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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calidbration measure-
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureaw’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.




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
34740A

DISPLAY MODULE
34750A

BATTERY MODULE

BCD MODULE

34720A

34721B

DC VOLTMETER MODULE
34701A

MULTIMETER MODULE
34702A

DCV/DCA/S2METER
34703A

Possible Instrument Configurations
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_In what way do you feel we can most improve this manual?

Model 3470

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 guestionnaire. When completed, tear on
perforated line, fold, staple and mail.

Would you like to see -more applications information in the manual?
COMMENT

Is a detailed theory of operation necessary?
COMMENT

Are the performance checks and adjustment procedures clear as to the procedure and to the specification they are
to verify?
COMMENT

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

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

Would a more complete list of hardware be beneficial?
COMMENT

Are exploded views useful?
COMMENT

Is the troubleshooting section of this manual adequate?
COMMENT

Do you like and use the troubleshooting trees?
COMMENT

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

COMMENT

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

COMMENT

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

COMMENT

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

COMMENT

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

COMMENT

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

COMMENT

Does the operating and service manual remain with the instrument?
If not, where does it go?

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

. Do you use change sheets?
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Section I

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

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
34702 A 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
readout 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 11456 A 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.

1-8. SPECIFICATIONS.

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.

11456 A - Read-Out Test Card for testing and trouble-
shooting the 34740A Display module.

18019A - 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.

10576 A - 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.
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Section II

SECTION 11
INSTALLATION

2-1. INTRODUCTION.

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

2-3. INITIAL INSPECTION.

2-4. 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 100V, 120V, 220V and 240V mms +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.

2-7. 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.

2-12. Rack Use.

2-13. The 11457A Rack Mount Kit allows the 34740A and
the 34721 A 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 Hewlett-
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 RECEPTALLES.

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 replacement cord will be provided.

8120-1689 8120-1369 8120-135] 8120-1348

STO -B-2878

Figure 2-1. Power Receptacles.

2-1
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Section III

SECTION 11

OPERATING

3-1. INTRODUCTION.

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

DO NOT PLUG IN THE POWER CORD WITHOUT FIRST

INSTRUCTIONS

SELECTING THE PROPER LINE VOLTAGE AT THE
LINE SELECTOR SWITCHES.

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.

POSITION THESE TWO SWITCHES TO SELECT
ONE OF FOUR LINE VOLTAGES BEFORE CON-
NECTING POWER CORD.

220 v

LINE SELECTOR
100/120/220/240V +5% -10%
g 48-440 ™~ B8.7VA MAX.

N

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

SECTION IV

THEORY OF

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 0T1, 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. 2T3 allows the Reference Voltage to settle before it
discharges the Integrator. 3T4 plus 4TS 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, B and 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 0T3 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 2TS5.

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-

OPERATION

ating a Zero Detect pulse at an interval after timing point
t3. 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 1T2. 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 output is held
high by C (L) signal while it is not being used during 0T2
and 5TO.

4-17. Slope Amp. The Slope Amplifier has a gain of 20 (at
low levels), and increases the discharge stope (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 Q11 close to apply a zero voltage to

4-1
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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 Ul4 pins 3 and 6 are used on a
negative input polarity, and gates U14 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 usec
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 Ull pin 8 and U7 pin 6
when Reset Enable signal goes high at t3. The Reset pulse
returns the Data Counter to zero so that the Data count of
the 3 MHz pulses may begin. The 30 usec duration of the
Reset pulse delays the beginning of the Data count past t3
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 U10 pin 1. 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 Ul7 pins 1 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.

42
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4-26. SCANNING SYSTEM.
4-21. 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 Disj .ay decades are also scanned a half-character
at a time at  'Hz to illuminate them at the appropriate
time.

4-30. Scanner.

4-31. The heart of 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
fourline 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 10,000’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 U8-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
scanned if the overrange digit is not 2.

4-40. Overrange.

4-41. Flip-flop U8-B is set true when the BCD-1 or 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 U5 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 U5 pin 8 negates the BCD2 data bit on
Overload so that only “1” is displayed in the 10,000’s digit
at Overload.

43
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Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

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 11456 A 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 DP1, DP2, DP3 and D‘P4 pins alternately to
GND 3 pin to test the decimal point display.

5-5. ADJUSTMENTS.

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 11456 A Readout Test
Card as follows.

a. Apply 1 mV dc from the 740B Voltage Standard to
the INPUT and GND 1 pins of the 11456A. Turn the Z
adjustment on the rear panel to give the same readout on
both polarities of the 1 mV. The readout does not have to
be exactly 1 mV (10 counts) now.

b. Now turn the rear panel H adjustment to give a 10
count readout on both polarities of the 1 mV input. It may
be necessary to reaccomplish step a. because the Z and H
adjustments interact somewhat.

c. Change the 740B to 1 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
§-1. INTRODUCTION. 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.

6-6. NON-LISTED PARTS.

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

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:

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

number appears. a. Instrument model number.
b. Description of the part. (See list of abbreviations b. Instrument serial number.
below.)

¢. Description of the part.

c. Typical manufacturer of the part in a five-digit code. d. Function and location of the part.
(See Appendix A for list of manufacturers.)
6-8. PROPRIETARY PARTS.

d. Manufacturers part number. 6-9. Items marked by a dagger (f) in the reference
designator column are available only for repair and service
6-3. Miscellaneous parts are listed at the end of Table 6-1. of Hewlett-Packard instruments.

ABBREVIATIONS
Lo.ooosilver HzoLoooo oL hertz (cyclels) per second) NPO ................ negative positivezero Sl ....... ... stide
. . .aluminum (zero temperature coefficient) R . single-pole double-throw
.ampere(s) 1D ...... e inside diameter NS ........... nanosecond(s) = 109 seconds  SPST .............. single-pole single-throw
....gold impg ... ..impregnated nsr.............. notseparately replaceable
ined .. . B .. .incandescent Ta ... .. e -tantalum
capacitor NS ... Linsulationfed) S0 ...l ohm(s) TC... . temperature coefficient
. ceramic e .order by description  TiOp .................... titanium dioxide
..... coefficient  k§2................kilohm(s) = 10*3 ohms s i iiiiiie........outside diameter tog .. ......toggle
................. common kHz ................kilohertz = 103 hertz tol ... tolerance
LLCompasition D peak trim .. ... ... trimmer
..................... connection e eeieeiieiieeui..o.... . inductor .. .picoampere{s) TSTR ........................ transistor
linear taper .. printed circuit
dep ... .......deposited . . logarithmic taper .. picofaradls) 1012 farads  V............ ... ... ... volt{s)
DPDT ........... double-pole double-throw IV L peak inverse voltage vacw . alternating current working voltage
DPST ... ... ...... double-pole single-throw  mMA . ......mitliampere(s) = 10-3 amperes e partof wvar............... . . .i.eaaaa. s variable
MHz ... ...l megahertz = 10*6 hertz .. position(s) vdew . ........direct current working voltage
elect o . electrolytic  M&2 . .. .megohmls) - 10*6 ohms ... polystyrene
BACAD . ... encapsulated met fim .. .. .. ..metal film . potentiometer .. warttis)
mfr . . manufacturer .. .peak-to-peak .. with
Foo... e farad(s) mMs...... ... ... ... ... ..., millisecond parts per million voltage
FET .......... .. field effect transistor Mg .. ... mounting  prec ... .. precision (temperature coeffient, without
X fixed _ millivolt(s) = 10°3 volts long term stability and/or tolerance) wirewound
............ micrafarad(s)
GaAS ... gallium arsenide  Hs ............... ... .. microsecond(s) R ........ ... ... resistor
... gigahertz = 10*9 hertz . microvoltis) =106 volts  Rh ... rhodium
....guardled) MY ...l . lear@ . root-mean-square | s optimum value selected at factory,
_____ ... .germanium i e ... .rotary average value shown {part may be omitted)
....groundled) NA .. ....... . nanoampere(s) = 10°9 amperes . . no standard type number assigned
NC ... narmally closed .selenium selected or special type
. .henry(ies} e .neon .. .. section(s)
.. mercury NO .. B normally open  Si ... ... ... e silicon ® Dupont de Nemours
DECIMAL MULTIPLIERS
’— Prefix Symbols Multiplier Prefix Symbols Muitiplier
tera T 1012 centi ¢ 102
giga G 100 milli m 103
mega M or Meg 106 micro u 106
kilo Kork 108 nano n 109
hecto h 102 pico p 1012
deka da 10 femto f 1015
: 1 -18
deci d 10 atto a 10 STD-B-2734
DESIGNATORS
................ assembly PP Sfiter QL. oo Lo oo otransistor TS L. ... ... ........terminal strip
..motor HR oo ....heater QCR . transistor-diode U .. microcircuit
. . battery . integrated circuit = R......, . L...resistor VL vacuum tube, necn bulb photocell, etc.
. capacitor jack RT .......... . ......thermistor W ... ... .. ......cable
... diode . relay S ..... . . B switch X .. ... .. .socket
delay line L ... .. inductor T ... . transformer  XDS .. .lampholder
.............. lamp M C.......Mmeter . e .. terminal board  XF .. . fuseholder
E . .. misc electronic part  MP . mechanica! part - P thermocouple Y .. P .... crystal
F o L fuse P A plug F testpoint  Z ... network
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Section VI Model 34740A
Table 6-1. Replaceable Parts
o Mif

Reference |lip part Number| Oty Description r Mfr Part Number
Designation Code

nl 34740-56511 1 30ARD ASSY:IMAIN 14493 347640-66511
LICO 0l60~-2204 2 C:FXD “ICA 100PF S% 72136 RDMLSFLOLJI3L
ALCT 01&6N=-2204 FXD MICA LDJPF 5% 72136 RDMLISF101J32
alca 0140-2362 1 X0 MICA 51)PF 5% 28480 0160-0362
alCq" 0160-2205 2 IFXD) MICA 120 PF 5% 28480 0160-2205
ALZ10 0180-1701 2 C:FXD ELECT 5.8 UF 20% 6VDCW 28480 0180-1701
aAlC11 0150-0093 6 X0 CCR J.01 UF +80-20% 102vDCHW 72982 801-K&00011
AlCL? 0150-2093 XD CER 2221 JF +80-20% 100VDCAH 72982 801-K800011
AlC13 0L50-0093 X) CER Q.01 UF +80-20% 100VDCLwW 72982 801-K800011
AlCla v150-20°3 C:FXD CER Ja.21 UF +#80-20% 100vVOCHK 72982 801-K800011
AlTLS QL 60-0207 2 :FXD MYLAR 0.J01UF 5% 200VDCW 28480 0160-0207
AlLC LG Olou-3207 XD MYLAR J.)1JF 5% 200VDCN 28480 0160-0207
AlC17 0150-J20"84 1 XD CER V.l UF +80-20% 100VDIA 72982 8131-100-651-1042
A1C29 0189-2.501 2 XD AL ELECT /48D UF +50-10% 25VDCA 73445 ET681X025A02
AlC21 0182-2501 XD AL ELECT 580 UF +50-10% 25VDCH 73445 ET681X025402
~LC2Y 018)1-26800 2 FXO AL ELECT 1600 JF +50-10% 16VDCHA 73445 ET152X016A03
ALZZS 0180=-2700 X) AL ELECT 1600 UF +50-10% 16VOCH 73445 ET152X016403
AlCZ4 U1HI=-0228 2 XD FLECY 22 UF 10% 15VDCW 56289 1500226%X901582-DYS
LLLZS 2180-9224 ZsFXD ELECTY 22 UF 10% 15VDCwW 56289 1502226X901532-)YS
A1C26 0150-0182 1 C:FXD 47PF 5% 300V 00853 0BD

