hL..'_........._+--
I :
I I

I I IL
I :

PIN 13 --..L..---:--...,...--+----4--~-+_1-.....;.-~II---t--
I I I
I I I

I I I I
80IlS/DIV

TRIGGER OSCILLOSCOPE ON PIN 19.

II

,
II

II
I,
II'III
II
I
I
I
I

II I I
I ,..'-t-+--~-.--------------
I I :
I I I
I I I
I I I

I I

----'----1........-+1-t-1_,IUlL...-------­
II

STATE CODE
001 1 000 I 100 1 '10 1 010 011

I I II I

I
I
I
I,

I I
II

I I I I I I
I T

I I I
I II II
I II I
I II I
I I II I I

I I II I,... II I
,...

I II I
I I II I
I I II I
I I I II I,

I , I

III 10

C
(TP "C")

A
(TP "A")

A
(US PIN 2)

C
(U7 PIN 2)

Q B I
(TP "B") _ ........- ......

D B
(US PIN 2)



CHECK RIBBON CABLE TO ENSURE
THAT IT IS PROPERLY CONNECTED
BETWEEN THE BCD MODULE AND THE
SIGNAL CONDITIONING MODULE.
CHECK FLlP·FLOPS U26 AND U27 FOR
PROPER OPERATION.

YES

CHECK RI ON CABLE TO ENSURE

~~~E~~ ~H:~g6E~~6u~~~E~i~~
SIGNAL ONDITIONING MODULE.
CHECK FLI FLOPS U27 AND U28 FOR
PROPER OP RATION.

YES r---------...., NO
ROM IS PROBABLY DEFECTIVE.

NO r---------...,

~"YI THI DI.LAYMOOULE INDI·
CAnON. I' IT GIVES A CORRECT INDI·
CATION FOR A DIGIT WHICH IS DEFEC­
TIVE IN THE BCD MODULE THE DATA
STORAGE FLlP·FLOP FOR THAT DIGIT
IS PROBABLY BAD. OTHERWISE, T!iE
DISPLAY MODULE IS DEFECTIVE.

YES

IS THE ROM OUTPUT CORRECT?

-------------, NO
REPLACE THE DEFECTIVE IC. WERE CORRECT INDICATIONS

NOTED?

TEST THE FUNCTION DECODE GATES
U11A AND BAND U12A. THIS CAN BE
DONE BY SELECTING DCV FUNCTION
AND DETERMINING WHETHER THE
OUTPUTS OF THESE 3 GATES GO LOW.
THEN CONSECUTIVELY SHORT EACH
INPUT OF THE 3 GATES TO GROUND.
THE OUTPUT OF THE RESPECTIVE
GATE SHOULD GO HIGH EACH TIME
ONE OF ITS INPUTS IS GROUNDED.

NO

WERE C RRECT INDICATIONS
NOTED?

TEST THE RANGE DECODE GATES
U12B AND 13A AND B. THIS CAN BE
DONE BY TEMPORARI LY DISCON·
NECTING T E RIBBON CABLE FROM
THE BCD ODULE AND OBSERVING
THE OUTP OF EACH GATE. THEY
SHOULD A GO LOW. THEN CONSEC·
UTIVELY NNECT EACH INPUT OF
THE 3 GAT S TO GROUND. THE OUT·
PUT OF HE RESPECTIVE GATE
SHOULD GO HIGH EACH TIME ONE OF
ITS INPUTS IS GROUNDED. RECON·
NECT THE R BBON CABLE.

NO

REPLACE THE DEFECTIVE IC.

WAS CORRECT LEVEL NOTED?
NO r-C-HE-C-K-PO-LA-R-IT-Y-OU-TP-U-T-FR-OM-DIS.......

PLAY MODULE.

CHECK THE ROM OUTPUT WHICH
CLOCKS THE DATA FLlP·FLOPS OF
THE MALFUNCTIONING DIGIT. IT
SHOULD BE FLUCTUATING BETWEEN
+.2 V AND + 4.0 V (SEE WAVEFORMS
IN t!t ).

NO

:YES
ARE ALL DIGITS INCORRECT?

NO

CHECK ROM OUTPUTS WHICH CLOCK
THE DATA STORAGE FLlP·FLOPS.

J:
E*S.~~UT~EyA~OR~~~ t~E ~~~WI~

PROBABLY DEFECTIVE. CHECK THE
PRESET LINE (LPOV) FOR A CON·
STANT LOW. IF THIS LINE IS ALWAYS
LOW TROUBLESHOOT THE OVERLOAD
DETECT CIRCUITS (US and U10CI. IF
THESE TWO CHECKS DO NOT REVEAL
THE PROBLEM THE BCD DATA FROM
THE DISPLAY MODULE IS PROBABLY
INCORRECT.

MONITOR TP "0" AND MOMENTARILY
HORT TP "M" TO GND. TP 0 SHOULD
o HIGH.

CHECK A4U9 AND ENABLE PULSES
HOAZ, HOTG, HOMA, AND HOHO FROM
THE ROM (U61. PINS 7 AND 21 HAVE A
SERIES OF PULSES SIMILAR TO THAT
PREVIOUSLY DESCRIBED. THE WAVE·
FORMS ON PINS SAND 22 ARE PULSES
4ms WIDE OCCURING EVERY 2OOms.

IS WAVEFORM CORRECT?

NO

YES
XTERNALLY TRI R AN OSCILLO-

SCOPE ON TEST POINT "TRG". CHECK
WAVEFORM AT TEST POINT "M". IT
SHOULD BE A SERIES OF PULSES WITH
WIDTHS VARYING BETWEEN 4 ms AND
33ms.

YES

IS WAVEFORM CORRECT?

PRINTER IS MALFUNCTIONING.

OV

IS POLARITY DATA CORRECT?

+4.4 V

CHECK WAVEFORM AT PIN 1 OF A4U1.
IT SHOULD APPEAR AS SHOWN:

YES r------------,
IS WAVEFORM CORRECT?

YES
IS RAN· E DATA CORRECT?

~176ms-.S
..:::Jms~

OV

+4.2 V

IS PRINTER FUNCTIONING PRO·
PERLY?

WERE THE CORRECT INDICATIONS
NOTED?

IS FUNCTION DATA CORRECT?

YES

NO

YES

SET THE OUTPUT RATE SWITCH TO
MAX. AND OBSERVE THE WAVEFORM
ON TEST POINT "TRG" OF THE A4
ASSEMBLY. IT SHOULD APPEAR AS
SHOWN:

BEGINNING WITH THE MAX POSITION
OF THE OUTPUT RATE SWITCH, SET
THE SWITCH TO EACH POSITION
WHILE OBSERVING THE OUTPUT RATE
LIGHT. AT ALL POSITIONS EXCEPT
HOLD THE LIGHT SHOULD FLASH AT
A RATE WHICH DECREASES AT EACH
LOWER POSITION. IN HOLD POSITION
THE LIGHT SHOULD FLASH ONLY
WHEN THE MANUAL BUTTON IS DE·
PRESSED OR WHEN AN EXTERNAL
TRIGGER IS APPLIED TO PIN 46 OF
THE REAR PANEL CONNECTOR.

SEPARATE THE SIGNAL CONDI·
TIONING (BOTTOM) MODULE FROM
THE BCD MODULE. USING AN 11148A
INTERCONNECT CABLE (OR EOUIVA·
LENT) CONNECT THE BCD MODULE TO
THE SIGNAL CONDITIONING MODULE.
ALSO CONNECT THE RIBBON CABLE
SUPPLIED WITH THE INSTRUMENT BE·
TWEEN THE MODULES.

(SEE NOTE 1)

START

NO

SET 34721 B OUTPUT RATE SWITCH TO

YES ~;XA4~~S~J~0~i f~~~~U~~VAE~~~~
WAS INDICATION CORRECT? AS SHOWN:

+4.4V~
~35 ~165 ms

o V ms

WAS CORRECT INDICATION
NOTED?

SET OUTPUT RATE SWITCH (Sl) TO
HOLD. CHECK VOLTAGE LEVEL AT
A4U1 PIN 2. IT SHOULD BE APPROXI·
MATELY 0 V. DEPRESS THE MANUAL
PUSHBUTTON AND AGAIN OBSERVE
THE VOLTAGE AT PIN 2. IT SHOULD
CHANGE TO APPROXIMATELY +42 V.

YES
IS WAVEFORM CORRECT?

CHECK FOR PIN 14 OF A4U3 SHORTED
TO GROUND OR CLAMPED AT SOME
VOLTAGE. THIS MAY BE DUE TO FAIL·
URE OF A4U3. ALSO CHECK AS CON·
N ECTOR ASSEMBLY AND OUTPUT
RATE SWITCH (S1I.

2. LOGIC LEVELS
HIGH· +2.4 to +5.0 V
LOW ·OVto +.5 V

1. BEFORE ENTERING THIS TROUBLE·
SHOOTING TREE ENSURE THAT THE
DISPLAY AND SIGNAL CONDITIONING
MODULES ARE FUNCTIONING PRO·
PERLY. ALSO CHECK THE VOLTAGES
SUPPLIED TO THE 34721 B FROM THE
DISPLAY MODULE. CONNECT THE
34721 B TO AN -np. MODEL 5055A
DIGITAL RECORDER OR EOUIVALENT.



~"YI T" DI.LAY MODULE INDI·
CAnON. ., IT GIVES A CORRECT INDI·
CATION FOR A DIGIT WHICH IS DEFEC­
TIVE IN THE BCD MODULE THE DATA
STORAGE FLIP-FLOP FOR THAT DIGIT
IS PROBABLY BAD. OTHERWISE, THE
DISPLAY MODULE IS DEFECTIVE. .

YES

CHECK DATA STORAGE FLIP-FLOPS TO
ENSURE THEY ARE PRESETTING AS
REOUIRED (ALL DATA FLlP·FLOP OUT·
PUTS HIGH WHEN LPOV IS LOW).

GOOD INSTRUMENT. RECHECK
SYMPTONS.

YES

IS CORRECT INDICATION PRINTED YES
ON OVERLOAD (SEE PARAGRAPH
4·29)?

IS THE WAVEFORM CORRECT?

NO

APPLY 2.2 V TO THE SIGNAL CONDI­
TIONING MODULE. CHECK THE WAVE·
FORM ON TEST POINT "OV". IT
SHOULD APPEAR AS SHOWN:

+4.0V~ __ r-
..r-150ms~

+.2 V

YES

IS LOGIC LEVEL CORRECT?
TR OU B LESHOOT THE DISPLAY
MODULE.

YES
DOES THE DIGIT BLANK?

DOES OPTIONAL DIGIT BLANK 0 YES IS OVERRANGE "1" PRINTED WITH
REOUIRED FUNCTIONS AND ~-------------...... OVERRANGE VOLTAGE APPLIED?
RANGES?

CHECK ROM OUTPUTS WHICH CLOCK
THE DATA STORAGE FLIP-FLOPS.

;r:E~S.~~UT~E:6"oR~~~~E ~~~W,~
PROBABLY DEFECTIVE. CHECK THE
PRESET LINE (LPOV) FOR A CON·
STANT LOW. IF THIS LINE IS ALWAYS
LOW TROUBLESHOOT THE OVERLOAD
DETECT CIRCUITS (U8 and Ul0C). IF
THESE TWO CHECKS DO NOT REVEAL
THE PROBLEM THE BCD DATA FROM
THE DISPLAY MODULE IS PROBABLY
INCORRECT.

YES

NO

ARE ALL DIGITS INCORRECT?
YES

NO

IS THE ROM OUTPUT CORRECT?

ARE DATA DIGITS CORRECT (NOT
INCLUDING OVERRANGE)? ~-------------......

CHECK THE ROM OUTPUT WHICH
CLOCKS THE DATA FLIP-FLOPS OF
THE MALFUNCTIONING DIGIT. IT
SHOULD BE FLUCTUATING BETWEEN
+ .2 V AND + 4.0 V (SEE WAVEFORMS
IN ~).

NO

YES

ROM IS PROBABLY DEFECTIVE.

NO -C-HE-C-K-PO-LA-R-'T-Y-OU-TP-U-T-FR-OM-DI......S­

PLAY MODULE.WAS CORRECT LEVEL NOTED?

IS POLARITY DATA CORRECT?

YES ,....------------,
T? PRINTER IS MALFUNCTIONING.

ROM (U6) PROBABLY DEFECTIVE.
NO

ARE HE WAVEFORMS CORRECT?

ARE THE WAVEFORMS CORRECT?
WAS CORRECT
SERVED?

NO
CHECK THE WAVEFORM ON PIN 11 OF
A4U7. IT SHOULD APPREAR AS
SHOWN:

+5V~
(300Hz)

OV

MONITOR TP "0" AND MOMENTARILY
HORT TP "M" TO GND. TP 0 SHOULD
o HIGH.

YES

NO

IS WAVEFORM CORRECT?

CHECK A4U9 AND ENABLE PULSES
HOAZ, HOTG, HOMA, AND HOHO FROM
THE ROM (U6). PINS 7 AND 21 HAVE A
SERIES OF PULSES SIMILAR TO THAT
PREVIOUSLY DESCRIBED. THE WAVE·
FORMS ON PINS 8 AND 22 ARE PULSES
4ms WIDE OCCURING EVERY 200ms.

/

XTERNALLY TRI R AN OSCI LLD-
SCOPE ON TEST POINT "TRG". CHECK
WAVEFORM AT TEST POINT "M". IT
SHOULD BE A SERIES OF PULSES WITH
WIDTHS VARYING BETWEEN 4 ms AND
33ms.

IS WAVEFORM CORRECT?

OV

+4.4 V

CHECK WAVEFORM AT PIN 1 OF A4U1.
IT SHOULD APPEAR AS SHOWN:

YES

R HOLD­
RESENT,
:TIVE.

CT?

r POINT
SHOWN:

(30Hz) FROM DISPLAYIS WAVEFORM CORRECT?

CHECK A4Ul 0 AND A4U2A.

~3OHZ)

ARE WAVEFORMS CORRECT?

CHECK WAVEFORM AT A4U2 PIN 1.
IT SHOULD APPEAR AS SHOWN:

U7 OR U6 PROBABLY DEFECTIVE.

OV

+5 VIS WAVEFORM CORRECT?

NO

YES

YES
IS THE WAVEFORM CORRECT?

CHECK INPUTS AT PINS 11 AND 12 OF
MU1D. THEY SHOULD APPEAR AS
SHOWN:

+4.4V~_3PINll

ms :::=:165ms
OV

WAS INDICATION CORRECT?

WAS CORRECT INDICATION
NOTED?

SET OUTPUT RATE SWITCH (Sl) TO
HOLD. CHECK VOLTAGE LEVEL AT
A4Ul PIN 2. IT SHOULD BE APPROXI­
MATELY 0 V. DEPRESS THE MANUAL
PUSHBUTTON AND AGAIN OBSERVE
THE VOLTAGE AT PIN 2. IT SHOULD
CHANGE TO APPROXIMATELY + 42 V.

YES
IS WAVEFORM CORRECT?

-iORTED
T SOME
ro FAIL­
A5 CON·
OUTPUT

PIN 12
+4.4 V

~331
OV ---.r-- 167ms~

347218 -0- 3533



BI 2~2'.
II I 31 ~ ••••••

U9 ~ ~ii®:+~ ~ 35 41 43 44 45 46

'E] ':~~ ~M [:]1 B~I ~,B'loB'4 1 :~~:~ I I UI!! U2 'I • GNOU3 8. It) (\J 0 a::

4
e ii I I N~:C~

2e 347218-8-3476

.~.~ BB B~ B B
,~ I~EJ'12 8 I I EJIE],8 UI8 UI4I XA2 I

I I b BB'B' D
U22

tl@D [J U25 U8 0 [J
I Q PRT

(\J CK •••A

B~ B:. I U6 'I ¥~~ EJ B
I I I
~ ~ ~
I I I

A4
N 034721-66504hp Part o. Rev. A



DATA STORAGE
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I
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DIGIT

rF
DIS,

l5DB

BCD( I)

BCD(2)

BCD(4)
BCO(8)

POLARITY

Z

Y

X
SCANNER I

ClK
HMSA

lMATZ

HMSB
+104 I

+105 I

GND 3

+5V

-12V
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TO
SIGNAL

---, CONOTlONING
. I MqOOLE

5~-+-+-+-++-l-++-~~35>+-
27 ) ~ 27>+-

29/ ~ 29>+-

33 33>+-

31 31 >+-
f-------<H-+-+-+~41 >+­
~---.-..-4-~~43 >+­
~------..~+-444>+­

f------~~45 >+­
~)-------4~46 >+­
~.._------45>+_

~)_4_+------4 4 >+­
~+_+_+-----4 6*
~+__1I_t_.._---_4 8 >+-

9) ~9>+-
II II >-t-
~)-+-++-J-+-+-+-----4 15>+­
~+_1f_+~I_+_+_.o___416 >+­
~)_+_+_H_+4___+_+_+-4( 17>1-

L ,.--L.,
~

UIB

5 6

l;232•
2K I

+F UIA
R3
10K 2 3

9
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+~~ 12
10K U2D

II
13

~3

(lMATZl ®

CK

®--z-:

lA

12

U8D 13 (BCD2l

UNITS
DIGIT

TENS
DIGIT

HUNDREDS
DIGIT

THOUSANa:>
DIGIT

10

U8C 8

RI6 9
10K

+5V 5

U8B
._6 (LPOV)

4 .J.C6

J:OI
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M
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+5V-::..9~~-~-Ht=-~-~-=-.iHi;:::"';ilRI7 +5V 9~ - - - - - ;lR18
I ~ IIOK I.> 1I0K

L\-..: 7 '6 5 ~ b Iz \-J L tr~ t4 '3 ~ ~

NOTE

THE CIRCLED NUMBERS e.g.0REFER
TO THE WAVEFORMS ON FIGURE 7-2.
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CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha­
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks.

Code
No. Manufacturer Address Code

No. Manufacturer Address Code
No. Manufacturer Addrl'SS

Y.

. . . San Mateo, Cal.

Mountain View, Cal.

. . . Rochester, N. Y.

. Berne. Ind

So. Pasadena, Cal.
. Waltham, Mass.

Santa Clara, Cal.
Fram ingham, Mass.

Mountain View. Cal.
. Spruce Pine, N. C.
.... Detroit, Ill.

...... Lodi, N.J.
Union, .J.

Pasadena, Cal.

CTS of Berne, Inc .
Chicago Telephone of

California, Inc ...
Bay State Electronics Corp.
Teledyne Inc. ,Microwave

Div. . . . . . . . Palo Alto, Cal.
National Seal ....Downey, Cal.
Precision Connector Corp. . .. Jamaica, N. Y.
Duncan Electronics Inc Costa Mesa, Cal.
General Instrument Corp. ,

Semiconductor DiVision Products
Group .. Newark, N.J.

Imperial Electronic,lnc. . Buena Park, Cal.
Melabs, Inc. .. ... . . . . Palo Alto, Cal.
Philadelphia Handle Co. . . .. Camden, N.J.
Grove Mfg. Co. , Inc. . . .. Shady Grove, Pa.
Gulton Ind. Inc. ,Data Syslem

Div. . Albuquerque, N. M.
Clarostat Mfg. Co. . ..... Dover, N. H.
Elmar Filter Corp. . . . W. Haven, Conn.

ippon Electric Co. , Ltd. . Tokyo, Japan
Metex Electronics Corp. . . . . Clark,. J .
Delta Semiconductor Inc. ewport Beach, Cal.
Dickson Electronics Corp Scottsdale, Arizona
Airco Supply Co. , Inc Witchita, Kansas
Wilco Products Detroit, Mich.
Thermolloy. . . . . . . . Dallas, Texas
Solitron Devices Inc. .. . .... Tappan, N. Y.
Telefunken (GmbH) .. Hanover ,Germany
Midland-Wright Div. of

Pacific Industries, Inc Kansas City, Kansas
Sem-Tech . . Newbury Park, Cal.
Calif. Resistor Corp. . . Santa Monica, Cal.
American Components, Inc ... Conshohocken, Pa.
ITT Semiconductor, a Div. of

Int. Telephone and Telegraph
Corporation West Palm Beach, Fla.

Hewlett-Packard Company..... Loveland, Colo.
Cornell Dublier Electric Corp ewark, N.J.
Corning Glass Works Corning, N. Y.
Electro Cube Inc San Gabriel,Cal.
Williams Mfg. Co. . . . San Jose, Cal.
The Sphere Co. ,Inc. Little Falls, N. J.
Webster Electronics Co New York, Y.
Scionics Corp. . . . Northridge,Cal.
Adjustable Bushing Co. Hollywood, Cal.
Micron Electronics . .Garden City, Long Island,N. Y.
Amprobe Inst. Corp. Lynbrook, N. Y.
Cabletronics .. . . Costa Mesa, Cal.
Twentieth Century Coil

SpTlng Co. . .
Fenwal Elect. Inc...
Amelco Inc.
Spruce Pine Mica Co..
Omni-Spectra Inc.
Computer Diode Corp.
Electroid Co.
Boots Aircraft ut Corp....
Ideal Prec. Meter Co. ,Inc. ,

De Jur Meter Div. Brooklyn, N. Y.
Delco Radio Div. of G. M. Corp.... Kokomo, Ind.
Thermonetics Inc Canoga Park,Cal.
Tranex Company .. Mountain View, Cal.
Hamlin Metal Products Corp. Akron, Ohio
Angstrohm Prec. Inc. No. Hollywood, Cal.
Siliconix Inc. . ..Sunnyvale, Cal.
McGraw-Edison Co. . Manchester, N. H.
Power Design Pacific Inc Palo Alto,Cal.
Clevite Corp. Semiconductor Div .. Palo Alto,Cal.
Signetics Corp. Sunnyvale, Cal.
Ty-Car Mfg. Co. ,Inc.. . .... Holliston, Mass.
TRW Elect. Compo Div. Des Plaines, Ill.
Chomerics Plainville, Mass.
Curtis Instrument, Inc. . .. Mt. Kisco, N. Y.
Vishay Instruments Inc.. Malvern, Pa.
E.!. DuPont and Co., Inc... Wilmington, Del.
Durant Mfg. Co. . . Milwaukee, Wis.
The Bendix Corp. ,Navigation &

Control Div. Teterboro, N. J .
Thomas A. Edison Industries,

Div. of McGraw - Edison .... West Orange, . J.
Concoa . Baldwin Park, Cal.

12697
12728
12859
12881
12930
12954
13019
13061
13103
13327
13396
13835

11717
11870
12136
12361
12574

11236
11237

11314
11453
11534
11711

14099
14193
14298
14433

14493
14655
14674
14752
14960
15106
15203
15287
15291
15558
15566
15631
15772

11242
11312

15801
15818
16037
16179
16352
16554
16585
16688

19589

16758
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
18873
18911
19315

19500

Phoenix, Arizona
Paramus, N.J.

Los Angeles, Cal.
Berkeley, Cal.

iagara Falls, . Y.

Ultronix, Inc.
Union Carbine Corp., Elect.
Div. . New York, N. Y.

Viking Ind. Inc. . . . . . Canoga Park, Cal.
Icore Electro-Plastics Inc ...... Sunnyvale, Cal.
Cosmo Plastic (c/o Electrical

Spec. Co.) . . Cleveland, Ohio
Barber Colman Co. . Rockford, Ill.
Tiffen Optical Co. . ..
. Roslyn Heights, Long Island, N. Y.
Metro-Tel Corp Westbury, . Y.
Stewart Engineering Co Santa Cruz, Cal.
Wakefield Engineering Inc Wakefield, Mass.
Bassick Co. , Div. of Stewart
Warner Corp. . . . Bridgeport, Conn.

Raychem Corp. . .. Redwood City, Cal.
Bausch and Lomb Optical

Co.
E. T.A. Products Co. of
America . . . . . . . . . .. .. Chicago, Ill.

Amatom Electronic Hardware
Co. , Inc. New Rochelle,

Beede Electrical Instrument
Co. , Inc. . . . . . . . . . . .. Penacook. N. H.

General Devices Co. ,Inc indianapolis. Ind.
Components Inc. ,Ariz. Div Phoenix, Arizona
Torrington Mfg. Co. ,West Div Van Nuys. Cal.
Varian Assoc. Etmac Div San Carlos. Cal.
Kelvin Electric Co Van Nuys. Cal.
Digitran Co Pasadl'na. Cal.
Transistor Electronics
Corp... . Minneapolis. Minn.

Westinghouse Electric
Corp. ,Electronic Tube Div ..... Elmira, N. Y.

Filmohm Corp. . . . . New York, N. Y.
Cinch-Graphik Co. . . City of Industry, Cal.
Silicon Transistor Corp Carle Place, N. Y.
Avnet Corp Culver City, Cal.
Fairchild Camera & Inst. Corp.,
Semiconductor Div.. . . .. Mountain View, Cal.

Minnesota Rubber Co Minneapolis, Minn.
Birtcher Corp, The. . . .Monterey Park, Cal.
Sylvania Elect. Prod. Inc.,

Mt. View Operations .... Mountain View, Cal.
Technical Wire Products
Inc. . . . . . . . . . Cranford, . J.

Bodine Elect. Co. . ... Chicago, Ill.
Continental Device Corp .Hawthorne, Cal.
Raytheon Mfg. Co., Semi-

conductor Div.....
Hewlett-Packard Co. ,

New Jersey Division. . . . . . . Rockaway, . J.
U. S. Engineering Co Los Angeles, Cal.
Blinn, Delbert Co.. . . . . . . Pomona. Cal.
Burgess Battery Co .