AI1CR2 18901-0040 16 DIODE: SILICON 30MA J0WV 07263 FDG1088
ALERK3 1301-Nuan 30Ma 30wV 07263 FDG1088

AlC K& 1301-2040 30MA 304V 07263 FRG1OBR
alCRH 1791-0040 30MA 30wV 07263 FDGLO88

AlC Ko 1901-3940 ILICON 30MA 304V 07263 F3G1088
ALLRT 1501-2040) [LICON 30MA 30nV 07263 FNOGC1Y88

ALEF L901-006D ILICON 32MA 304V 07263 Fl3t088
Al 1301-03040 ILICUN 30YA 304V 07263 FDG10RB
ALIwLD 1401-12J340 ILICON 32MA 304V 07263 FJG1088
AlZAll 1902-0043 2 REAKDOAN &.BLV 5% 04713 $210939-134
ALCRL2 1u1=-0040 ILICON 30MA 304V 07263 FD51088
AICWL3 1301-0040 SILICCN 30MA 30wWV 07263 FOGl1088
AlSKL4 1501-3940 ILICON 30MA 304V 07263 FoGlLogs
ALLHLS 1202-7064 REAKDIOWN £.81V 5% 04713 S7210939-134
A17118,CR17 1301-2024 7 ILICON J.75A 4J0PIV 064713 521358-9
ALTALY 1901-n028 OINJE:SILICON 0.75A 40Q0PIV 04715 S21358-9
AICRLD 1201-3928 SILICON J.75A 400P1V 04713 S’1358-9
alre2) 1301-00248 ILICON 0.75A 400PIV 06712 S:1358e-9
L1021 1201-2028 SILICION J.75A 4J0PIV 04713 Sk1358-9
AlTR22 1901-0028 ILICIN O.T5A 402P1V 04713 S 358-9
al.k24 1:01-2040 SILICON 30MA 304V 07263 FDGL08R
AICR24 1901-0040 DIODE: SILICON 30 MA 30WV 07263 FDG1088
A1CR25 1902-3191 2 DIODE: BREAKDOWN 130V 2 % 400 MW 28480 1901-3130
AICR26,CR27 1901-0040 DIDDE: SILICON 30MA 30WV 07263 FDG1088
AlCH29 1302-3191 JI)T PREAKDNWNI13.0V 2 %2 400 MA 28480 1902~3199
ALLA2 1202-7040 2 2139 IREAKDIAN 6.19V 53 04713 S710939-122
Al 3D 1702-2073 2 10D BREAKDCAN:I2.32V 5% 04713 SZ 10939-77
AlLINslL 1702-0680 2 2120 .C.REFERENCE JEDEC TYPE IN827 04713

AlCk 3¢ 190 -0069 DTAD=TBEPFAYDOAN 6.19V 5% 04713 $210939-122
ALCH33 1302-3073 DIJDJE BRREAKDJAN:IG .32V 5% 24713 S7 10939-77
AMle3a 1402-0680 2103c:T.C.REFERENCE JEDEC TYPE IN827 04713 Obd

AN 1251-2564 CONN: R & P, 50 CONTACT PLUG 74868 57-10500-27
A1Q12 1853-0020 7 TSTR:SI PNP {(SELECTED FROM 2N3702) 28480 1853—-0020
Alul3 1253-0020 TSTR:SI PNP(SELECTEO FRUM 2N3702) 28420 1853-0020
AlD] 4 1953-0020 TSTR:ST PNP{SELECTYED FROM 2ZN3T702} 28480 1853-0020
AldlS 1153-0020 [STR:S{ PNP{SELECTED FRNOM 2N3702) 28480 1853-0020
Aluls 1F53-0020 TSTP:SI PNP(SELECTED FRUM 2N3702) 28480 1853-0020
A1Q17,018, 019 1854-0071 5 TSTR: SI NPN (SELECTED FROM 2N3704) 28480 1854.0071
A1Q30 1853-0020 TSTR: SI PNP (SELECTED FROM 2N3702) 28480 1853-0020
Alw3l 1854-0022 1 TSTR:SI HNPN 07263 S17843

AlJ32 1R54-0071 TSTR:SI NPMN{SELECTED FROM 2N3734) 28480 1854-0071
AlLD33 1453-0051 1 TS5T:SI PNP 80131 2N4037
ALS3S 1855-0062 2 TSTR:SI FET 30V 01295 2N1595

ALD35 1553-0020 TSTA:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
AlLS36 1R55-0062 TSTR:SI FET 30V 01295 2N1595

ALD3T 1R 54=-3071 TSTR:ISI NPN(SELECTED FROM 2N3704) 28480 1854-0071
ALRL2 2100-2522 1 UIVAR CFRMET 10K OOHM 10% UIN 1724 28480 2100-~2522
ALR13 1810-0134 RESISTOR PACK: 5 FXD 56 K OHM 5% 56289 200C 0BD
Al3l4 0584-5631 2 LIFXD COMP S5K OHM 10% 1/4W 01121 CB S631
ALRLS 1810-0135 RESISTOR PACK: 5 FXD 10K OHM 5% 56289 200C 0BD
Alilo 1810-0135 RESISTOR PACK: 5 FXD 10K OHM 5% 56289 200C 0BD
ALRLT N584=-1031 R:FXD COMP 13K 0OHM 103 1/4W 01121 cs 1031
ALR13 V4584-1031 LFXD COMP 12X OHM 10Z 1/4w oLr1L2: €8 1031
alr1g 0684=-1031 RiFXD) COXMP 123X OHM 10Z 1/4W 01121 cs 1031
ALH20 0584-1031 COMP 13K OHM 10Z 1/4W 01121 23 1031

AlR 21 0684-1031 COMP 10< OHM 10T 1/4W 01121 CB 1031
AlRZ22 0757-0280 3 MET FLM 1.00K O4™ 1% 1/84 286480 0757-0280
ALR23 2100-2413 1 FLM 200 OHM 10% LIN 1/2# 28480 2100-2413
AlR24 Q7157-0642 2 TIFXD MET FLM 10.0K 0OHM 1% 1/84 28480 B757-0442
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Model 34740A

Table 6-1. Replaceable Parts(Cont’d)

Section VI

e Mfr
Refgrenc_e HP Part Number| Oty Description Mfr Part Number
Designation Code
AATR25 0683-6815 1 R:FXD COMP 680 OHM 5% 1/4W 01121 CB 6815
A1R26 0698-4539 1 R:FXD MET FLM 402 K OHM 1% 1/8W 28480 0698-4539
A1R27 0684-1011 1 R:FXD COMP 100 OHM 10% 1/4W 01121 CB 1011
A1R28 0684-5621 1 R:FXD COMP 5.6K OHM 10% 1/4W 01121 CB 5621
A1R29 6842231 1 R:FXD COMP 22 K OHM 10% 1/4W 01121 CB 2231
A1R30 0698-4479 1 R:FXD FLM 14 K OHM 1% 1/8W (OPT. 060} 28480 0698—4479
A1R30 0698-0064 R:FXD MET FLM 9.31 K OHM 1% 1/8W  (OPT 050 28480 0698—0064
A12331 0684-1031 R:FXD CUMP 10< OHM 10Z 1/4W 01121 <8 1031
AIR32 1810-0143 RESISTOR PACK § FXD 3.3K OHM 10% 56289 200 C 0BD
A1R33 05958-4479 R3FXD FLM 14X JHM 1% 1/8W 28480 0698-4479
Al334 0684-1031 R:FXD COMP 10K QOHM 10% 174w o112t CB 1031
A1R35 0584-3321 1 R:FXD COMP 332D OHM 10T 1/4W o112l 3 3321
AlR 36 1810-0139 RESISTOR PACK 4 FXD 22K OHM 5% 56289 200 ¢C 08D
ALR37 1810-0139 RESISTOR PACK 4 FXD 22K OHM 5% 56289 200 C 0BD
ALK 3y 1810-0140 RESISTIR PACK 3 FXD 22K OHM 5% 56289 200 ¢C 0BD
ALR39 0584-3311 4 T:FXD COMP 33) OHM 10% 1/6W ol121 C8 3311
Al4) U684-3311 R:FXD COMP 333 OHM 10T L/4W 01121 c8 3311
AlRG1L 0864-3311 RIFXD COMP 33D OHM 10% 1/4W 01121 t8 3311
AL452 0%94-3311 L:FXD COMP 33) OHM 10Z L/4wW 01121 c8 3311
AlR43 1810-0139 RESISTIR PACK 4 FXD 22K OHM 5% 56289 200C 08D
AlR4&7 0586-1021 1 R:FXD COMP 103) OHM 10Z% 1/4w o1L2t CB 1021
ALR43 0684-6T721 2 R:FXD COMP 47230 0OHM 10% 1/4W oli2t CcB 4721
AlR49 059d-64643 2 R:FXD FLM 4.53K OHM 1% 1/8W 28480 0698~44643
Al353) JE98-639] 2 R:FXD FLM 69.8 0HM 1% 1/8W 28480 0698-4391
ALRSL 05R4=-4721 R:FXD CUMP 472) OHM 120Z 1/4W o112l L3 a721
AlRH2 CH9B~6443 R:FXD FLM 4.53€ OHM 1% 1/8W 28480 0698-4443
aLpS3 0698-4391 RIFXD FLM 59.3 JHM 1% 1/8W 28480 0698-4391
A AlR54 0757-0280 R:FXD MET FLM 1.00K OHM 1% 1/8A 28480 0757-0280
ALK35 N%94-3178 2 R:FXD MET FLM 487 OHM 1% 1/8W 28480 0698-3178
A AIRSS 0757-0280 RIFX) MFET FLM 1.00K OHM 1% 1/8W 28480 0757-0280
ALRST 0693-3178 RIFXD MET FLM 487 OHM 1€ 1/8W 28480 0698-3178
Alx S8 2100-3154 2 R:VAR CERMET 1000 OHM 10% TYPE P 3/44 28480 21002-3154
ALRS5Y 2100-3154 R:VAR CERMET 10200 OHM 10% TYPE P 3/44 28489 2100-3154
ALR6) 1810-0130 1 CIRIUIT~PASSIVE:=8 RES. 14 PIN 28480 1810-0130
ALRBT 0684-3321 1 R: FXO COMP 3300 OHM 10% 1/4W 01121 c8 3321
AlSL 3101-1723 1 SAITZH43PUSHBUTTON 4PDT SINGLE STA. 71590 A-3101-1723-1
Al)s 1820-2586 1 IZ:TTL LP HEX INVERTER 12040 OMT4L04N
AlJ> 1820-0511 1 C:TTL QUAD 2-INPT AND GATE 01295 SN7408N
AlJoS 1820-0661 2 IC:=TTL QUAD 2-INPT OR GATE 01295 SN7432N
ALST 1820-0583 5 IZ:TTL LP QUAD 2-INPT NAND GATE 12040 DYT4LOON
AlJ# 1420-0596 3 [C:TTL LP DUAL EDGE TRIG, D F/F 12040 DM74L 74N
W E 1220-0798 1 IC:TTL SIX DECADE 28480 1822-0798
AlULO 1820-0533 IC:TYL LP QUAD 2-INPT NAND GATE 12040 IM74L 00N
AlJLL 1R20-0585 2 IC:TYL LP QUAD 2-INPT NANO GATE 12040 DY74LO3N
Alul2 1820-0668 1 [C:TYL HEX ORIVER W/OPEN COLL(32V) 01295 SNT4Q7TN
A1U13 1820-0567 1 IC: TTL DUAL VOLTAGE-CONTROLLED FLIP-FLOP 04713 MC4024P
ATU14 1820-0583 IC: TTL LP QUAD 2-INPUT NAND GATE 12040 DM74LOON
aluls 1320-0585 IC:=TTL LP QUAD 2-INPT NAND GATE 12040 DMT74LO3N
AlJ16 1320-05946 IC:TTL LP DUAL EDGE TRIG, D F/F 12040 QMTLLTAN
AlUul? 1920-0583 [2:TTL LP QUAD 2-TNPT NAND GATE 12040 OM74L00ON
AlLJLH 1820-05R3 IC:TYTL LP QUAD 2~INPT NAND GATE 12040 DUT4LOON
LlUlY 1820-0586 1 Z:TTL LP QUAD 2-INPT NOR GATE 12040 DMT74L02N
ALJ20 1420-0596 IZ:TTL LP DUAL EDGE TRIG, D F/F 12040 OMT74L 74N
AlLliZ23 1820-0203 3 I2:3PERATIONAL AMPLIFIER 07263 SLB8240
AlJ24 1620-0321 1 INYESRATED CIRZUIT:HI-SPEED COMPARATIR 01295 SN72 T10L
AlU25 1520-0430 1 I2:LINEAR, VOLTAGE REGULATUR SV 28480 1220-0430
ALY1 C410-0467 1 CRYSTAL: QUARTZ OPTION 060 28480 0410-0467
0410-0468 CRYSTAL: QUARTZ OPTION 050 28480 0410-0468
A2 34740-66512 1 DISPLAY ASSY 14693 34740-66512
L2C18 0180-1701 C:FXD ELECT 5.3 UF 20% 6VDCW 28480 0180-1701
A2CL? 01A0-0156 1 C:FXD MY 0.0039 UF 10% 200VDCHW 56289 192P39292-PTS
A2020 1354-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A2221 1954-0215 9 TSTR:SI NPN 80131 2N3904
A2022 1354-0215 TSTR:SI NPN 80131 2N3904
AZ2223 1854-0215 TSTR:zSI NPN 80131 2N3904
A2024 1454-0215 TSTR:SI NPN 80131 2N3904
A2025 1854-0215 TSTR:SI NPN 80131 2N3904
A2026 1854-0215 TSTR:SI NPN 80131 2N3904
a2227 1854-0215 TSTRzSI NPN 80131 243904
A2328 1854-0215 TSTR:SI NPN 80131 2N3904
A2229 1954-0215 TSTRISI NPN 80131 243904
A2044 06844721 1 R: FXD 4700 0HM 10% 1/4W 0112) CB 4721
A2R45 0684-8221 2 R:FXD COMP 82 OHM 10% L/4W o1121 CB 8201
A2R 46 0684-8201 R:FXD COMP 82 0OHM 10% L1/4wW 01121 CB 8201
ta2ul 1320-0635 1 1C:DIGITAL 28480 1820-0635
tA202 1820-0571 1 12:TTL DIGITAL 28480 1820-0571
A243 1828-0661 IC:TTL QUAD 2-INPT OR GATE 01295 SNT432N

AUSE FOR ALL REPLACEMENT
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Section VI Model 34740A
Table 6-1. Replaceable Parts(Cont'd)

Reference |lip part Number| Qty Description Mfr Mfr Part Number
Designation Code

A20U25 1990-0405 1 DISPLAY PLUS MINUS

ta2y27 1990-0408 1 J1SPLAY MODIFIED

A3 34740-66503 1 AMPLIFIER ASSY 14493 34740-66503

A3C1 0180-0291 1 CtFXD ELECT 1.0 UF 10% 35V0CW 56289 15001 05X9035A2~-DYS
A3C2 0160-3183 1 C:FXD MY 0.47 UF 20% 5S0VDCW 84411 HEW 101

A3C3 0160-2641 1 C:FXD POLY 0.1 UF 10T 50VDCW 56289 1049R5-PDP 275 SPEC
A3Ca 0150-0093 XD CER 2.J1 UF +80-20% 100vDCW 72982 801-K800011

A3C5 0150-0093 C:FXD CER 0.0l UF +80-20% 103VDCW 12982 801-X800011

A3CK1 1902-2041 1 D13DE:BREAKDONN 5.11V 5% 04713 $710939-98

A301 1855-0412 6 TSTRIFET SI N-CHANNEL 17856 FN 2960

A302 1855-0412 TSTRZFET ST N-CHANNEL 17856 FN 2960

A373 1855-0412 TSTR:FEFT SI N-CHANNEL 178586 FN 2960

A306 1855-0412 TSTRIFET SI N-CHANNEL 17856 FN 2960

4325 1855-0308 2 TSTR:ST DUAL N-CHANNEL 28480 1855-0308

A306 1856-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071

A3Q7 1855-0093 1 TSTR:FET N-CHANNEL 28480 1855-0093

A308 1855-0308 TSTR:SI DUAL N-CHANNEL 28480 1855-0308

A30 LD 1855-0412 TSTR:FET SI MN-CHANNEL 17856 FN 2960

A301L1 1855-0412 TSTR:FET ST N-TZHANNEL 17856 FN 2960

43R1 0698-4485 2 RIFXD FLM 23.2X DOHM 1Z 1/8W 28480 0698-4485

A3R2 0686-4711 1 COMP 473 OHM 10% 1/4W 01121 8 4711

A3R3 0698-4485 FLM 23.2< OHM 1% 1/8W 28480 0698-4485

A3Re 0757-0442 MET FLM 13.0K OHM 1% 1/84 284 80 0757-0442

A335 0684~2731 1 COMP 27X OHM 10% 1/4W 01121 cB 2731

A3RG 0698-4501 1 RIFXD FLM 59K OHM 1% 1/8W 0PTION 060 28480 0698-4501

A3R6 0698-4495 R: FXD FLM 37.4KOHM 1% 1/8W OPTION 050 75042 CEAT-0 08D
A3R7 0698-3157 1 R:FXD MET FLM 19.6K OHM 1% 1/8W (OPT 060} 28480 0698-3157

A3R7 0698-3519 R:FXD MET FLM 12.4K OHM 1% 1/8W (OPT 050) 28480 0698-3519

A3R8, R9 0698-4494 2 R:FXD FLM 35.7K OHM 1% 1/8W 28480 0698-4494

A3R10 0684-1031 R:FXD COMP 10K OHM 10% 1/4W 01121 CB 1031

A3R11 0684-5631 R:FXD COMP 56K OHM 10% 1/4W 01121 CB 5631

A3j21 1320-0203 IT:IPERATIONAL AMPLIFIER 07263 SL8940

43422 1820-0203 S:IPERATIONAL AMPLIFIER 07263 SL8940
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Model 34740A

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

Section VI

Refgrenqe HP Part Number| Oty Description Mfr Mfr Part Number
Designation Code
MISCELLANEOUS

5040-7001 CATCH RIGHT SLIDE
5040-6000 LAYCH LEFT SIDE
0340-07R2 1 INSULATOR:TRANSISTOR 28480 0340-~0782
0340-0783 2 INSULATUR:SPRING 00000 080
0370-2159 3 <NIB:PUSHBUTTON 28480 0370-2159
05300-20010 1 CASE 28480 05300-20010
05300-43033 4 SUPPORT :BOARD 28480 05300-40003
05300-40004 4 GUIDE:SLIDE 28480 05300-40004
1400-2083 1 FUSEACOLDER:EXTIACTNR POSY TYPE 75915 341001
2110-0204 1 FUSE:CARTRIDGE 174 AMP 250V 75915 3AG/CAT. 312.250
2110-0027 1 FUSE:z0.125A 252V 75915 312.125
34740-60201 1 PANEL ASSY:REAR 14493 34740-60201
40640-0920 1 PANEL:FRONT 28480 4040-0920
7120-2931 1 NAMEPLATE 28480 7120-2931
H127-13448 1 CA3LE ASSY:POWcR, DFTACHABLE 70903 KHS-T041
0380-03313 1 STANDIFF:CAPTIVE 4-40 X 0.312" LG 00000 0BD
0386-0775 1 STANDOFF:SWASE TYPE 1.000"™ LG 0.250"30 00000 280
1251-0291 1 CONNECTOR:14 PIN 02660 57-10140
1251-¢2357 1 SOCKET:23-PIN MALE POWER RECEPTACLE 82389 EAC-301
3101~16209 1 SWITCH:SLINDE 2-DPDT 82389 11E-1036
91700894 2 BEAD — SHIELDING 28480 9170-0894

A 9100-3413 1 TRANSFORMER (T1) 28480 91003413
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Model 34740A

Section VII

SECTION 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.

.= Denotes earth ground.
Denotes chassis or frame ground.

whee
f. V Denotes floatable circuit ground.

g. Denotes printed circuit assembly ground.
h. - Denotes assembly outline.

P —_——_-—————- Denotes subassembly outline.
j. Denotes main signal path.

k. Denotes feedback path.

1. |: Denotes front panel markings.
" <l

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.gA\924; = white, red,
yellow).

Denotes screwdriver adjust.

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

71-5. TROUBLESHOOTING.

7-6. The philosophy in troubleshooting the 34740A is that
when a signal is found to be incorrect, but 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 (x 12 V,+5V, £ 6 V),
These are found on the 11456A Test Card and vertical
amplifier assembly A3.

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 + 2V 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 GND 3.

3. Check the display with the four test switches on the
11456 A.

4. Refer to the Signal Development diagram Figure 7-2
and Table 7-1, and begin checking signals according to
Figures 7-3 and 7-4. Good starting points are signal @
and timing signals A, Band C at

7-1



Section VII Model 34740A

REFERENCE DESIGNATIONS

o il

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

ASSEMBLY ASSEMBLY
REFERENCE ASSEMBLY PART NUMBER
DESIGNATION NAME  (INCLUDES A2AI SUBASSEMBLY)
a 2 - = - - - - =
JACK XA2 1S MOUNTED ON A2 I POWER SUPPLY (OOXXX-66501) |
CHASSIS OR ANOTHER ASSEMBLY.
\(\ PLUG Pl IS MOUNTED ON ASSEMBLY OR IS PART.
o KV OF THE ASSEMBLY B80ARD (COMPLETE DESIGNATOR IS A2PI) [
|
Rz !
I TEST vOLTA
PI IS NOT MOUNTED ' | R3 EST VOLTAGE |
ON A2 ASSEMBLY Xa2
(COMPLETE DESIGNATOR IS PI) . +2'92V/0|\ 3 2
C 2 COMPLETE DESIGNATOR IS A2R4
I R4
i
ds Pl 1 | SUBASSEMBLY OF A2 DENOTES SCHEMATIC
. - - a {COMPLETE DESIGNATOR IS A2A1) ON WHICH CONNECTION
! ' |
—‘<e‘j \NUMBER moicares AV )
PIN OF XAZ ANOFI (BHOTO-CHOPPER 0SC |
I |
924 18 | . o ‘
| RI R2 | MALE STANDOFF ‘I\
FEMALE PIN
WIRE COLOR: COLOR CODE IS THE SAME I PIN cozwvscro;? CONNECTOR ON
AS THE RESISTOR COLOR CODE. FIRS EYELET OR STAND- | ‘ Y OR MAY A WHT/RED WIRE
NUMBER INDICATES BASE COLOR, SECOND | OFF TERMINAL, MAY OR NOT 55 NUMBE,;ED
NUMBER INDENTIFIES WIDER STRIP, AND | MAY NOT BE NUMBERED COMPLETE ‘
THE THIRD INDICATES THE NARROWER 5 D-,Essfgflg‘;”

N,
STRIP. (924, DENOTES WHT/RED/YEL WIRE) | [ <] l

STD-B-2192




ZERQ DETECT

DURING 3T5
to H t2 13 ta : 5 o
‘ | TIMING GENERATOR o
INPUT ENABLE REFERENCE ENABLE -
INTEGRATOR Generates the A, B and C | TIMING
signals that jointly define the | A, B,C TIMING A, B COUNTER RESET
ENABLE INTEGRATOR ENABLE six timing intervals oTy thru -6-0-0-0-)-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0
To of the measurement per-
| 5020 Resets the Data Counter to
| AUTO ZERO g:" T;:" b‘l’ ‘30 Hz from the 2er0 at tg so that the data
| 30 HZ TIMING ONE-SHOT 30 Hz RESET *
Lo }
ZERO FULL OVER- b Provides pul_ses to operate the [ ]
SCALE SCALE LOAD @ 30Hz Input Polarity and Counter | [ ]
¢ Reset circuits when they are ¢
‘ enabled by the Timing Gener- ¢
: ator. P
3
4
TRANSF
FET-SWITCH DRIVE 0-0-0-000000000000000000000000000000000400000000 4--;---:---....."-;-
Drives the FET switches that 0 : F
operate the analog voltage-to- 30 Hz POLARITY
M time converter. ® DRIVE "I
4
| ! ]
4
I VOLTAGE Tﬂ‘?rgﬁﬁoNVERTER : INPUT POLARITY ZERO-DETECT STEERING >
L . ! . >
I T 7 T o (Time interval t3 - Zero Detect proportional to DC Input Voltage} < Determines the palarity of the The polarity of the Zero- .
| | | L ® TIMING A, C | Input voitage from the Zero Detect pulse is dependent up- ps
| | | ] - T T ] Y AAA o0-0—o0—o0—olo-o-o0-0-0 Detect line at t5 to operate the on the Input polarity. Zero-
| [ | | VWA ® Zero Detect Steering circuit Detect Steering converts it into *
| | I ) and supply the polarity to the a positive-tdground level ]
| | | 4 Display. change on either input polar- *
| | | | I ] ity. [
| [ | > >
INPUT SWITCH : | | 'NTSEGRATOR _ ORIy 4
WITCH
= ol = 0 (Y ' '
Q1 | | b :."> p
Input Voltage O A < L VWA 1
1' : | a7 :’ z ZERO DETECT LEVEL CHANGE "
r— ! +
| __a\ AuTO b b
S I sl R ST <
ocz'/ | | BUFFER AMP INTEGRATOR SLOPE AMP ZERO DETECT [ 4 :
A [ ]
+ Ref Voltage
oltag 1 | High-to-low impedance con- Produces a dual slope wave- Increases the Integrator slopes Develops a puise at Zero De- ¢ <
- _ | verter, form with the t - to slope and to achieve a precise Zero Detect tect during 13 - tg to Transfer 4 q
| t7 - t3 plateau voitage propor- point. the Data Count into Storage. q
| ) tional to the OC Input Voltage, 2D level is actually adjusted to Ps q
' and the t3 - to - ZD slope fixed. a voltage slightly different than q
a3 vV | AUTO ZERO Thus the time from t3 to ZD is zero. b
- A | i
Ref Voltage | proportional to the DC Input AUTO ZERO * 9
| ~ Voltage A\° ¢ [
| 4o ‘ ? b
10 an 9 POLARIZED ¢
| | _L Auto-zero | 2ERO DETECT ZERO-DETECT CATCHER
| | [N Capacitor | b [ ]
| R | | 4 The Zero Detect line from. the *
p V-t0-T Conv.oscillates after the
| . | | Ps first crossing of 2ero voltage .
e _ L _ _] Ps {Zero Detect). Zeso-Detect
I A A L | TIMING A, C Catcher allows only this first DATA & TIMING
. ©-0—0-0—0—0-0—0—0—0~O—0-0—0—0-0—0-0—0-0-0-0 O—0-0-0-0-0-0-0-0-0—C-0—0-0-0-0-0-0-0-0—0 i fire the Transf
3470A-0 - 2802 : Zero-Detect Level Set co:r":s_ss:\; to fire the Transfer CLOCK
i TRANSFER Generates 3MHz pulses 1
are counted by the Data .
Timing Counter to generate
BCD data and a 30 Hz tim
signal. Is turned off momen
{} m ily at Reset and Transfer.
-
NOTES TRANSFER
-e—e-0-8-8-e-o Timing System - free running; does not depend on Input Voltage.
Data System - {Analog and Logic} conditions Input Voltage; controlled by Timing. Transfers the Data out of Data
—@—@— Scanning System - basically free running, but Input Voltage determines BCD code in and . and decimal code in @ ZERg é)ngCT Storage into the front panel
Display via the scanning system

at Zero Detect.