. .. Niagara Falls, Onlario, Canada
Deutsch Fastener Corp Los Angeles, Cal.
Bristol Co. ,The Waterbury, Conn
Sloan Company Sun Valley, Cal.
ITT Cannon Electric Inc. ,

Phoenix Div ..
National Radio Lab. Inc.
CBS Electronics Semiconductor
Operalions, Div. of CBS Inc . . . . Lowell, Mass.

General Electric Co. ,
Miniature Lamp Dept. Cleveland, Ohio

Mel-Rain Indianapolis, Ind.
Babcock Relays Div Costa Mesa, Cal.
Electronic Enclosures Inc Los Angeles, Calif.
Texas Capacitor Co. ... Houston, Texas
Tech. Ind. Inc. Atohm

Elect. Burbank, Cal.
Electro Assemblies, Inc Chicago, 111.
C & K Components Inc.. . .. . .. Newton, Mass.
Mallory Battery Co. of
Canada, Ltd Toronto, Ontario, Canada

Pennsylvania Florocarbon. Clifton Heights, Penn.
Burndy Corp. . . . . . . . . . . . . orwalk, Conn.
General Transistor Western

Corp .
Ti-Tal,lnc .
Carborundum Co.

05574
05593
05616

013727
08792

08806

08145
08289
08358

05729
05783
05820
06004

07829
07910
07933

07700

07980

08524
08664
08717
08718

07322
07387
07397

06555

06090
06175

05347
05397

05624
05728

06666
06751
06812
06980
07088
07126
07137

07138

07149
07233
07256
07261
07263

06540

06402

09250
09353
09569

10411
10646

09795
09922
10214

08984
09026
09097
09134
09145

U. S. A Common Any supplier of U. S.
McCoy Electronics Mount Holly Springs, Pa.
Sage Electronics Corp Rochester, N. Y.
Cemco, Inc Danielson,Conn.
Humidial Colton, Calif.
Mictron, Co. , Inc Valley Stream, N. Y.
Garlock Inc Cherry Hill, N.J.
Aerovox Corp New Bedford ,Mass.
Amp. Inc Harrisburg, Pa.
Aircraft Radio Corp Boonton, N. J .
Croven, Ltd Whitby, Ontario, Canada
Northern Engineering
Laboratories, Inc Burlington, Wis.

Sangamo Electric Co. ,
Pickens Div. . Pickens, S. C.

Goe Engineering Co City of Industry, Cal.
Carl E. Holmes Corp Los Angeles, Cal.
Microlab Inc Livingston, N. J .
General Electric Co. ,
Capacitor Dept Hudson Fails, N. Y.

Alden Products Co Brockton,Mass.
Allen Bradley Co Milwaukee ,Wis.
Litton Industries, Inc Beverly Hills, Cal.
TRW Semiconductors ,Inc Lawndale, Cal.
Texas Instruments, Inc. ,
Transistor Products Div Dallas, Texas

The Alliance Mfg. Co Alliance, Ohio
Small Parts Inc Los Angeles, Cal.
Pacific Relays, Inc Van Nuys, Cal.
Gudebrod Bros. Silk Co New York, N.Y.
Amerock Corp Rockford, ill.
Pulse Engineering Co Santa Clara, Cal.
Ferroxcube Corp. of
America Saugerties. N. Y.

Wheelock Signals, Inc Long Branch, N. J.
Cole Rubber and Plastics Inc .. 9.Jnnyvale, Cal.
Amphenol-Borg Electronics

Corp. . . . . Broadview, ill.
Radio Corp. of America,Semi­

conductor and Materials
Division Somerville, N. J .

Vocaline Co. of America,
Inc Old saybrook, Conn.

Hopkins EngineeringCo San Fernando, Cal.
Hudson Tool & Die Newark, N. J .
Nylon Molding Corp Springfield, N. J.
G. E. Semiconductor Prod.

Dept. Syracuse, N. Y.
Apex Machine & Tool Co Dayton,Ohio
Eldema Corp Compton, Calif.
Parker Seal Co Los Angeles, Cal.
Transitron Electric Corp Wakefield, Mass.
Pyrofilm Resistor Co. ,
Inc Cedar Knolls, N. J.

Singer Co. , Diehl Div. ,
Finderne Plant Sumerville, N. J.

Arrow, Hart and Hegeman
Elect. Co HarUord, Conn.

Taruus Corp Lambertville, N.J.
Arco Electronic Inc Great Neck, N. Y.
Essex Wire Los Angeles, Cal.
Hi-Q Division of Aerovox .. Myrtle Beach, S. C.
Precision Paper Tube Co Wheeling, III
Palo Alto Division of Hewlett-

Packard Co. . Palo Alto, Cal.
Sylvania Electric Products,

Microwave Device Div Mountain View, Cal.
Dakota Engr. Inc. .. . Culver City, Cal.
Motorola Inc. Semiconductor

Prod. Div. . .. Phoenix. Arizona
Filtron Co. ,Inc. Western
Div. . Culver City, Cal.

Automatic Electric Co Northlake, Ill.
Sequoia Wire Co. . . . Redwood City, Cal.
Precision Coil Spring Co EI Monte, Cal.
P. M. Motor Company Westchester, 111
Component Mfg. Service

Co. . W. Bridgewater, Mass.
Twentieth. Century Plastics,

Inc. . . Los Angel~s, Cal.
Westinghouse Electric Corp.

Semiconductor Dept. . . . .. Youngwood, Fa.

01009
01121
01255
01281
01295

01349
01538
01589
01670
01930
01960
02114

02771

00866
00891
00929
01002

02735

00853

02116
02286
02660

00000
00136
00213
00287
00334
00348
00373
00656
00779
00781
00809
00815

02777
02875
03296
03508

03705
03797
03818
03877
03888

03954

04009

04732

04013
04062
04217
04222
04354
04404

04651

04673
04713

05006

04773
04796
04811
04870
04919

05277

)
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CODE LIST OF MANUFACTURERS (Continued)
)

Code
No.

Manufacturer Address Code
No. Manufacturer Address Code

No. Manufacturer Addrr,'

19644
19701
20183
21226
21355
21520
23020
23042
23783
24455
24655
24681
26365
26462
26851
26992
28480
28520
30817

33173
35434
36196

36287

37942
39543
40920
40931
42190
43990
44655
46384
47904
48620

49956
52090
52983
54294
55026
55933
55938

56137
56289
58474
59446
59730
60741
61775

62119
63743
64959
65092
66295
66346

70276
70309
70318

70417
70485
70563
70674
70903
70998
71002
71034
71041

71218
71279
71286
71313

71400

71436
71447
71450
71468
71471

LRC Electronics Horseheads, . Y.
Electra Mfg. Co. . Independence, Kansas
General Atronics Corp. Philadelphia, Pa.
Executone, Inc. Long Island City, . Y.
Fafnir Bearing Co. ,The ell.' Britian, Conn.
Fansteel Melallurgical Corp.. _ .N. Chicago, Ill.
General Reed Co. .... . .. Metuchen, . J.
Texscan Corp. . . Indianapolis, Ind.
British Radio Electronics Ltd...Washington, D.c.
G. E. Lamp Division, ela Park,Cleveland, Ohio
General Radio Co West Concord, Mass.
Memcor Inc. ,Comp. Div. . .. Huntington ,Ind.
Gries Reproducer Corp. . .. ell.' Rochelle, N. Y.
Grobert File Co. of America, Inc. Carlsladt, N. J.
Compac Hollister Co. Hollister, Cal.
Hamilton Watch Co. Lancaster, Pa.
Hewlett-Packard Co. Palo Alto, Cal.
Heyman Mfg. Co Kenilworth. .J.
Instrument Specialties Co..

Inc. . Little. Falls, . J.
G. E. Receiving Tube Dept. Owensboro, Ky.
Lectrohm Inc. . .. Chicago, Ill.
Stanwyck Coil Products.

Ltd. . Hawkesbury, Ontario, Canada
Cunningham, W. H. & Hill,

Ltd. ... . ... Toronto, Ontario. Canada
P. R. Mallory & Co.. Inc. . . IndIanapolis, Ind.
Mechanical Industries Prod. Co. .. Akron. Ohio
Miniature Precision Bearings, Inc .. Keene. N. H.
Honeywell Inc. . .Minneapolis. Minn.
Muter Co. . Chicago. Ill.
C. A. Norgren Co. Englewood. Colo.
Ohmite Mfg. Co. . Skokie. Ill.
Penn Eng. &Mfg. Corp. . Doylestown, Pa.
Polaroid Corp Cambridge. Mass.
Precision Thermometer &
Inst. Co. Southampton. Pa.

Microwave & POIl.·pr Tube Div . .. Waltham. Mass.
Rowan Controller Co. . .Westminster, Md.
HP Cn Med. EI('c. Dlv. Waltham, Mass.
Shallcross Mf~. Co Selma, N. C.
SImpson ElectriC Co. . .. Chicago, Ill.
Sonotone Corp. . Elmsford, N. Y.
Raytheon Co. Commercial Apparatus

& System Div. So. Norwalk, Conn.
Spaulding Fibre Co.. Inc ..... Tonawanda, N. Y.
Spra~ue Electric Co. orth Adams, Mass.
Superior Elect. Co. . Bristol, Conn.
Telex Corp Tulsa. Okla.
Thomas & Betts Co. . . .. Elizabeth, . J.
Triplptt Electrical Inst. Co. Bluffton. Ohio

nlOn $Il.·ltch and Signal Div. of
Westin~houseAir Brake Co. . Pittsburgh, Pa.

Universal Electric Co. . . Owosso. Mich.
Ward-L('onard Electric Co.. Mt. Vernon, N. Y.
Western Elertrlc Co.. Inc .... New York. . Y.
Weston Ins!. Inc. Weston-Newark. Newark. . J.
Wittek Mf~. Co. . Chicago, Ill.
Minnesota MinIng & Mfg. Co.
Revere Mlncom Div. . St. Paul, Minn.

Allen Mf~. Co Hartford, Conn.
Allied Control ell.' York. N. Y.
Allmetal Screw Product Co. , Inc.

............. Garden City, . Y.
Amplex. D,v. of Chrysler Corp.. Detroit, Mich.
Atlantic India Rubber Works, Inc ... Chicago, Ill.
Amperite Co.. Inc. . Union City. . J.
ADC Products Inc. . Minneapolis, Minn.
Belden Mfg. Co. . Chicago. Ill.
Bird Electric Corp Cleveland. Ohio
Birnbach Radio Co. ell.' York. . Y.
Bliley Electric Co.. Inc Erie. Pa.
Boston Gear Works Div. of

Murray Co. of Texas . Quincey, Mass.
Bud Radio. Inc. . . Willoughby, Ohio
Cambridge Thermionics Corp. Cambridge, Mass.
Camloc Fastener Corp. ..... Paramus. N.J.
Cardwell Condenser Corp.
................ Lindenhurst. L. I.. . Y.

Bussmann Mfg. Div. of
McGraw-Edison Co. St. Louis. Mo.

Chicago Condenser Corp. ., ... Chicago, Ill.
Calif. Spring Co. ,Inc Pico-Rivera. Cal.