POLARITY

- DISPLAY
L]
Positive Input | .
- socoe
L]
°
DATA ACCUMULATOR
0-0-0-0-0000000000040000000000000000000000000
i Counts 3 MHz Data Clock pulses from t3 (Reset) until Zero
4 Detect, stores this BCD count from Zero-Detect (transfer} of
[ ] one measurement period 1o the next, and samples the decades
¢ of stored count at a 6 kHz rate to give time shared BCD data. DATA DISPLAY
¢ Also generates a 30 Hz signal to drive the Timing Generator, (4 x 7 Character Matrices )
input Polarity and Counter Reset.
[ ] 10,000’s decade
* SCANNER o ~
L ] [ ] -
ps Drives the Data O —O—O—— OO °
* DATA & TIMING BCD BCD to time multiplex the decades | oo L o °
TRANSFER (at Zero Detect) COUNTER DATA DATA of BCD data at 6 kHz, scans Right half 10.000's <
[] At Zera Dete STORAGE MULTIPLEXER . character scan. [ -
the display decades a half char- ° )
acter at a ume in synchro-
30 Hz . "
_‘_._._‘_._._._._.I:---------A‘-..-"..-----.-- 0000000000000 nization with the characters : ° 0
* ¢ b developed by the Character Left haif 1000's eeoce
4 b Generator, and drives the Char- character scan. ° °
b RESET fat tg) p acter to develop 2 [ @—O—S—@—@ ° °
= O=0-0—0—0—0—0- 0000~ 2—C-0-0—0- Overange r @@=~ Overrange Oor1 half character of data at a time. Rh;gm v:all 1000's ee0e -
character scan.
4 [ 10,000 o o ale 10.000's | ©—O —©—O—O ° L4 P Decimal
9 decade g g decade @ o o @ . Poi
1 4 | [ ] [ ] 0 L, Point
] XXX from
b 3 30Hz * Plug-On
¢ 9 Left half 100°s Y Y
3 ® | character scan. ° ° 0
b ® OO O
Ps b o >—o oo @ ° °
M ®
PP | Right half 100's
¢ 1000's < ™1 10005 [ Othrousno | Right half 100 ecee ¢
s q decade o P decade binary o—o—& oo ® ® -
ps * o t >—@ . oy
bs ® XX X
) ® o0 H: Left half 10 YY) ¢
b [ ] 4 character scan. Py °
} ¢ p m oo o oo s .
PPN b - Right half 10's -
? 100°s > 1 100°s O through 9 S —@ chgracler scan Seee
[ = s - ° °
< ® decade ° -0 decade binary 0 >—o—o—o o ° <
(] e 4 line [ ]
[ Ps Scanned [ XX N} ¢
9 ® 3kHz 0 BCD Data Left half 1's o000 N
9 [] 4 character scan. ° ° ¢
< p O — O OO —O
> ¢ ¢ > o oo & ° °
b *o * -— 0 through 9 Right half 1's ecee
q 10's ¢ 10 1hroud character scan. . ° gl
4 [ decade | o @)oo decade binary 0 oo o o ¢ ° . )
L ]
: . 4 (XX X
30kHz
4 : ) ) T's decade ¢
q 4
¢ ¢ )
260 ! ' i L (1) 1125) \
ETECT ZERO-DETECT CATCHER :: ) e s . 1s Qthrough 9 ) ] 104ine
4 Y
» decade 0000 decade binary ¢ { 4 x 7 character
The Zero Detect line from the * - * ¢ [ ] matrix data
V-to-T Conv.oscillates after the r - ® ¢ 0
first crossing of zero voltage ¢ 300 kHz 0 0 12 kHz Right/Left
{Zero Detect). Zero-Detect ¢ Half Character Generator
MING A, C Catcher allows only this first DATA & TIMING 'y @ (Scanner Clock) ¢
®-0-0-0-0 coosiing 1o fire the Transfer cLock ¢ ]
one-shot, -0 r 0
TRANSFER Generates 3 MHz pulses that 3MHz +10 0 0 0 ’
are counted by the Data and [@-0-0-0-0-010-0-0-0-0 The count taken from t3 to CHARACTER GENERATOR 0
Timing Counter to generate the Zero Detect is stored and sup- 0 ¢
BCD data and a 30 Hz timing plied to the front panel display 0 0 Develops a decimal character
signal. Is turned off momentar- as the measured voltage. ) 0 from each decade of BCD data. ’
ily at Reset and Transfer. { ¢ ) > o o O O o The character is -
one-half at a time, coded on
- ¢ ten lines and supplied to all
0 | five 4 x7 display matrices
TRANSFER - simultaneously.
¢ ) 3line Data Multiplex Drive X.Y,2 )
ZERO DETECT Transfers the Data out of Data o o @ P00 0 O O ¢ O O O O - &
HELD Storage into the front panel 0 | 0 4line
Display via the scanning system 4line scanned BCD DATA :> Scanned
at Zero Detect. 0 00— & o—o @& 00— S O O oo BCD Data
¢
4 :
¢ Blank Code
) ¢ PUDNUY PUUP WU U WU PO U TP U WD U U Y
OVERRANGE DIGIT 0 OVERLOAD 0 OVERRANGE DISPLAY BLANK
SCAN MONITOR P - P
Determines when the overrange gl Determines when the overrange - Blanks the 1000’s through 1's
Determines when the overrange digit is 2 ~ the overload point digit is 1 —the 100% range display digits at overload.
digit (10,000's) is being scan- (200% of range). point. p Blanks the 10,000's (over-
ned. Overcange range) digit below 100% of
- - O O O o oo oo
PO O O O O o oo @
' Scanning Overrange Digit 0 >
P OO O OO @ P O O O O o @ PO P O OO 9OV PO PO O oo oo @ 1

Figure 7-1. Block Diagram.
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DC INPUT
VOLTAGE

34740A SIGNAL DEVELOPMENT
e — —_— e —_—— — e e e o e —
r-r-———~——-—""—"—=""F«"™""F"F——"—"—"—""""—~—""«~—~""~"~" "~~~ "~ (/[FF F~F~~F~ > F ¥ —F¥Ff/—F}¢Y -~ —~——H/—/Y7—F]FYV¥ Ff¥ [+ +YF/7# /4 T/ — —— Y — — T/ —/ &/ T/ /™ T
I DATA SYSTEM |
| ANALOG LOGIC I
| T T T T T T S — _] __________ | |
Break this Polarity feedback loop by
| I putting Jumper in Troubleshoot positione | |
| REFERENCE | | |
| VOLTAGES | | |
| | DATA | DATA |
TIMED 4 . = sLopE L. NORMAL ZERO T2 ZERO
DATAT— > —
| s Dc INPUT B~ — WIECRATOR o “amp R = DETECT ~ . DETECT — TRANSFER ——*4
NOTE: Th REF VOLTAGES — SIGNAL e JUMPER, POLARIZED HELD
| : The Reference FET | m o’
Switch Drive (@) is dependent | @ | [TROUBLE -
| upon the polarity of the Inpul | FET | | SHOOT
Voltage determined from the o L
| Zero Detect waveform at SWITCH - = _ POIEXgITTY == Pg;;’;\ﬂy{
| time t, o This feedback loop DRIVES Break this Auto-Zero feedback — —
moy be broken so that the Timing o_ v
si nclls(P alone generate (@) thru loop by grounding front end of A3C2.
I by placing the jumper in the
| Troubleshooting positione The
Data System then operaies only
| on a neg Input Voltoge, and Timing
signal B (1) generates () to give @
| full scale neg displaye
| TIMING SYSTEM t t PR
| 5
F| {}
| NOTE: These two feedback
loops act only to turn off N
| the 3MHz (D during — ~
Tronsfer and Reset | |
| otnerwise ®is free
runninge - |_ |
. Le AB,C
- —t— —= 3MHz ——= 30H: TIMING ™ RESET —4 = ,  DATA SCANNING SYSTEM
30Hz — NOTE: The Data Display ond signals @) thru @)
CONDITIONED may be tested by using the 1456 A Read-Out Test
Card which synthesises the Data signals at this
pointe  This assumes that (@ signal is made
- false by a zero Input Voltage or the jumper in
NOTE: Oscilloscope external triggering point for ITISS‘?ACEFESD ouT the Troubleshoot position, and that @) does not
troubleshooting Timing and Data systems is improperly go true.
i Timing signal A(®), positive slopee
L SCANNED DATA
33708 €-2989 =~ + SCANNED DATA D> BGD DATA RIGHT/LEFT
T DATA OR HALF ~——< & DATA
-~ DISPLAY CHARACTERS DISPLAY
BLANK
X,Y,Z @
DATA MULTIPLEX — | s
DRIVE !
I's thry 1000’ RIGH T/ LEFT RIGHT/LEFT
. . . DIGITS I AY HALF
NOTE: Oscilloscope externol triggering point —_ BEING DBSL:LNK CGHEANREAF;J‘;I'][EE CHARACTER
for troubleshooting Scanning system is signal SCANNED 12KHz SCAN
Z @, negative siopes @
OVER-
——= LOAD

Figure 7-2. Troubleshooting.
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Faulty Components.

Table 7-1.
Signals that Develop Major
The 27 Major Signals Signals

Faulty Components**

Recommended
starting point
for "half-split’”

troubleshooting,® ® ®

o
®
®
@

®O
®
®®
®
®
(ONONOJO)
® @
—®

(ONONO)
® ®
®®

®

ONONOXO,
®
® @
® @
@®®
® @

® ®

ONONONOIONCRONONONONSNCRONCRONCRONCHONONCNONCRINCRCNCORC)

U7, U13, Y1/U9
U9, Q18,CR13, CR15/U11, U7
u11/u10, U1

U7, U1e, U18, U20, U17/U10,U19,Q17, CR12
{U14, U16, U17 if Jumper in
troubleshoot (B) position)
v11,U19/U7

Q12, CR2
Q13,Q14,CR3,CR4,U17,U14
Q15, CR5, CR6, CR8, U17/U10
Q16,CR7,U19

Q1 thru Q6, CR1 thru CR7, U21/Q7
Q7,Q8, U22, CR7

U23,Q11,CR8 thru CR10
U24,CR11,Q17, CR12

U1e, U10/U14, Q20

U14/U10

U10, U4, U17/U15

uU1s

U1/ug, Us

U7, Ug, U12/U8, U6

U4, U5/u8, Us

U4, U6, UB/U4, US

U8, u6/Us

U6, U5/U3

U3, U5, U4/uU2

ui/u2

u2/u27

U1/Q21 thru Q29

* These are feedback signals. @and @
check that they are not permanently in the disabling state.
putting the troubleshooting jumper in the troubleshoot position.

act only to cut off @momentanly;
may be broken by
may be

broken by grounding the front end of A3C2.

** Components to left of diagonal generate the signal; those to right may load

down signal.

The 3 MHz signai 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.