CTS Corp. . .. Elkhart, Ind.
ITT Cannon Electric Inc. .. Los Angeles, Cal.
Cinema. Div. Aerovox Corp..... Burbank. Cal.

71482 C. P. Clare & Co. .Chicago. Ill.
71590 Centralab Div. of

Globe Umon Inc. . Milwaukee, Wis.
71616 Commercial PlastiCS Co Chlcago, Ill.
71700 Cornish Wire Co.. The . .. ell.' York, . Y.
71707 Coto CoIl Co. ,Inc. Providence. R.1.
71744 Chicago Miniature Lamp Works ...Chicago, Ill.
71785 Cinch Mfg. Co..

Howard B. Jones Div Chicago. Ill.
71984 Dow Corning Corp. . .. Midland, MIch.
72136 Electro Motive Mfg. Co., Inc.

.... Willimantic. Conn.
72619 Dialight Corp. . ...Brooklyn. N. Y.
72656 Indiana General Corp.

Electronics Div Keasby. . J.
72699 General Instrument Corp.

Cap DivIsIOn. ewark. . J.
72765 Drake Mfg. Co. .. Harwood Heights. Ill.
72825 Hugh H. Eby Inc. PhIladelphia. Pa.
72928 Gudeman Co. . ..Chlcago. Ill.
72962 Elastic Stop Nut Corp. . . Union. N.J.
72964 Robert M. Hadley Co. . Los Angeles. Cal.
72982 Erie Technological Products, Inc. . .Erie. Pa.
73061 Hansen Mfg. Co.. Inc. . .. Princeton, Ind.
73076 H. M. Harper Co Chica~o. Ill.
73138 Hehpot D,v. of Beckman Ins!.. Inc.

.. Fullerton. Cal.
73293 Hughes Products D1\'lslon of

HUl(hes Aircraft Co.... Newport Beach. Cal.
73445 Amp('rex EI('ct. Cn. . .Ihcksville, L.1. . N. Y.
73506 Bradl('y Sl'mlcnnductor Corp.

ell.' Haven. Conn.
73559 Carhn~ EI('ctric. Inc. Hartford. Conn.
73586 Circle F Mfg. Co. . . . ..Trenton. .J.
73682 George K. Garrett Co.

Div. MSL Industries. Inc. Philadelphia. Pa.
73734 F('deral Screw Products. Inc.....Chicago. Ill.
73743 Fischer Special Mf~. Co. . . Cincinnati. Ohio
73793 General Industries Co.. The Elyria, Ohio
73846 Goshen Stamping & Tool Co Goshen. Ind.
73899 J FD Electronics Corp. . Brooklyn. . Y.
73905 Jenmngs Radio Mfg. Corp. san .Jose. Cal.
73957 Groove-Pin Corp. . . . Rid~eheld. . J.
74276 Signalite Inc. . .Neptune. .J.
74455 J. H. Winns, and Sons Winchester. Mass.
74861 Industrial Condenser Corp Chlcago. Ill.
74868 R. F. Products Division of

Amphenol-Borg Electronic Corp.
. . . . . . . . . . . . . . . . . . Danbury. Conn.

74970 E. F. Johnson Co. . Waseca. Minn.
75042 International Resistance Co. Philadelphia, Pa.
75263 Keystone Carbon Co. ,Inc. . . St. Marys, Pa.
75378 CTS Kni~hts. Inc sandwich, Ill.
75382 Kulka Electric Corp Mt. Vernon.. Y.
75818 Lenz Electric Mfg. Co. . Chicago. Ill.
75915 Littlefuse, Inc. ... . Des Plaines, Ill.
76005 Lord Mfg. Co. . . Erie, Pa.
76210 C. W. Marwedel san FranCISco, Cal.
76433 General Instrument Corp. ,

Micamold DiviSIOn Newark, N. J.
76487 James MIllen Mfg. Co.. Inc. Malden. Mass.
76493 J.W. Miller Co... . .... Los Angeles, Cal.
76530 Cinch-Monadnock, Div. of United Carr

Fastener Corp. . san Leandro, Cal.
76545 Mueller Electric Co. . .. Cleveland, Ohio
76703 ational Union . . . . . . . . . . . .. ewark, N. J.
76854 Oak Manufacturing Co. . ... .crystal Lake, Ill.
77068 The Bendix Corp..

Electrodynamics Div. Hollywood, Cal.
77075 Pacific Metals Co san Francisco, Cal.
77221 Phaostran Instrument and

Electronic Co. So. Pasadena, Cal.
77252 Philadelphia Steel and

Wire Corp Philadelphia, Pa.
77342 American Machine & Foundry Co.

Polter & Brumfield Div Princeton, Ind.
77630 TRW Electronic Components Div. Camden, . J.
77638 General Instrument Corp. ,

Rectifier Division Brooklyn, N. Y.
77764 Resistance Products Co. Harrisburg, Pa.
77969 Rubbercraft Corp. of Calif. . Torrance, Cal.
78189 Shakeproof Division of

Illinois Tool Works. . ....Elgin, Ill.
78277 Sigma So. Braintree, Mass.
78283 Signal Indicator Corp. . . . .. New York, N. Y.
78290 Struthers-Dunn Inc. .. . .. Pitman, N.J.

78452
78471
78488
78493
78553
78790
78947
79136
79142
79251
79727

79963
80031

80033
80120
80131

80207

80223
80248
80294
80411

80486
80509
80583
80640
80813
81030
81073
81095
81312

81349
81483
81541
81860

82042
82047

82116
82142

82170

82209
82219

82376
82389
82647

82768
82866
82877
82893
83058
83086

83125

83148
83186
83298
83315
83324
83330
83332
83385
83501

83594

83740

83777
83821
83942
84171
84396
84411

Thompson-Oremer & Co. Chicago. III
Tilley Mfg. Co. . . . . san Francisco. Cal
Stackpole Carbon Co. . ..St. Marys. Pa.
Standard Thomson Corp. . Waltham. Mass.
Tinnerman Products. Inc. Cleveland. OhIO
Transformer Engineers .... San Gabriel, Cal.
Ucinite Co. . . . . Newtonville. Mass.
Waldes Kohinoor Inc Long Island City, N. Y.
Veeder Root, Inc. . Hartford, Conn.
Wenco Mfg. Co. Chicago, Ill.
Continental-Wirt Electronics Corp.

... Philadelphia, Pa.
Zierick Mfg. Corp. . . New Rochelle, N. Y.
Mepco Division of Sessions Clock Co.

. . . . . . . . . . . . . Morristown, N.J.
Prestole Corp. . Toledo, Ohio
Schnitzer Alloy Products Co Elizabeth, . J.
Electronic Industries Association.

Standard tube or semi -conductor device,
any maoufacturer.

Unimax Switch, Div. Maxon Electronics
Corp. . ... Wallingford, Conn.

United Transformer Corp. ell.' York, N. Y.
Oxford Electric Corp Chicago, Ill.
Bourns Inc Riverside, Cal.
Arco Div. of Robertshaw Controls Co.

. . . . . . . . . . . . . . . . . Columbus. Ohio
All Star Products Inc. . ..... Defiance. Ohio
Avery Label Co. Monrovia, Cal.
Hammarlund Co. ,1oc. . Mars Hill, N. C.
Stevens, Arnold. Co.. Inc. . . Boston, Mass.
Dimco Gray Co. . Dayton, Ohio
Internallonal Inst. Inc Orange. Conn.
Grayhill Co. . . LaGrange, 111.
Triad Transformer Corp. Venice. Cal.
Winchester Elec. Dlv. Litton Ind .. Inc.

.. .. . . . . .. Oakville, Conn.
Military Specification .
International Rectifier Corp. EI Segundo. Cal.
Alrpax Electronics, Inc .. Cambridge, Maryland
Barry Controls, Div. Barry Wright Corp.

. . . . . . . . . . Watertown, Mass.
Carter Precision Electric Co. Skokie, Ill.
Sperli Faraday Inc .. Copper Hewitt

Electric Div. . . Hoboken, N.J.
Electric Regulator Corp. . ... Norwalk, Conn.
Jeffers Electronics Division of

Speer Carbon Co. . . Du Bois, Pa.
Fairchild Camera & Inst. Corp.,

Space & Defense Systems Div.. Paramus. N. J.
Magurle Industries. Inc ..... Greenwich. Conn.
Sylvania Electric Prod .. Inc.

Electronic Tube DiVision ..Emporium, Pa.
Astron Corp.....East ewark. Harrison, N. J.
Switchcraft, Inc. . . . . . . . . . .. Chicago, 111.
Metals & Controls Inc. ,

Spencer Products. . . Attleboro. Mass.
PhillipS-Advance Control Co Joliet, 111.
Research Products Corp Madison, Wis.
Rolton·Mfg. Co., Inc Woodstock. N. Y.
Vector Electronic Co.. . . .. Glendale, Cal.
Carr Fastener Co. . . . . . Cambridge, Mass.

ell.' Hampshire Ball
Bearing, Inc. . .. Peterborough. . H.

General Instrument Corp.
Capacitor Div. Darlington, S. C.

ITT Wire and Cable Div Los Angeles, Cal.
Victory Eng. Corp. . Spriogfield, N. J.
Bendix Corp. , Red Bank Div Red Bank, N. J.
Hubbell Corp. . . . Mundelein, 111.
Rosan Inc ewport Beach, Cal.
Smith, Herman H., Inc. Brooklyn,. Y.
Tech Labs Palisades Park, . J.
Central Screw Co. . Chicago, Ill.
Gavitt Wire and Cable Co. , Div. of

Amerace Corp. Brookfield, Mass.
Burroughs Corp., Electronic

Tube Div. . . . . . . . ... Plainfield, N.J.
Union Carbide Corp. , Consumer

Prod. Div. . . . . . . . . . . . .. ell.' York, . Y.
Model Eng. and Mfg. ,Inc.... Huntington, Ind.
Loyd Scruggs Co. . .. Festus, Mo.
Aeronaulicallnst. & Radio Co.....Lodi, N.J.
Arco Electronics Inc. . .. .. Great Neck, N. Y.
A.J. Glesener Co., Inc.. san Francisco, Cal.
TRW Capacitor Div. . . Ogallala, eb.

00015-49
Revised: May. 1970

From: Handbook SUpplements
H4-1 Dated January 1970



CODE LIST OF MANUFACTURERS (Continued)

Code
No. Manufacturer

Code
Address No. Manufacturer

Code
Address No. Manufacturer Address

)

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
90179

90365

90763
90970
91146

91260
91345
91418
91506
91637
91662
91673
91737
91827
91886

Sarkes Tarzian, lnc. . Bloomington , lnd.
Boonton Molding Company Boonton, N. J.
A. B. Boyd Co San Francisco, Cal.
R. M. Bracamonte & Co San Francisco, Cal.
Koiled Kords, Inc Hamden, Conn.
Seamless Rubber Co Chicago, m.
Fafnir Bearing Co. Los Angeles, Calif.
Clifton Precision Products Co. , Inc.

· Clifton Heights, Pa.
Precision Rubber Products Corp. Dayton, Ohio
Radio Corp. of America, Electronic Compo