34740A TIMING & DATA WAVEFORMS

ZERO I
POLARITY SCALE FULL & OVER-
Externally_trigger oscilloscope on DETECT RESET SCALE LOAD
signal A (@) positive slope, select to h 1, ts ty, @ t 1o
20 ms/cm time base and adjust ! ‘ ! | g |
that i i w o
during Rese? at ty ) 5 § occuring halfway between t4 and 15
ond Transfer ot | 52 as would happen for an Input Volt.
Zero- Detect ‘ | 23 age of - 1.5V on the 1 V range.
8
+4e8V NOTE: Not drawn to scals. | | I
0 3MHz ~2L— Oslus/cm Zero-Detect may occure
ov | anywhere from 1y 10 15
| depending on Input Voitage
+5V }
0 30Hz TIMING n-—s-sm [ [ ‘ [
f |
|
o 30Hz CONDITIONED |+ 2%us | |
| |
+444av |
A |
—f oV . i
!
+ 444V |
o TIMING { B | |
—F—Jov - —
+444V . ]’
¢ i
ov |
+5v |
6 RESET 2548 I
ov |
|
+5v | ——
0 INPUT ENABLE Enable |
—iov -
|
+5v 1 .
ENABLE ‘ Enable I o] Oscitiation
-0V Jumper i o L
T per in -t T
OREFERENCE i Tromeshoot =
| position ,._.l___ +5v ‘
DISABLE ‘ ’
| | ~IoV
[ |
+5v ‘ | +sv
o AUTO ZERO | Auto Zero
-8v . | -8v —
|
+5V T
OINTEGRATOR ENABLE Enable Encble
~10v |
+IV Reference Voltage |
I
TIMED DC INPUT Jumpar in :
ov roubleshoot —»
8 REF VOLTAGES position i
~1o5V___ Input Voltage =
f . —
|
Plateau voltage | [ Signais (0 thru (Dare shown for a
o ?:.'Lf.':"\'ﬁﬂfv:f:: ps 4, | | negative input voltage. They are
« ‘
INTEGRATOR " Ww‘“\‘w Rey Von':" by | /’J\ Jumper i inverted from this for a positive
WAVEFOR &\o! S.“Vu\ o — \*— Troubleshoot input voltage.
VEFORM 0 | < | \ position
| 1 A2
| |
oV I | //\
(12 SLOPEaMP | T , _ L
-~
WAVEFORM | I~ ~ ‘_( position
i
l; +442V
| . — Ingut Voltage woveform
ZERO DETECT | 3v = =%! Jumper in
“NTroubleshoot
| ovk + Input Voitage waveform position |
+4e5V |

0 INPUT POLARITY

— Input Voltage +445V L i
@ ZERO DETECT
POLARIZED _ _ +1nput voitage | __ _ _ O . SSp— L
zero DETECT  ***Y '
HELD | |
ov |
| | | +s5v | |
[ Time after t i |
(17) TRANSFER | b e [+ 2508
| | Input Voltags ov |
3a708-c - 2945 ol T2 2Ts 3Ta 4aTs sTo

Figure 7-3. Timing Diagram.



SCANNING SYSTEM 28
&=
s
DISPLAY DIGITS 58
. 2]
Externally trigger oscilloscope on | | %) e}
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20 my time base and adjust - - |
Swecs b 5o that aherations | e e =} =} S
of signal ¥ fall on graticule lines.
+4.5Vv
X | 0 0 |
| i ov
| - +4.5V
@ DATA MULTIPLEX DRIVE { Y 0 | | [ 0 0
— | ov
| +4.5V
z ‘ o} [¢] 0 l | 1
—t + t 1 ov
VA — NE DISPLAY SCAN CYCLE ——88 898X |
¢ _ |
?, T I | +4.5V
BCO(1) . | 1 |
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[
o
i | Z [ | +445v
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0 i —
SCANNED DATA |z
o | : |
BCD(4) £ 4 4
(These waveforms art a binary code | v | - - - OV
of the five Display digits. A typical | x
display of 18075 is slown here.) | > | ey
BCD(8) 9 | | 8 I
‘ 2 | | ]
. @ 5 7 0 | 8 1
. . " : + ', +445V
@ 1'S THRU 1000'S |
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\ |
. | 2200% OF RANGE ﬁ : : +4v
0 OVERLOAD
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<100% OF RANGE
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@ DISPLAY BLANK OF RANGE | | o
b i J
| |
NOTE: Signals 24 thru 27 and thq I L +4.5V
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witn he 1456A Readowt Te \ 2200% OF RANGE
Card ov
|
r 4.5V
RIGHT/LEFT HALF CHARACTER *
GENERATE (SCANNER CLOCK) ov
+3v
/ RIGHT HALF I'S SCAN
I o
+3v
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r - : - 1
+3v
RIGHT HALF 10'S SCAN | |
ov
' ’ }
' +3v
LEFT HALF 10'S SCAN | [ ov
r T
DISPLAY . +3v
A
@ SCAN RIGHT HALF 100'S SCAN | [ Loy
|
) +3v
LEFT HALF 100'S SCAN
1 OV
) +3v
RIGHT HALF 1000'S SCAN
+ T ' OV
| +3v
LEFT HALF 1000'S SCAN | | ‘
, | | +3v
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L | I i ov

I
3470A-C- 2992

Figure 7-4. Scanning Diagram.

3KHz
11456A READOUT TEST CARD
gpn;xecf to GND 3 to blank A dc voltage up to
1splay. £1.9999 V may be ap-
Connect these points to plied to the INPUT pin
Goeslow  Zero Detect GND 3 1o test Decimal and GND | to test oper-
at Overload. Held (L).  Point display. ation.
INPUT _L— Leakage Test Input
£2% ——+12V@ o |
o1SPUAY A difference of more than
e 2 counts in the zero
BLANK reading when these pins
Power Supply Voltages. +5V O}IbD. are connected to GND 1
(See A3 drawing for posi- £025V—/ @ A indicates a leaky FET.
tion of + 6 V supply volt- b o
ages.) SCANNER i~ Di
g CLBeK Direct Input 1V Range
6@ = Timing Signals. @
+2% —1I12V@® Trigger oscilloscope on
ZERO ° Signal A (positive slope) to
@ 12 kHz — DET c troubleshoot timing and
DP2 data systems.
Reference Voltages. o AUTO GNDII
Connect these pins to IN- L —%Rer 30 Hz Timing. ZERO L
PUT pin to test full scale opl @ L Analog Ground.
readout. Display should be _ [ ] .
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r0 Al |MOTHER BOARD (34740 -66511)
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|A2 DISPLAY ASSEMBLY (34740 - 66512)
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Code

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 Code

No. Manufacturer Address No. Manufacturer Address No. Manufacturer Address
00000 U.S.A Common. ...... Any supplier of U.S. 05347 Ultronix, Inc. ........ .. .San Mateo, Cal. 11236 CTSof Berne, Inc. ............ Berne, Ind.
00136 McCoy Eléctronics. . -Mount Holly Springs, Pa. 05387 Union Carbine Corp ., Elect. 11237 Chicago Telephone of
00213  Sage Electronics Corp. - . . . Rochester, N.Y. Div. ......... . -New York, N.Y. California, Inc, - .. .. .. So. Pasadena, Cal.
00287 Cemco, Inc. ........ . . . Danielson, Conn. 05574 Viking Ind.Inc. .. Canoga Park, Cal. 11242 Bay State Electronics Corp. ... Waltham, Mass
00334 Humidial o . Colton, Calif. 05593 Icore Electro- Pla.shcs Inc ...... Sunnyvale, Cal. 11312 Teledyne Inc. ,Microwave
00348  Mictron, Co., Inc.. . . . . Valley Stream, N.Y. 05616 Cosmo Plastic (c/o Electrical Div........ . ... Palo Alto, Cal.
00373  Garlock Inc. . Cherry Hill, N.J. Spec. Co.) . Cleveland, Ohio 11314 National Seal . ... Downey, Cal
00656  Aerovox Corp. . . New Bedford,Mass. 05624 Barber Colman Co. . Rockford, IlIl. 11453 Precision Connector Corp Jamaica, N. Y.
00779  Amp. Inc. .. . Harrisburg, Pa. 05728 Tiffen Optical Co. 11534 Duncan Electronics Inc. . ... . Costa Mesa, Cal.
00781  Aircraft Radio Corp.. .. ..... Boonton, N.J. ...l Roslyn Heights, Long Island N Y 11711 General Instrument Corp. ,

00809 Croven, Ltd. .. ..... Whitby, Ontario, Canada 05729 Metro-Tel Corp.. . .......... Westbury,N Y. Semiconductor Diviston Products
00815 Northern Engineering 05783 Stewart Engineering Co. . . Santa Cruz, Cal. GIOUD -+ v v v i e Newark, N.J.
Laboratories, Inc. . . ...... Burlington, Wis. 05820 Wakefield Engineering Inc.. . . .Wakefield, Mass. 11717 Imperial Electronic,Inc. . . Buena Park, Cal.
00853  Sangamo Electric Co., 06004 Bassick Co., Div. of Stewart 11870 Melabs, Inc. .. ... .. . . Palo Alto, Cal,
Pickens Div. . ............ Pickens, S.C. Warner Corp. . .. ....... Bridgeport, Conn. 12136 Philadelphia Handle Co. . . . Camden, N.J.
00866  Goe Engineering Co ..... City of Industry, Cal. 06090 Raychem Corp. ......... Redwood City, Cal. 12361 Grove Mfg.Co., Inc. . ... .. Shady Grove, Pa.
00891 Carl E. Holmes Corp.. .. .. Los Angeles, Cal. 06175 Bausch and Lomb Optical 12574 Gulton Ind. Inc. Da'.a System
00929 MicrolablInc.. . . ......... Livingston, N.J . Co. vt Rochester, N. Y. Div.. ... . Albuquerque, N. M.
01002  General Electric Co., 06402 E. T A. Products Co of 12697 Clarostat M!g Co ............ Dover, N.H.
Capacitor Dept.. . . . .. .. Hudson Falls, N.Y. America .............. .. Chicago, I1. 12728 Elmar Filter Corp. .. ... W. Haven, Conn.
01009  Alden Products Co. .Brockton,Mass. 06540 Amatom Electronic Hardware 12859 Nippon Electric Co., Ltd. . . Tokyo, Japan
01121  Allen Bradley Co.. .. .. .Milwaukee ,Wis Co.,Inc. ....... . New Rochelle, N. Y. 12881 Metex Electronics Corp. . ....... Clark, N.J.
01255  Litton Industries, Inc. . . . . Beverly Hills, Cal. 06555 Beede Electrical Instrument 12930 Delta Semiconductor Inc. . . Newport Beach, Cal.
01281 TRW Semiconductors,Inc. . . . . Lawndale, Cal. Penacook, N.H. 12954 Dickson Electronics Corp.. . Scottsdale, Arizona
01295 Texas Instruments, Inc., 06666 General Devices Co. Im: . Indianapolis, Ind. 13019 Airco Supply Co., Inc. . .. Witchita, Kansas
Transistor Products Div. . . . . . Dallas, Texas 06751 Components Inc. Arlz Div. Phoenix, Arizona 13061 Wilco Products . Detroit, Mich,
01349 The Alliance Mifg. Co . . . .. ... Alliance, Ohio 06812 Torrington Mfg. Co. ,West Div. . . Van Nuys, Cal. 13103 Thermolloy. ... .. . Dallas, Texas
01538 Small PartsInc. ........Los Angeles, Cal. 06980 Varian Assoc. Etmac Div .. San Carlos, Cal. 13327 Solitron Devices Inc. .......Tappan, N Y.
01589  Pacific Relays, Inc. . .. . .Van Nuys, Cal. 07088 Kelvin Electric Co. . .. . Van Nuys, Cal. 13396 Telefunken (GmbH) ... .. . .Hanover,Germany
01670 Gudebrod Bros. Silk Co. . .New York, N.Y. 07126 DigitranCo. ... ... ........ Pasadena, Cal. 13835 Midland-Wright Div. of
01930  Amerock Corp. ... ... . Rockford, 111. 07137 Transistor Eleclromcs Pacific Industries,Inc. . . . Kansas City, Kansas
01960  Pulse Engineering Co . . ... Santa Clara, Cal. Corp.. .. ... vt Minneapolis, Minn. 14099 Sem-Tech......... . .Newbury Park, Cal.
02114  Ferroxcube Corp. of 07138 Westinghouse Electric 14193 Calif. Resistor Corp Santa Monica Cal.
AMETICa « « v v v e e Saugerties, N. Y. Corp. ,Electronic Tube Div. . . . .Elmira, N.Y. 14298 American C s, Inc.. .C ken, Pa.
02116  Wheelock Signals,Inc.. . . . . Long Branch, N.J. 07149 Filmohm Corp. . .......... New York, N.Y. 14433 ITT Semiconductor, a Div. of
02286  Cole Rubber and Plastics Inc . .Sunnyvale, Cal. 07233 Cinch-Graphik Co. .. ... City of Industry, Cal. Int. Telephone and Telegraph
02660 Amphenol-Borg Electronics 07256 Silicon Transistor Corp. ... Carle Place, N. Y, Corporation .. ...... West Palm Beach, Fla.
COTP. v v v e Broadview, N1. 07261 AvnetCorp.............. Culver City, Cal. 14493 Hewlett-Packard Company. . . .. Loveland, Colo.
02735 Radio Corp. of America, Semi- 07263 Fairchild Camera & Inst. Corp., 14655 Cornell Dublier Electric Corp ... Newark, N.J.
conductor and Materijals Semiconductor Div.. .. .. Mountain View, Cal. 14674 Corning Glass Works . ... ..... Corning, N. Y.
Division . .. ........... Somerville, N, J. 07322 Minnesota Rubber Co. _Minneapolis, Minn. 14752 Electro Cube Inc.. . .. San Gabriel, Cal.
02771  Vocaline Co. of America, 07387 Birtcher Corp, The . . . ... Monterey Park, Cal. 14960 Williams Mfg. Co. . . San Jose, Cal.
INC. o vv e Old Saybrook, Conn. 07397 Sylvania Elect. Prod. Inc., 15106 The Sphere Co.,Inc. ...... Little Falls, N.J.
02777  Hopkins EngineeringCo. . . .San Fernando, Cal. Mt. View Operations . . . . Mountain View, Cal. 15203 Webster Electronics Co. .. ..~ New York, N. Y.
02875 Hudson Tool & Die . . ........ Newark,N.J . 07700 Technical Wire Products 15287 Scionics Corp. ... ... . ... Northridge,Cal.
03296  Nylon Molding Corp.. ... ... Springfield,N.J. INC. + ot Cranford, N.J. 15291 Adjustable Bushing Co N. Hollywood, Cal.
03508 G.E. Semiconductor Prod. 07829 Bodine Elect. Co. Chicago, Ill. 15558 Micron Electronics. Garden City,LongIslandN. Y.
Dept. « oo vvv i Syracuse, N.Y. 07910 Continental Device Corp... ... Hawthorne, Cal. 15566 Amprobe Inst. Corp. . ... ... Lynbrook, N.Y.
03705 Apex Machine & Tool Co. . ... .- Dayton,Ohio 07933 Raytheon Mfg. Co., Semi- 15631 Cabletronics .. . ......... Costa Mesa, Cal.
03797 Eldema Corp. . .......... Compton, Calif. conductor Div. . . Mountain View, Cal. 15772 Twentieth Century Coil
03818  Parker Seal Co.. .. ......Los Angeles, Cal. 07980 Hewlett-Packard Coq Spring Co. . - . . ... Santa Clara, Cal.
03877 Transitron Electric Corp. . . Wakefield, Mass. New Jersey Division . . . . . . . Rockaway, N.J. 15801 Fenwal Elect. Inc. ...... Framingham, Mass.
03888  Pyrofilm Resistor Co. , 08145 U.S. Engineering Co. . . . Los Angeles, Cal, 15818 Amelco Inc. . . . Mountain View, Cal.
INC. « v v i s Cedar Knolls, N.J. 08289 Blinn, Delbert Co.. . .. . Pomona, Cal. 16037 Spruce Pine Mica C° . . Spruce Pine, N.C.
03954  Singer Co., Diehl Div., 08358 Burgess Battery Co. . .. ... ... ......... 16179 Omni-Spectralnc. .. .......... Detroit, Nl
Finderne Plant......... Sumerville, N.J. ... ... Niagara Falls, Ontario,Canada 16352 Computer Diode Corp. . ......... Lodi, N.J
04009 Arrow, Hart and Hegeman 08524 Deutsch Fastener Corp. ... . Los Angeles, Cal. 16554 Electroid Co. . . ... ... Union, N.J.
Elect. Co.. .. .. . Hartford, Conn. 08664 Bristol Co., The ..... . Waterbury, Conn 16585 Boots Aircraft Nut Corp... .. .. Pasadena, Cal.
04013  Taruus Curp . Lambertvnlle N.J. 08717 Sloan Company ........... Sun Valley, Cal. 16688 Ideal Prec. Meter Co.,Inc.,
04062  Arco Electronic lnc . Great Neck, N.Y. 08718 ITT Cannon Electric Inc., De Jur Meter Div. Brooklyn, N.Y.
04217 EssexWire. .. .. ....... Los Angeles, Cal. Phoenix Div.. ... ........ Phoenix, Arizona 16758 Delco Radio Div. of G. M. Corp. . . . Kokomo, Ind.
04222  Hi-Q Division of Aerovox. .Myrtie Beach, S.C. 08727 National Radio Lab.Inc. . .. ... Paramus, N.J. 17109 Thermonetics Inc. .. ...... Canoga Park,Cal.
04354  Precision Paper Tube Co. ... .. Wheeling, 1L 08792 CBS Electronics Semiconductor 17474 Tranex Company . .. .. . . Mountain View, Cal.
04404  Palo Alto Division of Hewlett- Operations, Div.of CBS Inc . . . . Lowell, Mass. 17675 Hamlin Metal Products Corp. . ... Akron, Ohio
Packard Co. . ........... Palo Alto, Cal. 08806 General Electric Co. 17745 Angstrohm Prec.Inc. . ... No. Hollywood, Cal.
04651  Sylvania Electric Products, Miniature Lamp Depl . Cleveland, Ohio 17856 Siliconix Inc. . .. . .. .Sunnyvale,Cal.
Microwave Device Div. . .Mountain View, Cal. 08984 Mel-Rain . " Indianapolis, Ind. 17870 McGraw-Edison Co. ... ... Manchester, N.H.
04673  Dakota Engr.Inc. . ....... Culver City, Cal. 09026 Babcock Relays Div. . Costa Mesa, Cal. 18042 Power Design Pacific Inc. ... ... Palo Alto,Cal.
04713 Motorola Inc. Semiconductor 08097 Electronic Enclosures Inc... Los Angeles, Calif . 18083 Clevite Corp. Semiconductor Div. . Palo Alto, Cal.
Prod. Div. . .......... Phoenix, Arizona 09134 Texas Capacitor Co. . ....... Houston, Texas 18324 Signetics Corp. ..... . .. .. Sunnyvale,Cal.
04732 Filtron Co. ,Inc. Western 09145 Tech. Ind. Inc. Atohm 18476 Ty-Car Mfg. Co.,Inc . . Holliston, Mass.
Div. . Culver City, Cal. Elect.................... Burbank, Cal. 18486 TRW Elect. Comp. Div Des Plaines, Il
04773  Automatic Electric Co. . Northlake, Il. 09250 Electro Assemblies, Inc. _Chicago, Dl. 18565 Chomerics o e Plainville, Mass.
04796  Sequoia Wire Co. . . . . .. Redwood City, Cal. 09353 C & K Components Inc.. . .... .. Newton, Mass. 18583 Curtis Instrument, | Mt. Kisco, N. Y.
04811  Precision Coil Spring Co. . . .. El Monte, Cal. 09569 Mallory Battery Co. of 18612 Vishay Instruments Inc.. .. .. ... Malvern, Pa.
04870 P.M. Motor Company . . . . . . Westchester, IIL Canada, Ltd.. ... .. Toronto, Ontario, Canada 18873 E.I. DuPont and Co., Inc. Wilmington, Del.
04919 Component Mig. Service 09795 Pennsylvania Florocarbon. Clifton Heights, Penn. 18911 Durant Mfg. Co. ..... . Milwaukee, Wis
CO. v W. Bridgewater, Mass 09922 Burndy Corp.............. Norwalk, Conn. 19315 The Bendix Corp. Navxgatlon &
05006 Twentieth Century Plastics, 10214 General Transistor Western Control Div. ... .. Teterboro, N.J.
INC. oot e Los Angeles, Cal. (073 3 T Los Angeles, Cal, 19500 Thomas A. Edison Industries,
05277 Westinghouse Electric Corp. 10411 Ti-Tal,Inc.. .. ............ Berkeley, Cal. Div.of McGraw-Edison . . . . West Orange, N.J.
Semiconductor Dept. . . .. .. Youngwood, Pa. 10646 Carborundum Co. . ..... Niagara Falls, N.y, 19589 Concoa.. ..... ... Baldwin Park, Cal.
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Code Manufacturer Address
No.

19644 LRC Electronics . ... ... ... Horseheads,N. Y.
19701 Electra Mfg. Co. ... ... Independence , Kansas
20183 General Atronics Corp. . .. .. Philadelphia, Pa.
21226  Executone, Inc. .. ... Long Island City, N.Y.
21355 Fafnir Bearing Co.,The New Britian, Conn.
21520  Fansteel Memllurglcal Corp . .N. Chicago, Ill.
23020 General Reed Co. . ... .Metuchen, N.J
23042  Texscan Corp. .. ........ Indianapolis, Ind.
23783  British Radio Electronics Ltd. . .Washington,DC.
24455 G.E. Lamp Division, Nela Park,Cleveland, Ohio
24655  General Radio Co. . ... ... West Concord, Mass.
24681  Memcor Inc.,Comp. Div. .Huntington Ind.
26365 Gries Reproducer Corp. . .. New Rochelle, N. Y.
26462  Grobert File Co.of America,Inc. Carlstadt, N.J
26851 Compac/Hollister Co. . ... ... Hollister, Cal.
26992  Hamilton Watch Co. .. .. .. ... Lancaster, Pa.
28480 Hewlett-Packard Co. ... .. ... Palo Alto, Cal.
28520 Heyman Mfg.Co. . ... ... ... Kenilworth, N.J.
30817 Instrument Specialties Co. ,

Ine. .. .. ... ... .Little Falls, N.J
33173  G.E. Receiving Tube Dept. .Owensboro, Ky.
35434 LectrohmInc. . ........... . Chicago, I1Il.
36196  Stanwyck Coil Products.

Ld. ... Hawkesbury, Ontario, Canada
36287 Cunningham, W.H. & Hill,

Ltd. ... ....... . Toronto, Ontario, Canada
37942  P.R. Mallory & Co. ,Inc. . Indianapolis, Ind.
39543  Mechanical Industries Prod. Co. . Akron, Ohio
40920  Miniature Precision Beanngs Inc. . Keene, N.H.
40931  Honeywell Inc. aneapohs Minn.
42190  Muter Co. - . Chicago, Il
43990 C.A.Norgren Co. Englewood, Colo .
44655 Ohmite Mfg. Co. ... ... .. ... .. Skokie, I1l.
46384 Penn Eng. &Mfg. Corp. .Doylestown, Pa.
47904 Polaroid Corp. . . . . ... ... Cambridge, Mass.
48620  Precision Thermometer &

Inst. Co. ... ... ........ Southampton, Pa.
49956  Microwave & Power Tube Div. . . Waltham, Mass.
52090 Rowan Controller Co Westminster, Md.
52983 HP Co., Med. Elec. Div. Waltham, Mass.
54294  Shalleross Mfg. Co. . Selma, N.C.
55026  Simpson Electric Co. . . . . Chicago, 1.
55933  Sonotone Corp. .. ......... Eimsford, N. Y.
55938  Raytheon Co.Commercial Apparatus

& System Div. . ... .... So. Norwalk, Conn.
56137  Spaulding Fibre Co., Inc. . ... Tonawanda, N. Y.
56289  Sprague Electric Co. North Adams, Mass.
58474  Superior Elect. Co. . Bristol, Conn.
59446  Telex Corp. - .. ... ... . . Tulsa, Okla.
59730 Thomas & Betts Co. . . . . .. . Elizabeth, N.J.
60741  Triplett Electrical Inst. Co. . Bluffton, Ohio
61775 Union Switch and Signal Div. of

Westinghouse Air Brake Co. . Pittsburgh, Pa.
62119  Universal Electric Co. ... .. .. Owosso, Mich,
63743 Ward-Leonard Electric Co Mt. Vernon, N.Y.
64959 Western Electric Co., Inc. ... New York, N. Y.
65092 Weston Inst. Inc. Weston-Newark. Newark, N.J.
66295 Wittek Mfg. Co. ... .......... Chicago, Il
66346 Minnesota Mining & Mfg. Co.

Revere Mincom Div, . St. Paul, Minn.
70276  Allen Mfg. Co. . ...... . Hartford, Conn.
70309  Allied Control ... ......... New York, N. Y.
70318  Allmetal Screw Product Co., Inc.

.................... Garden City, N. Y.
70417  Amplex, Div. of Chrysler Corp. .Detroit, Mich.
70485  Atlantic India Rubber Works, Inc. . . Chicago, Il
70563 Amperite Co., Inc. .. ... . Union City, N.J.
70674 ADC Products Inc. . ... Minneapolis, Minn.
70903 Belden Mfg. Co. . ... ......... Chicago, Iil.
70998  Bird Electric Corp. .. .... . Cleveland, Ohio
71002 Birnbach Radio Co. .. .. New York, N.Y.
71034  Bliley Electric Co. Inc. . .. .... ... Erie, Pa.
71041 Boston Gear Works Div. of

Murray Co. of Texas ...... Quincey, Mass.
71218  Bud Radio, Inc. .. ........ Willoughby, Ohio
71279 Cambridge Thermionics Corp. Cambridge, Mass.
71286 Camloc Fastener Corp. . Paramus. N.J.
71313  Cardwell Condenser Corp.