& Devices Division Harrison, N.J.
Seastrom Mfg. Co. Glendale, Cal.
Marco lndustries Anaheim, Cal.
Philco Corporation (Lansdale Division)

· Lansdale, Pa.
Western Fibrous Glass Products Co.

· San Francisco, Cal.
Van Waters & Rogers Inc San Francisco, Cal.
Tower Mfg. Corp. . Providence, R. I.
Cutler-Hammer, Inc. . Lincoln, Ill.
Gould-National Batteries, lnc St. Paul, Minn.
General Mills, Inc Buffalo, N. Y.
Graybar Electric Co Oakland, Cal.
G. E. Distributing Corp Schenectady, N. Y.
Security Co Detroit, Mich.
United Transformer Co Chicago, Ill.
United Shoe Machinery Corp Beverly, Mass.
U. S. Rubber Co. , Consumer Ind. &

Plastics Prod. Div Passaic, N.J.
Belleville Speciality Tool Mfg. , Inc.

· Belleville, Ill.
United Carr Fastener Corp. . Chicago, Ill.
Bearing Engineering Co.... San Francisco, Cal.
ITT Cannon Elect. lnc., Salem Div.

· . . . . . . . . . . . . . . . . . . . . . . 3l1em, Mass.
Connor Spring Mfg. Co.... San Francisco, Cal.
Miller Dial & Nameplate Co. El Monte, Cal.
Radio Materials Co. . Chicago, Ill.
Augat Inc. . Attleboro, Mass.
Dale Electronics, lnc. . Columbus, Nebr.
Eleo Corp Willow Grove, Pa.
Epiphone lnc. . New York, N. Y.
Gremar Mfg. Co. ,Inc Wakefield, Mass.
K F Development Co. Redwood City, Cal.
Maleo Mfg. , Inc Chicago, Ill.

91929 Honeywell lnc. , Micro Switch Division
.................. Freeport, Ill.

919€! Nahm-Bros. Spring Co. Oakland, Cal.
92180 Tru-Connector Corp Peabody, Mass.
92367 Elgeet Optical Co. , lnc. Rochester, N. Y.
92607 Tensolite Insulated Wire Co. , Inc.

· Tarrytown, N. Y.
92702 IMC Magnetics Corp Westbury, L. I., N. Y.
92966 Hudson Lamp Co. . Kearney, N. J.
93332 Sylvania Electric Prod. Inc.,

Semiconductor Div Woburn, Mass.
93369 Robbins & Myers Inc Pallisades Park, N. J.
93410 Stemco Controls, Div. of Essex

Wire Corp Mansfield, Ohio
93632 Waters Mfg. Co Culver City, Cal.
93929 G. V. Controls Livingston, N.J.
94137 General Cable Corp. Bayonne, N.J.
94144 Raytheon Co. , Compo Div.,

Ind. Compo Operations Quincy, Mass.
94148 Scientific Electronics

Products, lnc Loveland, Colo.
94154 Wagner Elect. Corp. ,

Tung-Sol Div Newark, N.J.
94197 Curtiss-Wright Corp. ,

Electronics Div East Patterson, N.J.
94222 South Chester Corp. . Chester, Pa.
94330 Wire Cloth Products, lnc Bellwood , Ill.
94375 Automatic Metal Products Co. Brooklyn, N. Y.
94682 Worcester Pressed Aluminum Corp.

· Worcester, Mass.
94696 Magnecraft Electric Co Chicago, Ill.
95023 George A. Philbrick Researchers, Inc.

· Boston, Mass.
95146 Alco Elect. Mfg. Co Lawrence, MasS.
95236 Allies Products Corp. Diania, Fla.
95238 Continental Connector Corp WoodSide, N. Y.
95263 Leecraft Mfg. Co., lnc Long Island, N. Y.
95265 National Coil Co Sheridan, Wyo.
95275 Vitramon, lnc Bridgeport, Conn.
95348 Gordos Corp. Bloomfield, N.J.
95354 Methode Mfg. Co. Rolling Meadows, Ill.
95566 Arnold Engineering Co Marengo, Ill.
95712 Dage Electric Co. , lnc. Franklin, Ind.
95984 Siemon Mfg. Co Wayne, Ill.
95987 Weckesser Co. . Chicago, Ill.
96067 Microwave Assoc. ,West, lnc. Sunnyvale, Cal.

96095 Hi-Q Div. of Aerovox Corp Olean, N. Y.
96256 Thordarson-Meissner Inc Mt. Carmel, Ill.
96296 Solar Mfg. Co Los Angeles, Cal.
96396 Microswitch, Div. of

Minn. -Honeywell Freeport, Ill.
96330 Carlton Screw Co. . Chicago, Ill.
96341 Microwave Associates, Inc.. Burlington, Mass.
96501 Excel Transformer Co Oakland, Cal.
96508 Xcelite, Inc. . Orchard Park, N. Y.
96733 San Fernando Elec. Mfg. Co. San Fernando, Cal.
96881 Thomson Ind. Inc. . Long Island, N. Y.
97464 Industrial Retaining Ring Co Irvington, N. J.
97539 Automatic & Precision Mfg Englewood, N.J.
97979 Reon Resistor Corp Yonkers, N. Y.
97983 Litton System Inc. , Adler-Westrex

Commun. Div New Rochelle, N. Y.
98141 R-Tronics, Inc Jamaica, N. Y.
98159 Rubber Teck, lnc. .. . Gardena, Cal.
98220 Hewlett-Packard Co. ,

Medical Elec. Div Pasadena, Cal.
98278 Microdot, Inc. . . . So. Pasadena, Cal.
98291 Sealectro Corp...•..... Mamaronech, N. Y.
98376 Zero Mfg. Co. . Burbank, Cal.
98410 Etc lnc. . Cleveland, Ohio
98731 General Mills lnc., Electronics Div.

. . . . . . . . . . . . . Minneapolis, Minn.
98734 Paeco Division of Hewlett-Packard Co.

. . . . . . . . . . . . . Palo Alto, Cal.
98821 North Hills Electronics, Inc. . Glen Cove, N. Y.
98978 International Electronic Research Corp.

...................... Burbank, Cal.
99109 Columbia Technical Corp.... New York, N. Y.
99313 Varian Associates. . . Palo Alto, Cal.
99378 Atlee Corp. . . . . . . . . .. Winchester, Mass.
99515 Marshall Ind. , Capacitor Div. . Monrovia, Cal.
99707 Control Switch Division, Controls Co.

of America ..... EI Segundo, Cal.
99800 Delevan Electronics Corp.. East <\urora, N. Y.
99848 Wilco Corporation Indianapolis, Ind.
99928 Branson Corp. . Whippany, N.J.
99934 Rembrandt, Inc Boston, Mass.
99942 Hoffman Electronics Corp. ,

Semiconductor Division ..... EI Monte, Cal.
99957 Technology-Instrument Corp.

of California Newbury Park, Cal.

The follOWing HP Vendors have no number assigned in the latest supplement to the Federal Supply Code lor Manufacturers Handbook.

OOOOF
OOOOZ
OOOAB
OOOBB

Maleo Tool and Die Los Angeles, Calif.
Willow Leather Products Corp Newark, N. J.
ETA England
Precision Instrument Compo Co. Van Nuys, Cal.

OOOCS Hewlett-Packard Co .• Colorado
Springs Div.... Colorado Springs, Colorado

OOOMM Rubber Eng. & Development ...Hayward, Cal.
OOONN A "N" D Mfg. Co•..•..••...San Jose, Cal.

OOOQQ Cooltron Oakland, Cal.
OOOWW Cali'fornia Eastern Lab Burlington, Cal.
OOOYY S. K. Smith Co. . . . . Los Angeles, Cal.
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ELECTRONIC

SALES" SERVICE OFFICES

UNITED STATES
ALABAMA CONNECTICUT MARYLAND NEW MEXICO NORTH CAROLINA TEXAS
P.O. Box 4207 12 Lunar Drive 6707 Whitestone Road P.O. Box 8366 P.O. Box 5188 P.O. Box 1270
2003 Byrd Sprlne Road S.W. New Haven 06525 Baltimore 21207 Station C 1923 North Main Street 201 E. Arapaho Rd.
Huntsville 35802 Tel: (203) 389·6551 Tel: (301) 944·5400 6501 Lomas Boulevard N.E. Hleh Point 27262 Richardson 75080
Tel: (205) 881·4591 TWX: 710·465·2029 TWX: 710·862·9157 Albuquerque 87108 Tel: (919) 885·8101 Tel: (214) 231·6101
TWX: 810·726·2204

P.O. Box 1648
Tel: (505) 265·3713 TWX: 510·926·1516 TWX: 910·867·4723

ARIZONA FLORIDA
2 Choke Cherry Road

TWX: 910·989·1665 P.O. Box 27409
P.O. Box 24210 OHIO 6300 Westpark Drive2336 E. Maenolla 51.
2806 W. Oakland Park Blvd. Rockville 20850 156 Wyatt Drive 25575 Center Rldee Road Suite 100Phoenix 85034 Tel: (301) 948·6370 Las Cruces 88001

Tel: (602) 244-1361
Ft. Lauderdale 33307

TWX: 710·828·9684 Tel: (505) 526·2485
Clev.llnd 44145 Houston 77027

Tel: (305) 731·2020 Tel: (216) 835·0300 Tel: (713) 781-6000TWX: 910·951·1330 TWX: 510·955·4099 TWX: 910·983·0550 TWX: 810·427·9129 TWX: 910·881·2645MASSACHUSETTS
5737 East Broadway P.O. Box 13910 32 Hartwell Ave. NEW YORK 3460 South Dixie Drive 231 Billy Mitchell RaidTucson 85711

6177 Lake Ellenor Dr. Lexlneton 02173 6 Automation Lane Dayton 45439 San Antonio 78226
Tel: (602) 298·2313 Orlando, 32809 Tel: (617) 861·8960 Computer Park Tel: (513) 298·0351 Tel: (512) 434·4171
TWX: 910·952·1162 Tel: (305) 859·2900 TWX: 710·326·6904 Albany 12205 TWX: 810·459·1925 TWX: 910·871-1170
CALIFO'tNIA TWX: 810·850·0113

MICHIGAN
Tel: (518) 458·1550

1120 Morse Road UTAH
1430 Elst Oraneethorpe Ave. TWX: 710·441·8270

GEORGIA 21840 West Nine Mile Road Columbus 43229 2890 South Mlln Street
full.rton 92631

P.O. Box 28234 Southfi.ld 48075 1219 Campville Road Tel: (614) 846·1300 Salt Like City 84115
Tel: (714) 870·1000

450 Interstate North Tel: (313) 353·9100 Endicott 13760 Tel: (801) 487-0715
TWX: 910·592·1288

Atllnta 30328 TWX: 810·224·4882 Tel: (607) 754·0050 OKLAHOMA TWX: 910·925·5681
3939 Lankershlm Boulevard Tel: (404) 436·6181 MINNESOTA

TWX: 510·252·0890 P.O. Box 32008
VIRGINIA

North Hollywood 91604 TWX: 810·766·4890 Oklahoma City 73132

Tel: (213) 877-1282 2459 University Avenue New York City Tel: (405) 721-0200 P.O. Box 6514
SI. Paul 55114 Manhattan, Bronx 2111 Spencer Roadrwx: 910·499·2170 HAWAII
Tel: (612) 645·9461 Contact Paramus, NJ Office

TWX: 910-830·6862
Richmond 23230