................ Lindenhurst, L.I., N. Y.
71400  Bussmann Mfg. Div. of

McGraw-Edison Co. ... .... St. Louis. Mo.
71436  Chicago Condenser Corp . . Chicago, Ti1.
71447 Calif. Spring Co. Pico-Rivera, Cal.
71450 CTSCorp. . ... ... . -- . .. .Elkhart, Ind.
71468 ITT Cannon Electric Inc. Los Angeles, Cal.
11471 Cinema, Div. Aerovox Corp. . Burbank, Cal.
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CODE

Code
No.

71482
71590

11616
71700
71707
71744
71785

71984
72136

72619
72656

72699

721765
12825
72928
729862
72964
72982
73061
73076
73138

73293

73445
73506

73559
73586
73682

73734
73743
73793
73846
73899
73905
73957
74216
74455
74861
74868

74970
75042
75263
75378
75382
75818
75915
76005
76210
76433

76487
76493
76530

76545
76703
76854
77068

77075
77221

11252
77342

77630
77638

17764
77969
78189

78271
78283
78290

LIST OF MANUFACTURERS (Continued)

Manufacturer Address

C.P. Clare & Co
Centralab Div. of

Globe Union Inc.
Commercial Plastics Co.
Cornish Wire Co., The . New York, N.Y.
Coto Coil Co. ,Inc. Providence, R.1
Chicago Miniature Lamp Works . . .Chicago, IIl
Cinch Mfg. Co.,

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

............. . Willimantic, Conn.
Dlallght Corp. .......... .. Brooklyn, N.Y.
Indiana General Corp. ,

........... Chicago, Ill

........ Milwaukee, Wis.
....... Chicago, Il

Electronics Div. . .. ... ... .. Keasby, N.J.
General Instrument Corp.
Cap Division. . Newark, N.J.

Drake Mfg. Co.
Hugh H. Eby Inc.
Gudeman Co.

Harwood Hexghts 1.
. Philadelphia, Pa.
...... Chicago, IIl.

Elastic Stop Nut Corp ......... Union, N.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, III.
Helipot Div. of Beckman Inst., Inc.

Fullerton, Cal.

Hughes Products Division of

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

.................... New Haven, Conn.
Carling Electric, Inc. . Hartford, Conn.
Circle FMig. Co. ... ........ Trenton, N.J.
George K. Garrett Co.,

Div. MSL Industries, Inc... Philadelphia, Pa.
Federal Screw Products, Inc. ... .Chicago, Ill.
Fischer Special Mfg. Co. . ... Cincinnati, Ohio

Genera! Industries Co., The . .. .. Elyria, Ohio
Goshen Stamping & Tool Co. ... .. Goshen, Ind.
JFD Electronics Corp. .. .. ... Brooklyn, N. Y.
Jennings Radio Mfg. Corp. . ... San Jose, Cal.

Groove-Pin Corp . Ridgefield, N.J.
Signalite Inc. Neptune, N.J
J.H. Winns, and Sons . ... Winchester, Mass.
Industrial Condenser Corp. . .. ... Chicago, 111,
R, F. Products Division of
Amphenol-Borg Electronic Corp.
..... Danbury, Conn.

E F Johnson Co ........... Waseca, Minn.
International Resistance Co. . Phxladelphxa, Pa.
Keystone Carbon Co., Inc. ... .St. Marys, Pa.
CTS Knights, Inc. Sandwich, IILi.
Kulka Electric Corp. . . Vernon, N. Y.

,,,,,,, Cthng 1.
..... Des Plaines, Ill.

Lenz Electric Mfg. Co.
Littlefuse, Inc.

Lord Mfg. Co. .. ............. Erie, Pa.
C.W. Marwedel .. .., ... San Francisco, Cal.
General Instrument Corp. ,

Micamold Division . .. ...... Newark, N.J.
James Millen Mfg. Co., Inc. .. Malden, Mass.
J.W. Miller Co. , ........ Los Angeles, Cal.

of United Carr
San Leandro, Cal.
..... Cleveland, Ohio
....... Newark, N..J.
. Crystal Lake, Il1.

Cinch-Monadnock, Div.

Fastener Corp.
Mueller Electric Co
National Union . ... .
Oak Manufacturing Co.
The Bendix Corp. ,

Electrodynamics Div. ... N. 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, N.J.
General Instrument Corp.,

Rectifier Division . .. ... ... Brooklyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Corp. of Calil. . Torrance, Cal.
Shakeproof Division of

Nlinois Tool Works . . . ... ...... Elgin, 111
Sigma . .So. Braintree, Mass.
Signal Indicator Corp. ... ... New York, N.Y.
Struthers-DunnlInc. ... ...... Pitman, N.J.

Code
No.

78452
78471
78488
78493
78553
78790
78947
19136
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
828117
82893
83058
83086

83125

83148
83186
83298
83315
83324
83330
83332
83385
83501

83594
83740

831117
83821
83942
84171
84396
84411

Manufacturer Address
Thompson-Bremer & Co. . .. ... Chicago, HI.
Tilley Mfg. Co. .. .. .. .. San Francisco, Cal.
Stackpole Carbon Co. .. . ... .. St. Marys, Pa.
Standard Thomson Corp. , . . . . Waltham, Mass,

Tinnerman Products, Inc.
Transformer Engineers
Ucinite Co .. ...Newtonville, Mass.
Waldes Kohinoor Inc. .. Long Island City, N. Y.
Veeder Root, Inc. . ... ..... Hartford, Conn.
Wenco Mfg. Co. ............ Chicago, I11.
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 Producls Co . Elizabeth, N.J.
Electronic Industries Association.

Standard tube or semi-conductor device,

any manufacturer.
Unimax Switch, Div. Maxon Electronics

. Cleveland, Ohio
San Gabriel, Cal.

Corp. .............. Wallingford, Conn.
United Transformer Corp. .New York, N. Y.
Oxford Electric Corp.. ... ..... Chicago, 111
BournsInc., .. ........... Riverside, Cal.

Arco Div. of Robertshaw Controls Co.

. Columbus, Ohio
. Defiance, Ohio
Monrovia, Cal.

.Mars Hill, N.C.
. Boston, Mass.

. Dayton, Ohio
. Orange, Conn,

An Star Products Inc.
Avery Label Co.
Hammarlund Co., Inc. ... ..
Stevens, Arnold, Co.,Inc.
Dimco Gray Co.
International Inst. I
Grayhill Co. . LaGrange, Il
Triad Transformer Corp . Venice, Cal.
Winchester Elec. Div. Litton Ind Inc.

FE .Oakville,Conn,
Military Specification . .. ........ ... ..
International Rectifier Corp. . El Segundo, Cal.
Airpax Electronics, Inc. . Cambridge, Maryland
Barry Controls, Div. Barry Wright Corp.

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

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

Speer Carbon Co.
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 Newark, Harrison, N. J,

Du Bois, Pa.

Switcheraft, Inc, . . ... ....... Chicago, Il1.
Metals & Controls Inc. ,
Spencer Products. . .. .... Attleboro, Mass.

Phillips-Advance Control Co.. .. .. . Joliet, Il
Research Products Corp. ... .. Madison, Wis.
Rolton Mfg. Co., Inc. . Woodstock, N. Y.
Vector Electronic Co.. . ... ... Glendale, Cal.
Carr Fastener Co. .. ..... Cambridge, Mass.
New Hampshire Ball

Bearing, Inc.
General Instrument Corp.

Capacitor Div.. . ..
ITT Wire and Cable D1v
Victory Eng. Corp. Springfield, N.J.
Bendix Corp., Red Bank Div.. . Red Bank, N.J.
Hubbell Corp. ... .......... Mundelein, IIl.

.Peterborough, N. H.

Darlington, S.C.
.Los Angeles, Cal.

Rosanlnc. . .......... Newport Beach, Cal.
Smith, Herman H., Inc. .. ... Brooklyn, N. Y.
Tech Labs . ......... Palisades Park, N.J.

Central Screw Co Chicago, IIl.
Gavitt Wire and Cable Co. Dw ol'

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 Mig., Inc . Huntington, Ind.
Loyd Scruggs Co. . Festus, Mo.
Aeronautical Inst. & Radm Co. .Lodi, N.J
Arco Electronics Inc. . . . ... Great Neck, N.Y.
A.J. Glesener Co., Inc. .. San Francisco, Cal,

TRW Capacitor Div. ........ Ogallala, Neb.
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Code
No.

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

874173

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
980179

90365

90763
90970
91146

91260
91345
91418
91506
91637
91662
91673
91737
91827
91886

Mamufacturer Address

....... Bloomington, Ind.
Boonton, N.J.

Sarkes Tarzian, Inc.
Boonton Molding Company
A.B. BoydCo. ......... San Francisco, Cal.
R.M. Bracamonte & Co. . . . San Francisco, Cal.
Koiled Kords, Inc. . .. ....... Hamden, Conn.
SeamJess Rubber Co. .. ........ Chicago, I.
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 Comp.

& 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,
Van Waters & Rogers Inc. . . San Francisco, Cal.
Tower Mig. Corp. Providence, R.I1.
Cutler -Hammer, Inc. .. . Lincoln, Ill.

Cal.

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.
SecurityCo. .......... . .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, Il
Bearing Engineering Co. . . . San Francisco, Cal.
ITT Cannon Elect. Inc., Salem Div.

....................... Salem, Mass.
Connor Spring Mfg. Co. ... San Francisco, Cal.
Miller Dial & Nameplate Co. . .. El Monte, Cal.
Radio Materials Co. .......... Chicago, Ill.

AugatInc. ........... . Attleboro, Mass.
Dale Electronics, Inc. . Columbus, Nebr.
ElcoCorp. . ......... Willow Grove, Pa.

. New York, N.Y.
.Wakefield, Mass,
. Redwood City, Cal.
Chicago, L1

Epiphone Inc.
Gremar Mfg. Co., Inc.

K F Development Co. . ..
MalcoMfg., Inc. . ............

CODE LIST OF MANUFACTURERS (Continued)

Code
No.

91929

91961
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

Manufacturer Address

Honeywell Inc. , Micro Switch Division
...................... Freeport, I,
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.
IMC 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

WireCorp. . .. .......... Mansfield, Ohio
Waters Mfg. Co. ... .. . Culver City, Cal.
G.V. Controls . Livingston, N.J.

General Cable Corp. ...... Bayonne, N.J.
Raytheon Co., Comp. Div.,
Ind. Comp. 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, Il.
Automatic Metal Products Co. . Brooklyn, N.Y.
Worcester Pressed Aluminum Corp.

................... Worcester, Mass,
Magnecraft Electric Co. . ... ... Chicago, 1.
George A. Philbrick Researchers, Inc.

...................... Boston, Mass.
Alco Elect. Mfg. Co. ... Lawrence, Mass.
Allies Products Corp. ........ Dianja, 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, Il

Arnold Engineering Co......... Marengo, Ol.
Dage Electric Co., Inc. ... Franklin, Ind.
Siemon Mfg. Co. . ............ Wayne, 1.
Weckesser Co. . ........... Chicago, NI

Microwave Assoc.,West, Inc. . Sunnyvale, Cal.

Code
No.

96095
96256
96296
96396

96330
96341
96501
96508
96733
96881
97464
917539
97979
97983

98141
98159
98220

98278
98291
98376
98410
98731

98734

98821
98978

99109
99313
99378
99515
99707

99800
99848
99928
99934
99942

99957

Manufacturer Address
Hi-Q Div. of Aerovox Corp. ..... Olean, N.Y.
Thordarson-Meissner Inc. . .. Mt. Carmel, 1.
Solar Mfg. Co........... Los Angeles, Cal.

Microswitch, Div. of

Minn. -Honeywell Freeport, I11.
Carlton Screw Co. Chicago, 11
Microwave Associates, Inc. . Burlington, Mass.
Excel Transformer Co. ... .... Oakland, Cal.
Xcelite, Inc. . ......... Orchard Park, N.Y.
San Fernando Elec. Mig. 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, .. So. Pasadena, Cal.
Sealectro Corp. . Mamaronech, N. Y.
ZeroMfg. 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.
AtleeCorp. . .......... Winchester, Mass.
Marshall Ind. , Capacitor Div. . Monrovia, Cal.
Control Switch Division, Controls Co.

of America . ........... El 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
Technology-Instrument Corp.

of California Newbury Park, Cal.

El Monte, Cal.

The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code for Manufacturers Handbook.

0000F
0000Z

000AB
000BB

00015-49
Revised:

Malco Tool and Die Los Angeles, Calif.

Willow Leather Products Corp. .. Newark, N.J.
ETA ... .. e England
Precision Instrument Comp. Co. Van Nuys, Cal.