6305 Arizona Place
2875 So. King Street

TWX: 910·563·3734 Tel: (201) 265·5000 OREGON Tel: (703) 285-3431
Los Aneeles 90045

Honolulu 96814 Brooklyn, Queens, Richmond 17890 SW Boones Ferry Road TWX: 710·956·0157
Tel: (213) 649·2511

Tel: (808) 955·4455 MISSOURI Contact Woodbury, NY Office Tualatin 97062
11131 Colorado Ave. Tel: (516) 921·0300 WASHINGTON

TWX: 910-328·6148 ILLINOIS Tel: (503) 620·3350 433-108th N.E.
5500 Howard Street

Kansas City 64137
82 Washlneton Street TWX: 910·467-8714 Bell.vue 980041101 Embarcadero Road Skokl. 60076

Tel: (816) 763-8000
POuehkeepsie 12601 Tel: (206) 454-3971Plio Alto 94303

Tel: (312) 677·0400 TWX: 910·771·2087
Tel: (914) 454-7330 PENNSYLVANIA TWX: 910·443·2303Tel: (415) 327·6500 2500 Moss Side Boulevard

TWX: 910·373·1280
TWX: 910·223·3613 148 Weldon Parkway TWX: 510·248·0012 ·WEST VIRGINIA

Maryland Heiehls 63043 Monrenili. 15146
2220 Watt Ave. INDIANA Tel: (314) 567-1455 39 Saeinaw Drive Tel: (412) 271-0724 Charleston

Sicramento 95825 3839 Meadows Drive TWX: 910·764·0830 Rochuter 14623 TWX: 710-797·3650 Tel: (304) 768-1232

Tel: (916) 482-1463 Indllnlpolls 46205 Tel: (716) 473·9500 WISCONSIN
TWX: 910-367·2092 Tel: (317) 546-4891 • NEVADA TWX: 510·253·5981 1021 8th Av.nue 9431 W. Beloit Road

TWX: 810-341·3263 Las V'las 5858 East Molloy Road
Kine of Prussll Industrial Park Suite 117

9606 Aero Drive Tel: (702) 382-5777 Syracuse 13211
Kine .f 'russl. 19406 Milwaukee 53227

S.n 01'10 92123 LOUISIANA Tel: (215) 265-7000
Tel: (714) 279-3200 P.O. Box 856 NEW JERSEY

Tel: (315) 454·2486 TWX: 510-660-2670
Tel: (414) 541·0550

TWX: 710·541·0482
TWX: 910·335·2000 3239 Williams Boulevard W. 120 Century Road FOR U.S. AREAS NOTK.nner 70062 Paramus 07652 1 Crossways Park West RHODE ISLAND
COLORADO Tel: (504) 721·6201 Tel: (201) 265·5000 Woodbury 11797 873 Waterman Ave. LISTED:
7965 East Prentice TWX: 810·955·5524 TWX: 710·990·4951 Tel: (516) 921-0300 East Providenc. 02914 Contact the regional office near·
Enel.wood 80110 TWX: 510-221-2168 Tel: (401) 434·5535 est you: Atlanta, Georgia •..

Tel: (303) 771-3455 1060 N. Kines Hiehway TWX: 710·381-7573 North Hollywood, California .•.
TWX: 910-935·0705 Ch.rry Hili 08034 Paramus, New Jersey ..• Skokie,

Tel: (609) 667-4000 ·TENNESSEE illinois. Their complete ad·
TWX: 710-892-4945 Memphis dresses are listed above.

Tel: (901) 274·7472 'Servlce Only

CANADA
ALBERTA
Hewlett·Packard (Canada) Ltd.
11748 Klnesway Ave.
Um.nt.n
Tel: (403) 452·3670
TWX: 610·831·2431

BRITISH COLUMBIA
Hewlett·Packard (Canada) Ltd.
4519 Canada Way
North Burnaby 2
Tel: (604) 433·8213
TWX: 610·922·5059

MANITOBA
Hewlett·Packard (Canada) Ltd.
513 Century 51.
Winnipeg
Tel: (204) 786-7581
TWX: 610·671-3531

NOVA SCOTIA
Hewlett·Packard (Canada) Ltd.
2745 Dutch Village Rd.
Suite 206
Halifax
Tel: (902) 455-0511
TWX: 610-271·4482

ONTARIO
Hewlett·Packard (Canada) Ltd.
1785 Woodward Dr.
Ottawa 3
Tel: (613) 255·6180, 255·6530
TWX: 610·562-8968

Hewlett·Packard (Canada) Ltd.
50 Galaxy Blvd.
Rexdal.
Tel: (416) 677-9611
TWX: 610-492-4246

QUEBEC
Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard
Point. Claire
Tel: (514) 697·4232
TWX: 610·422-3022
Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:
Contact Hewlett·Packard (Can·
ada) Ltd. In Pointe Claire, at
the complete address listed
above.

CENTRAL AND SOUTH AMERICA
ARGENTINA
Hewlett·Packard Areentlna
S.A.C.e.1
Lavalle 1171·3'
Bu.nos Aires
Tel: 35,0436, 35·0627, 35·0341
Telex: 012-1009
Cable: HEWPACK ARG

BRAZIL
Hewlett·Packard 00 Brasil
I.E.C. LTDA.
Rua frel Caneca 1119
01307-Sao Paulo· 3, SP
Tel: 288-7111, 287·5858
Cable: HEWPACK Sao Paulo

Hewlett·Packard Do Brasil
I.E.C. LTDA.
Praca Dam fellclano 78
Salas 806/808 .
90oo·Porto Alegre RS
Rio Grande do Sui (RS)-Brasil
Tel: 25·8470
Clble: HEWPACK Porto Alegre

Hewlett·Packard Do Brasil
I.E.C. LTDA.
RUI da Matriz 29
20oo·Rlo de Janeiro, GB
T.,: 266-2643
Clble: HEWPACK Rio de Janeiro

BOLIVIA
Stambuk & Mark (Bolivia) LTDA.
Av. Mariscal, Santa Cruz 1342
La paz
Tel: 40626, 53163, 52421
Telex: 3560014
Cable: BUKMAR

CHILE
Htctor Calcagni y Cia, Ltda.
Casilla 16.475
S.ntl·lo
Tel: 423 96
Cable: CALCAGNI Santiago

COLOMBIA
Instrumentaci6n
Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48-59
Apartado Mreo 6287
Boeot., 1 D.E.
Tel: 45·78·06, 45·55·46
Cable: AARIS Boeota
Telex: 44400lNSTCO

COSTA RICA
Lic. Alfredo Galleeos Gurdiin
Apartado 10159
San Jo56
Tel: 21-86-13
Cable: GALGUR San Jost

ECUADOR
Laboratorlos de Radlo·lneenieria
Calle Guayaquil 1246
Post Office Box 3199
Quito
Tel: 212·496; 219-185
Cable: HORVATH Quito

EL SALVADOR
Electronic Associates
Apartado Postal 1682
Centro Comercial Gigante
San Salvador, EI Salvador C.A.
Paseo Escalon 4649-4' Piso
Tel: 23·44-60, 23·32·37
Cable: ELECAS

GUATEMALA
IPESA
5a via 2·01, Zona 4
Guatemala City
Tel: 63-6-27 & 64-7·86
Telex: 4192 HLTRO GU

MEXICO
Hewlett·Packard Mexicana, S.A.
de C.V.
Adolfo Prieto 622
Col. del Valle
Mexico 12, D.F.
Tel: 543·4232; 523·1874
Telex: 017-74-507

NICARAGUA
Roberto Terin G.
Apartado Postal 689
Edilicio Terin
Manaeua
Tel: 3451, 3452
Cable: ROTERAN Managua

PANAMA
Electr6nico Balboa, S.A.
P.O. Box 4929
Ave. Manuel Espinosa No. 13·50
Bide. Alina
Panama City
Tel: 230833
Telex: 3481003, Curundu,
Canal Zone
Cable: ELECTRON Panama City

• PARAGUAY
Z.J. Melamed S.R.L.
Division: Aparatos y Equipos
M~dicos

Sal6n de Exposici6n y Escritorio:
Chile 482
Edilicio Victoria-Planta Baja
Asuncion, Paraguay
Tel: 4·5069, 4·6272
Cable: RAMEL

PERU
Compania Electro M~dica SA
Ave. Enrique Canaual 312
San Isidro
Casilla 1030
Lima
Tel: 22·3900
Cable: ELM ED Lima

PUERTO RICO
San Juan Electronics, Inc.
P.O. Box 5167
Ponce de Leon 154
Pda. 3·PTA de Tierra
San Juan 00906
Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

URUGUAY
Pablo Ferrando S.A.
Comerclal e Industrial
Avenlda Italla 2877
Casilla de Correo 370
Montevideo
Tel: 40-3102
Cable: RADIUM Montevideo

VENEZUELA
Hewlett·Packard De Venezuela
C.A.
Apartado 50933
Caracas
Tel: 71.88.05, 71.88.69, 71.99.30
Cable: HEWPACK Caracas
Telex: 21146 HEWPACK

FOR AREAS NOT LISTED,

CONTACT:
Hewlett·Packard
Inter·Americas
3200 Hillview Ave.
Palo Alto, California 94304
Tel: (415) 493-1501
TWX: 910·373-1267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493
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EUROPE
AUSTRIA
Hewlett·P.ckard Ges.m.b.H
Handelsk. 52/3
P.O. Box 7
A·1205 Vienna
Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Tele.: 75923 hewp.k •

BELGIUM
Hewlett·P.ck.rd Benelu.
SA/N.V.
Avenue du Col·Vert, 1
B·1170 8russels
Tel: (02) 72 22 40
Cable: PAlOBEN Brussels
Tele.: 23 494 p.loben bru

DENMARK
Hewlett·P.ck.rd A/S
O.tavej 38
OK·3460 Blrktrod
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hp as

Hewlett·P.ckard A/S
Torvet 9
OK·8600 Silkeborg
Tel: (06) 82·71-66
Telex: 166 40 hp as
C.ble: HEWPACK AS

FINLAND
Hewlett·P.ck.rd Oy
Bulev.rdl 26
P.O. Bo. 12185
SF·00120 Helsinki 12
Tel: (90) 13730
C.ble: HEWPACKOY Helsinki
Telex: 12·15363 hel

FRANCE
Hewlett·P.ck.rd Fr.nce
Qu.rtler de Court.boeuf
Bolte Post.le NO.6
F·91401 Orsa,
Tel: (1) 907 78 25
C.ble: HEWPACK Orsa,
Telex: 60048

Hewlett·Packard France Hewlett·P.ck.rd GmbH Hewlett·P.ck.rd 1t.Ii.n. S.p.A. SPAIN UNITED KINGDOM
4 Qu.1 des Etroits Vertriebsburo Munchen Vlcolo Pastorl, 3 Hewlett·Packard [spanola. SA Hewlett·P.ck.rd ltd.
F·69321 l,on Ced.. 1 Unterh.chinaer Str.sse 28 1·35100 Pad... Jerez No 8 224 B.th Road
Tel: (78) 42 63 45 ISAR Center Tel (49) 66 40 62 E·M.drid 16 GB·Slough, SlI 4 OS, Bucks
C.ble· HEWPACK l,on 0·8012 Ottobrunn Tele.· 32046 vi. Mil.n Te" 45826 00 Tel: Siouah (0753) 33341
Telex: 31617 Tel: (0811) 601 30 61/7 Hewlett·P.ck.rd 1t.Ii.n. S.p.A.

Tele., 23515 hpe C.ble: HEWPIE Siouah
Tele.: 52 49 85 Tele.: 84413

Hewlett·P.ck.rd France C.ble· HEWPACKSA Mllchen VI' Colli, 24 Hewlett·P.ck.rd Esp.nota, S.A.
Hewlett·P.ck.rd ltd.29 rue de I. G.re 1·10129 Turin M,I.nes.do 21·23

F·31700 81'anac (West Berlin) Tel. (II) 53 82 64 E·B.rcelon. 17 "The Gr.ftons"

Tel: (61) 85 82 29 Hewlett·P.ck.rd GmbH Telex: 32046 vi. Mil.n Tel. (3) 203 62 00 St.mford New Ro.d

Telex: 51957 Vertroebsburo Berlin Tele.: 52603 hpbe e GB·Altrincham, Cheshire

Wilmersdorfer Str.sse 113 114 LUXEMBURG Tel: (061) 928·8626
GERMAN FEDERAL 0·1000 Berlin W. 12 Hewlett·P.ck.rd Benelu. SWEDEN Tele.: 668068
REPUBLIC Tel: (0311) 3137046 SA N V Hewlett·P.ck.rd Sveriae AB Hewlett·P.ck.rd ltd's reaistered
Hewlett·P.ck.rd GmbH Tele. 1834 OS hpbln d Avenue du Col·Vert, 1 Enlghetsviaen 1·3 .ddress for VAT. purposes
Vertriebszentr.le Fr.nkfurt B·1170 Brussels F.ck only,
Bernerstrasse 117 GREECE Tel (03 02) 72 22 40 5·161 20 Bromma 20 70, Flnsbury P.vement
Postf.ch 560 140 Kostas Karayannis C.ble PAlOBEN Brussels Tel (08198 12 50 london, EC2AISX
0·6000 Frankfurt 56 18, Ermou Street Tele.: 23 494 C.ble: MEASUREMENTS Reaistered No: 69057
Tel: (0611) 50 04·1 GR·Athens 126 Stockholm
C.ble: HEWPACKSA Fr.nkfurl Tel: 3230·303 NETHERLANDS Telex: 10721 SOCIALIST COUNTRIES
Telex: 41 3249 fro C.ble: RAKAR Athens Hewlett·P.ck.rd Benelu., N.V.

Hewlett·P.ck.rd Sveriae AB PLEASE CONTACT:
Hewlett·P.ckard GmbH Telex, 21 5962 rkar ar Weerdestein 117 Hewlett·Packard Ges.m.b.H.

P.O Bo. 7825 H.g.kersgat.n 9C
Vertriebsburo Boblingen IRELANO Nl Amsterdam, Z 11 5·431 41 Mtilndal Handelskai 52/3
Herrenbercerslrasse 110 Hewlett·Packard ltd. Tel· (020) 42 77 77 Tel (031) 27 68 00 01 PO Bo. 7
0·70~0 Btiblinaen, Wurttemberg 224 Bath Road C.ble: PAlOBEN Amsterdam Tele.· 21 312 hpmindl s A·1205 Vienna
Tel: (07031) 66 72 87 GB·Slouah, Sll 4 OS, Bucks Telex 13216 hep. nl

Ph (0222) 33 66 06 to 09
C.ble: HEPAK Bobilngen Tel, Slough (0753) 33341 SWITZERLAND Cable HEWPACK Vienna

Tele., 72 65 739 bbn C.ble: HEWPIE Siouah NORWAY Hewlett P.ck.rd (Schwell) AG Telex: 75923 hewp.k a

Hewlett·Packard GmbH Tele. 84413 Hewlett·Pack.rd Norge A 5 Zurcherstrasse 20 ALL OTHER EUROPEAN
Vertriebsburo Dusseldorf Hewlett·P.ck.rd ltd. Nesvelen 13 P.O. Bo. 64 COUNTRIES CONTACT:
Vogels.nger Weg 38 The Graftons Bo.149 CH·8952 Schlieren Zurich Hewlett·Packard S.A.
0·4000 Olisseldorf Stamford New Road

N·1344 Haslum Tel· (01) 98 1821 24 Rue du Bois·du·Lan 7
Tel: (0211) 63 80 31 35 Altrincham, Cheshire, Enlland Tel: (02) 53 83 60 C.ble: HPAG CH P.O. Bo. 85
Tele.: 85/86 533 hpdd d Tel: (061) 928·8626 Tele.: 16621 hpn.s n Telex: 53933 hpag ch CH·1217 Meyrin 2 Ceneva

Hewlett·Packard GmbH Telex, 668068 PORTUGAL
Hewlett·Pack.rd (Schwell) AG Switzerland
9, Chemin louis·Plctet Tel: (022) 41 5400

Vertriebsbliro Hamburg ITALY Telectra·Empres. Ticnlca de
CH·1214 Vernler-Cene.a C.ble· HEWPACKSA Geneva

Wendenstr. 23 Hewlett·Pack.rd ttailana 5 p A. EI~ctricos S.a.r.1. Tel: (022) 41 4950 Telex: 22486
0·2000 Hamburg 1 Vi. Amerigo VesPUCCI 2 Rua Rodroao d. Fonseca 103 Cable: HEWPACKSA Geneva
Tel: (0411) 24 05 51/52 1·20124 Milan PO. Bo. 2531 Telex: 27 333 hpsa ch
Cable: HEWPACKSA Hamburl Tel: (2) 6251 (10 lines) P·lisbon 1
Telex: 21 63 032 hphh d Cable: HEWPACKIT Milan Tel: (19) 68 6072

TURKEY
Telex: 32046 Cable: THECTRA lisbon

Telex: 1598 Telekom Engineerlna Bureau
Hewlett·Packard tt.I,.na S.p.A. S'alik Sok No. 15/1
Piazza Marconi Ay.sp...·Beyoglu
1·00144 Rome· Eur P.O. Bo. 437 Beyoglu
Tel: (6) 5912544/5, 5915947 TR·lstanbul
C.ble: HEWPACKIT Rome Tel. 49 40 40
Telex· 61514 Cable: THEMATION Istanbul

AFRICA, ASIA, AUSTRALIA
ANGOLA CYPRUS Blue St.r, ltd. Yokoa.w.·Hewlett·P.ck.rd ltd PAKISTAN TAIWAN
Telectr. Empresa Ticni. Kypronlcs 1·1·11711 Nitta Bldg. Mushko & Company, ltd. Hewlett P.ck.rd Taiw.n

de EQuipamentos EI~ctClCos 19 Cregoroos & Xenopoulos Ro.d SaroJini Oevj Road 2·4·2 Shinoh.r.·K,t. Oosm.n Ch.mbers 39 Chuna Shi.o West Ro.d
SAR PO. Bo. 1152 Secunderabad 500 003 Kohoku·ku Abdull.h H.roon Ro.d Sec. 1

Ru. de BarboSl RodrlCuu CY·Nicosia Tel: 7 63 91, 7 7393 Yokohama 222 Karachi 3 Overseas Insurance
42·1· Tel: 45628/29 C.ble· BlUHROST Tel: 045·432·1504 Tel: 511027, 512927 Corp. Blda. 7th Floor

Bo. 6487 C.ble: KYPRONKS PANOEHIS Telex 459 Telex: 382·3204 YHP YOK C.ble: COOPERATOR Kar.chi Taipei
Luanda

Blue St.r, ltd Mushko & Comp.n" Ltd.
Tel: 389160,1,2, 375121,

Cable: TELECTRA lu.nd. ETHIOPIA Yokoa.w•. Hewlett·P.ckard ltd. E.t. 240·249
Afric.n Salespower & Alenc, 23 24 Second lIne Beach Chuo Blda. 38B, S.tell,te Town Telex: TP824 HEWPACK

AUSTRALIA Prlv.te ltd., Co. Madril 600 001 Rm. 603 3, R.walpindi Cable: HEWPACK T.ipei
Hewlett·P.ck.rd Australi. P. O. Bo. 718 Tel 239 55 2·Chome Tel· 41924

Pty. ltd. 58/59 Cunnlneh.m St. Telex: 379 IZUMI·CHO, C.ble: FEMUS R.w.lplnd, THAILAND
22·26 Weir Street Addis Ababa Cable: BlUESTAR Mlto, 310 UNIMESA Co., Ltd.
Clen Iris, 3146 Tel: 12285 Blue St.r, ltd. Tel: 0292·25·7470 PHILIPPINES Chongkoinee Bulldina
Vlclori. Cable: ASACO Addlsab.ba IB K.iser Bunaalow KENYA

Electromex Inc. 56 Suriwonase Ro.d
Tel: 20·1371 (6 lines) Oindli Ro.d Keny. Kinetics

5th Floor, Architects Bangkok
Cable: HEWPARO Melbourne HONG KONG Jamshedpur 831 001 P.O. Box 18311

Center Blda. Tel: 37956, 31300, 31307,
Telex: 31 024 Schmidt & Co. (Hona Kone) ltd. Tel: 38 04 Nairobi, Kenya

Ay.l. Ave., M.k.ti, RIl.' 37540
P.O. Bo. 297 Cable: BlUESTAR Tel: 57726

C C P.O. Bo. 1028 C.ble: UNIMESA B.nekok
Hewlett·P.ck.rd Austr.'i. 1511, Prince's BUildina 15th floor Telex: 240 Cable: PROTON

Mak.ti, RIl.1
Pty. ltd. 10, Ch.ter Road Tel 86·18·87, 87·76·77 UGANDA

Corner Bridge & West Streets Hong Kong INDONESIA KOREA C.ble: HEMEX M.nil. Ug.nda Tele·Electrlc Co., Ltd.
Pymble, New South W.'es, 2073 Tel: 240168, 232735 B.h Bolon Tr.dlna Coy. N V. Amtraco Corporation P.O. Box 4449
Tel: 449 6566 C.ble: SCHMIOTCO Hong Kona O,.I.h Merdek. 29 Industri., Products Oiv. SINGAPORE Kampala
C.ble: HEWPARO Sydney Bandung Seoul P.O. Box 1103 Mech.nical .nd Combustion Tel: 57279
Telex: 21561 INDIA Tel: 4915, 51560 8th floor, O.eKyung Bldg. Enaineerina Comp.ny ltd. C.ble: COMCO K.mp.'.

Hewlett·P.ck.rd Austr.li.
Blue St.r ltd. Cable: IlMU 107 Sejong Ro 9, Jal.n KII.na

Pty. ltd. Kasturi Buildinas Telex: 08·809 Chonero·Ku, Seoul Red Hill Industrl.1 Est.te VIETNAM
J.mshedJi T.t. Rd. Tel: 73·8924·7 Sinlapor., 3 Peninsular Tr.ding Inc.97 Churchill Ro.d IRAN Tel: 642361·3, 632611

Prospect 50B2
Bomba, 400 020

Multicorp Intern.tion.1 ltd. C.ble: AMTRACO Seoul P.O. Box H·3

South Austr.li.
Tel: 29 50 21 Avenue Sor.y. 130 LEBANON

C.ble: MECOMB Sing.pore 216 Hlen·Vuona
Telex, 3751 SallonTel: 65·2366
C.ble: BlUHROST

P.O. Box 1212 Constantin E. M,clldis Hewlett·P.ck.rd F.r E.st
Cable: HEWPARO Adel.ide IR-Teheran P.O. Bo. 7213 Are. Office Tel: 20·805, 93398

Blue St.r ltd. Tel: 83 1035·39 Rl·Beirut P.O. Bo. 87 C.ble: PENTRA, SAIGON 242
Hewlett P.ckard Austr.li. B.nd Bo. House C.ble: MUlTlCORP Tehr.n Tel: 220846 Alexandr. Post Office

Ply. ltd. Pr.bh.devi Telex: 2893 MCI TN Cable: HECTRONUClEAR Beirut Sinaapore 3
ZAMBIA

2nd Floor, Suite 13 R. J. Tilbury (Z.mbl.) ltd.

Cas.b;anca BUlldlnas
Bombay 400 025 ISRAEL MALAYSIA Tel: 633022 P.O. Bo. 2792

196 Adel.lde Terr.ce
Tel: 45 73 01 Electronics & Engineerlna MECOMB M.I.ysl. Ltd. C.ble: HEWPACK SINGAPORE lusaka

Perth, W.A. 6000
Telex: 3751 Olv, of Motorol. Isr.el ltd. 2 loran a 13/6A Z.mbia, Centr.1 Afllc.

Tel: 25-6800
C.ble: BlUESTAR 17 Amln.dav Street Section 13

SOUTH AFRICA Tel: 73793
Hewlett P.ck.rd South Afric.

Cable: HEWPARO Perth Blue Slar ltd. Tel·A.,. Petalina J.y., Selanaor (Pty.), ltd.
C.ble: ARJAYTEE, lusaka

Hewlett·P.ck.rd Austr.lta 14/40 Civil lines Tel: 36941 (3 lines) C.ble: MECOMB Ku.l. lumpur P,O. Box 31716
Kampur 208 001 C.ble: BASTEl Tel·Aviv MOZAMBIQUE Braamfontein Transvaal

MEDITERRANEAN AND
Pty. ltd. Tele.: 33569 MIDDLE EAST COUNTRIES

10 Woolley Street Tel: 688 82 A. N. Gonc.lves, lOA. Milnerton NOT SHOWN PLEASE
P.O. Box 191 C.ble: BLUESTAR JAPAN 4.1 Apt. 14 Av. O. luIS 30 De Beer Street CONTACT,
Olchon A.C.T. 2602 Blue St.r, ltd. Yokogawa·Hewlett·Packard ltd. P.O. Box 107 Johannesbura Hewlett·P.ck.rd
Tel: 49·8194 7 H.re Street Ohashi Bulldina Lourenco Marques Tel: 725·2080, 725·2030 Co·ordin.hon Office for
C.ble: HEWPARO C.nberr. ACT P.O. Box 506 1·59·1 Yoyogi Telex: 6·203 NEGON MO Telex: 0226 JH Mediterr.ne.n .nd Middle

Hewlett·P.ck.rd Austr.li. C.lcutta 700 001 Shlbuya·ku, Tokyo C.ble: NEGON Cable: HEWPACK Joh.nnesburg E.st Oper.tions

Pty. Ltd. Tel: 23·0131 Tel: 03·370·2281/92 NEW ZEALAND Hewlett P.ck.rd South Afrlc. Via Marocco, 7

2nd Floor, 49 Greaory Terr.ce Telex, 655 Telex: 232·2024YHP Hewlett·P.ck.rd (N Z ) ltd. (Pty.), ltd. 1·00144 Rome·Eur, It.,y

Brisbane, Queensl.nd, 4000 C.ble: BLUESTAR C.ble YHPMARKET TOK 23·724 94·96 Dixson St. Breecastle House Tel: (6) 59 40 29

Tel: 29 1544 Blue St.r ltd. Yokoa.wa·Hewlett·P.ck.rd ltd. P.O Box 9443 Bree Street C.ble: HEWPACKIT Rome

NlSeo Ib.r'ai Bide. Courten.y PI.ce Cape Town Telex: 61514

CEYLON
Blue St.r House,

2·2·8 K,sua'
Wellington, H.Z. Tel: 3·6019, 3·6545

United Electrlcals ltd.
34 Ring Ro.d

Ib.r.gl·Shl Tel: 56·559 C.ble: HEWPACK C.pe Town OTHER AREAS NOT

P.O. Box 681
la,p.t Nag.r

Osaka Telex: 6·203 NEGON MU Telex 5·0006 LISTED, CONTACT,

60, P.rk 51.
New Oelhi 110024

Tel: (0726) 23·1641 C.ble· HEWPACK Wellington Hewlett·P.ckard

Colombo 2
Tel. 62 32 76

Telex: 5332·385 YHP OSAKA Hewlett P.ck.rd (N.Z.) ltd. Hewlett P.ck.rd South Afric. Export Tr.de Comp.ny

Tel: 26696
Telex: 463

Bo. 51092
(Ply.), ltd. 3200 Hilivlew Ave.

. C.ble: HOTPOINT Colombo
C.ble: BlUESTAR Yokoa.w.·Hewlett·P.ck.rd ltd. Pukuranla 641 Ridge Ro.d, Ourb.n P.lo Alto, C.llforni. 94304

Blue St.r, ltd. N.k.mo Building Tel: 56·9837
P.O. Bo. 99 Tel: r415) 326·7000

Blue St.r House No. 24 Kamisasazima·cho C.ble: HEWPACK, Auckl.nd
Overport, N.t.1 (Feb. 71 493·1501)

lI/11A M.g.r.th Ro.d N.k.mur.·ku, Naaoya City Tel: 88·6102 TWX: 910·373·1267

Banaalore 560 025 Tel: (052) 571·5171 NIGERIA Tele.: 567954 C.ble: HEWPACK P.lo Alto

Tel: 51473
Teo I (Mes.Com Olv;sion) C.ble: HEWPACK Tele.: 034·8300, 034·8493

Telex, 430
25 Moronll St, Suru·lere,

C.ble: BlUESTAR
P.O. Box 5705
laeos
C.ble: THETEll LAGOS

E 3·73


	0a-Cover-Sheet-Tony-Gerbic
	3470 Measurement System 001
	3470 Measurement System 002
	3470 Measurement System 003
	3470 Measurement System 004
	3470 Measurement System 006
	3470 Measurement System 007
	3470 Measurement System 008
	3470 Measurement System 009
	3470 Measurement System 010
	3470 Measurement System 011
	3470 Measurement System 012
	3470 Measurement System 013
	3470 Measurement System 014
	3470 Measurement System 015
	3470 Measurement System 016
	3470 Measurement System 017
	3470 Measurement System 018
	3470 Measurement System 019
	3470 Measurement System 020
	3470 Measurement System 021
	3470 Measurement System 022
	3470 Measurement System 024
	3470 Measurement System 025
	3470 Measurement System 027
	3470 Measurement System 028
	3470 Measurement System 029
	3470 Measurement System 030
	3470 Measurement System 031
	3470 Measurement System 032
	3470 Measurement System 033
	3470 Measurement System 034
	3470 Measurement System 035
	3470 Measurement System 036
	3470 Measurement System 037
	3470 Measurement System 038
	3470 Measurement System 039
	3470 Measurement System 040
	3470 Measurement System 041
	3470 Measurement System 042
	3470 Measurement System 043
	3470 Measurement System 044
	3470 Measurement System 045
	3470 Measurement System 046
	3470 Measurement System 050
	3470 Measurement System 051
	3470 Measurement System 052
	3470 Measurement System 053
	3470 Measurement System 054
	3470 Measurement System 055
	3470 Measurement System 056
	3470 Measurement System 058
	3470 Measurement System 059
	3470 Measurement System 060
	3470 Measurement System 062
	3470 Measurement System 063
	3470 Measurement System 064
	3470 Measurement System 065
	3470 Measurement System 066
	3470 Measurement System 067
	3470 Measurement System 068
	3470 Measurement System 069
	3470 Measurement System 070
	3470 Measurement System 072
	3470 Measurement System 073
	3470 Measurement System 074
	3470 Measurement System 075
	3470 Measurement System 076
	3470 Measurement System 077
	3470 Measurement System 078
	3470 Measurement System 079
	3470 Measurement System 080
	3470 Measurement System 082
	3470 Measurement System 083
	3470 Measurement System 084
	3470 Measurement System 085
	3470 Measurement System 089a
	3470 Measurement System 089b
	3470 Measurement System 090a
	3470 Measurement System 090b
	3470 Measurement System 092
	3470 Measurement System 093
	3470 Measurement System 094
	3470 Measurement System 095
	3470 Measurement System 096
	3470 Measurement System 097
	3470 Measurement System 098
	3470 Measurement System 099
	3470 Measurement System 100
	3470 Measurement System 101
	3470 Measurement System 102
	3470 Measurement System 103
	3470 Measurement System 104
	3470 Measurement System 105
	3470 Measurement System 106
	3470 Measurement System 107
	3470 Measurement System 108
	3470 Measurement System 110
	3470 Measurement System 111
	3470 Measurement System 112
	3470 Measurement System 114
	3470 Measurement System 115
	3470 Measurement System 116
	3470 Measurement System 117
	3470 Measurement System 119
	3470 Measurement System 120
	3470 Measurement System 121
	3470 Measurement System 123
	3470 Measurement System 124
	3470 Measurement System 125
	3470 Measurement System 126
	3470 Measurement System 127
	3470 Measurement System 128
	3470 Measurement System 129
	3470 Measurement System 131
	3470 Measurement System 133
	3470 Measurement System 134
	3470 Measurement System 135
	3470 Measurement System 136
	3470 Measurement System 137
	3470 Measurement System 138
	3470 Measurement System 139
	3470 Measurement System 140
	3470 Measurement System 141
	3470 Measurement System 142
	3470 Measurement System 143
	3470 Measurement System 145
	3470 Measurement System 146
	3470 Measurement System 147
	3470 Measurement System 148
	3470 Measurement System 149
	3470 Measurement System 150
	3470 Measurement System 151
	3470 Measurement System 152
	3470 Measurement System 153
	3470 Measurement System 154
	3470 Measurement System 155
	3470 Measurement System 156
	3470 Measurement System 157
	3470 Measurement System 158
	3470 Measurement System 159
	3470 Measurement System 160
	3470 Measurement System 161
	3470 Measurement System 162
	3470 Measurement System 163
	3470 Measurement System 164
	3470 Measurement System 165
	3470 Measurement System 166
	3470 Measurement System 167
	3470 Measurement System 168
	3470 Measurement System 169
	3470 Measurement System 170
	3470 Measurement System 171
	3470 Measurement System 172
	3470 Measurement System 174
	3470 Measurement System 175
	3470 Measurement System 176
	3470 Measurement System 177
	3470 Measurement System 178
	3470 Measurement System 179
	3470 Measurement System 180
	3470 Measurement System 181
	3470 Measurement System 182
	3470 Measurement System 183
	3470 Measurement System 184
	3470 Measurement System 185
	3470 Measurement System 186
	3470 Measurement System 187
	3470 Measurement System 188
	3470 Measurement System 189
	3470 Measurement System 190
	3470 Measurement System 192
	3470 Measurement System 193
	3470 Measurement System 194
	3470 Measurement System 195
	3470 Measurement System 196
	3470 Measurement System 197
	3470 Measurement System 198
	3470 Measurement System 199
	3470 Measurement System 200
	3470 Measurement System 201
	3470 Measurement System 202
	3470 Measurement System 203
	3470 Measurement System 204
	3470 Measurement System 205
	3470 Measurement System 206
	3470 Measurement System 207
	3470 Measurement System 208
	3470 Measurement System 209
	3470 Measurement System 210
	3470 Measurement System 211
	3470 Measurement System 212
	3470 Measurement System 213
	3470 Measurement System 214
	3470 Measurement System 215
	3470 Measurement System 216
	3470 Measurement System 218
	3470 Measurement System 219
	3470 Measurement System 220
	3470 Measurement System 221
	3470 Measurement System 222
	3470 Measurement System 223
	3470 Measurement System 224
	3470 Measurement System 225
	3470 Measurement System 226
	3470 Measurement System 228
	3470 Measurement System 229
	3470 Measurement System 230
	3470 Measurement System 232
	3470 Measurement System 233
	3470 Measurement System 234
	3470 Measurement System 235
	3470 Measurement System 236
	3470 Measurement System 237
	3470 Measurement System 238
	3470 Measurement System 239
	3470 Measurement System 240
	3470 Measurement System 241
	3470 Measurement System 243
	3470 Measurement System 244