May, 1970

000CS Hewlett-Packard Co., Colorado

Springs Div. ... Colorado Springs, Colorado

000MM Rubber Eng. & Development . . .Hayward, Cal.
000NN A"N"DMfg. Co. .......... San Jose, Cal.

000QQ Cooltron, ................ Oakland, Cal.

G00WW California Eastern Lab

Burlington, Cal.

000YY S.K. SmithCo. .. ....... Los Angeles, Cal.

From: Handbook Supplements
H4-1 Dated January 1970



UNITED STATES

ALABAMA

P.0. 8ox 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

2336 E. Magnofia St.
Phoenix 85034

Tel: (602) 252-5061
TWX: 910-851-1330

5737 East Broadway
Tucson 85716

Tel: (602) 298-2313
TWX: 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerten 92631

Tel: {714) 870-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

1101 Embarcadero Road
Palo Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2220 Watt Ave.

Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092

9606 Aero Drive
San Diego 92123
Tei: (714) 279-3200
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Bivd.
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 13910
6177 Lake Elienor Dr
Orlando, 32809

Tel: (305) 859-2900
TwX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

HAWAII

2875 So. King Street
Honolulu 96814

Tel: (808) 955-4455

ILLINOIS

5500 Howard Street
Skokle 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

ELECTRONIC
SALES & SERVICE OFFICES

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baitimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

P.0. Box 1648

2 Choke Cherry Road
Rackville 20850
Tel: {301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

21840 West Nine Mile Road
Southfield 48075

Tel: (313) 353-9100

TWX: 810-224.4882

MINNESOTA

2459 Unlversity Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel: (816} 763-8000
TWX: 910-771-2087

148 Weldon Parkway
Maryland Heights 63043
Tel: (314) 567-1455
TWX: 910-764-0830

NEW JERSEY

W. 120 Century Road
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

1060 N. Kings Highway
Cherry Hill 08034

Tel: (609) 667-4000
TWX: 710-892.4945

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albugquerque 37108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

6 Automation Lane
Computer Park
Albany 12205

Tel: (518) 458-1550
TWX: 710-441-8270

1218 Campville Road
Endicett 13760

Tel: (607) 754-0050
TWX: 510-252-0830

82 Washington Street
Poughkeepsle 12601
Tel: (914) 454-7330
TwX: 510-248-0012

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

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
TWX: 510-223-0811

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 885-8101
TWX: 510-926-1516

OHIO

25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300
TWX: 810-427-9129

3460 South Dixie Drive
Dayten 45439

Tel: (513) 298-0351
TWX: 810-459-1925

1120 Morse Road
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

6301 N. Meridian Avenue
Oklahema City 73122
Tel: (405) 721-0200
TWX: 910-830-6862

OREGON

Westhills Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portland 97225

Tel: (503) 292-9171

TWX: 910-464-6103

PENNSYLVANIA
2500 Moss Side Boulevard
Monroeville 15146
Tel: (412) 271-0724
TWX: 710-797-3650

1021 8th Avenue

King of Prussia Industrlal Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

*TENNESSEE
Mamphis
Tel: (301) 274-7472

TEXA

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080

Tel: (214) 231-6101
TWX: 910-867-4723

P.0. Box 27409

6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
TWX: 910-881-2645

231 Bllly Mitchell Road
$an Antonlo 78226
Tel: (512) 434-4171
TWX: 910-871-1170

UTAH

2890 South Main Street
Salt Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681

VERMONT

P.0. Box 2287

Kennedy Orive

South Burlington 05401
Tel: (802) 658-4455
TWX: 510-299-0025

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 285-3431
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 93004

Tel: (206) 454-3971
TWX: 910-443-2303
*WEST VIRGINIA
Charlesten

Tel: (304) 768-1232

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia.
North Holiywood, California.
Paramus, New Jersey . . . Skokle,
Illinois.  Thelr complete ad-
dresses are listed above.

*Service Only

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11748 Kingsway Ave,
Edmenton

Tel; (403) 452-3670

TWX: 610-831-2431

BRITISH COLUMEBIA
Hewlett-Packard (Canada) Lid.
4519 Canada Way

North Burnaby 2

Tel: (604) 433-8213

TWX: 610-922-5059

MANITOBA

Hewlett-Packard (Canada) Ltd.
513 Century St.

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) Lid.
1785 Woodwarg Dr.

Ottawa 3

Tel: (613) 255-6180, 255-6530
TWX: 610-562-1952

Rewlett-Packard (Canada) Ltd.
50 Gafaxy Bivd.
Rexdal

Tel: (416) 677-9611
TWX: 610-492.4246

QUEBEC

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Painte Claire

TWX.
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

Hewlatt-Packard Argentina
S.A.Cel

Lavalle 1171 -3°

Buenos Alres

Tel: 35-0436, 35-0627, 35-0431
Telex: 012-1009

Cable: HEWPACK ARG

BRAZIL

Hewlett-Packard Do Brasil
l.e.C Ltda.

Rua Frel Caneca 1119

Sao Paulo - 3, SP

Tel: 288-7111, 287-5858
Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
Praca Dom Feliciano 78
Salas 806/808

Porto Alegre

Rio Grande do Sul (RS)-Brasil
Tel: 25-8470

Cable: HEWPACK Porto Alegre

Hewlett-Packard Do Brasil
i.e.C. Lida,

Rua da Matriz 29

Botafogo 2C-02

Rio de Janeiro, GB

Tel: 246-4417, 246-2919
Cable: HEWPACK Rio de Janeiro

CHILE

Héctor Calcagnl y Cla, Ltda.
Casilla 16.475

Santlago

Tel: 423 96
Cable: CALCAGN! Santiago

COLOMBIA

Instrumentaclon

Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48-59

Apartado Aereo 6287

Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46

Cable: AARIS Bogota

Telex: 44400INSTCO

COSTA RICA

Lic. Alfredo Gallegos Gurdisn
Apartado 10159

San José

Tel; 21-86-13

Cable: GALGUR San José

ECUADOR

Laboratorios de Radio-Ingenieria
Calle Guayaquil 1246

Post Office Box 3199

Quite

Tel: 212-496; 219-185

Cable: HORVATH Quito

EL SALVADOR

Electronic Associates
Apartado Postal 1682

Centro Comercial Gigante

San Salva El Salvador C.A.
Paseo Escalon 4643-4° Piso
Tel: 23-44-60, 23-32-37
Cable: ELECAS

GUATEMALA

IPESA

5a via 2:01, Zona 4
Guatemala City

Tel: §3-6-27 & 64-7-86
Telex: 4176 Mahohegu

MEXICO
Hewlett-Packard Mexicana, S.A.
e C.V.

622 Adollo Prieto

Cot. de! Valle

Mexico 12, D.F.

Tel: 543-4232; 523-1874
Telex: 017-74-507

NICARAGUA

Roberto Terdn G.
Apartado Postal 689
Edificic Terdn

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

PANAMA

Electrénico Bajboa, S.A.

P.0. Box 4929

Ave. Manuel Espinosa Neo. 13-50
Bidg. Alina

Panama City

Tel: 230833

Telex: 3481003, Curundu,
Canal Zone

Cable: ELECTRON Panama City

PARAGUAY

Z.T. Melamed S.R.L.

Division: Aparatos y Equipos
Medicos

Salon de Exposicion y Escritorio:
Chile 482

Edificio Victeria—Planta Baja
Asuncion, Paraguay

Tel: 4-5069, 4-6272

Cable: RAMEL

PERU

Compaiiia Electro Medica S.A.
Ave. Enrique Canaual 312
San Isidro

Casilla 1030

Lima

Tel: 22-3900

Cable: ELMED Lima

PUERTO RICO

San Juan Electronics, inc.
P.0. 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
Avenida Italia 2877
Casilla de Correo 370
Montevideo

Tei: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlelt-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
INTERCONTINENTAL

3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8300, 034-8493

E 872



EUROPE

AUSTRIA
Hewlett-Packard Ges.m.b.H
Handelska 52/3

P.0. Box 7

A-1205 Vieana

Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
VLA

Avenue du Col-Vert, 1
8-1170 Srussals

Tel: (02) 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494

DENMARK
Hewlett-Packard A/S
Datavej

DK-3460 Birkered
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 16640 hp as

Hewlelt-Packard A/S
Torvet 9

DK-8500 Silkeberg
Tel: (06)-82-71-66
Telex: 16640 hp as
Cable: HEWPACKAS

Hewlett-Packard France
4 Quai des Etroits
F£9321 Lyon Cedex
Tel: (78) 42 61 45
Cable: HEWPACK Lyon
Telex: 31617

Hewlett-Packard France
29 rue la Gare
F-31700 Blagnac

Tei: (61) 85 82 29
Telex: 51957

GERMAN FEDERAL
REPUBLIC

Hewlett-Packard Veririebs-GmbH
Berliner Strasse 117

Postfach 560 140

D-6 Nieder-Eschbach/Fim 56
Tel: (0611) 50-04-1

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 FRA
Hewlett-Packard Vertriebs-GmbH
Herrenbergerstrasse 110
D-7030 Byblingen, Wilritemberg
Tel: (07031) 66 72 87

Cabie: HEPAK Béblingen

Telex: 72 65 739 bbn

Hewlett-Packard Vertriebs-GmbH
Yogelsanger Weg 2.

D-4 Diisseldar!

Tel: {0211) 63 80 31/35

(West Berlin)

Hewlelt-Packard Vertriebs-GmbH
Wilmersdorfer Strasse 113/114
0-1000 Berlin W. 12

Tei: (0311) 3137046

Telex: 18 34 05 hpbind

GREECE

Kostas Karayannis

18, Ermou Street
Athens 126

Tel: 3230-303

Cable: RAKAR Athens
Telex: 21 59 62 rkar gr

IRELAND
Hewlett-Packard Lid.
224 Bath Road

Sleugh, SL1 4 DS, Bucks
Tel: Stough {0753) 33341
Cable: HEWPIE Slough
Telex: 84413
Hewlelt-Packard Ltd.
The Graftons

Stamford New Road
Altrincham, Cheshire, England
Tel: (061) 923-8626
Telex: 668068

ITALY

Hewlett-Packard Italiana S.p.A.
Via Amerigo Vespucci 2
1-20124 Mlfan

Hewlett-Packard Itatiana Sp.A.
Via Colli, 24

1-10129 Tarin

Tel: (11) 53 82 64

Telex: 32048 via Milan

LUXEMBURG
Hewlett-Packard Benelux
S.A/NY.

Avenue du Col-Verl, 1
8:-1170 Brusseis

Tel: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494

NETHERLANDS
Hewiett-Packard Benelux, N.V.
Weerdestein 117

P.0. Box 7825

Amsterdam, 2 11

Tel: 020-42 77 77

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewletl-Packard Norge A/S
Box 149

Nesveien 13

N-1344 Haslum

Tei: (02)-53 83 60

Telex: 16621 hpnas n

PORTUGAL

Hewlelt-Packard Espailola, SA
Milanesado 21-23

Te!: (3) 203 62 00
Telex: 52603 hpbe e

SWEDEN

Hewlett-Packard Sverige AB
Enighatsvigen 1-3

Fack

$-161 20 Bromma 20

Tel: (08) 98 12 50

Cable: MEASUREMENTS
Stockhoim

Telex: 10721

Hewlett-Pachard Sverige AB
Hagakersgatan 9C

5-431 41 Milindal

Tel: (031) 27 68 00/01
Telex: 21 312 hpmindl s

SWITZERLAND

Hewlelt Packard (Schweiz) AG
Ziircherstrasse 20

P.0. Box 64

CH-8952 Schliaren Zurich
Tel: (01) 98 18 21,24

Cable: HPAG CH

Telex: 53933 hpag ch
Hewlett-Packard (Schweiz) AG
Rue du Bols-du-Lan 7

P.0. 8ox 85

UNITED KINGCOM
Hewleit-Packard Ltd.
224 Bath Road

Slough, SL1 4 DS, Bucks
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 84413
Hewlett-Packard Lid.
“'The Graftons™
Stamford New Road
Altrincham, Cheshire
Tel: (061) 928-8626
Telex: 668068

. SOCIALIST COUNTRIES

PLEASE CONTACT:
Hewlelt-Packard Ges.m.b.H.
Handelskai 52/3

P.0. Box 7

A-1205 Vienna

Ph: (0222) 33 66 06 to 09
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewletl-Packard S.A.

Rue ou Bois-dulan 7

P.0. Box 85

CH-1217 Meyrin 2 Geneva
Switzerland

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva

et ackard Oy Telex: 85/86 533 hpdd d Tel: (2) 6251 (10 lines) TelectraEmpresa Tecnica de 1217 Meyrin 2 Geneva Yoty 2.24.86
Bulevardl 26 Hewlett-Packard Vertriebs-GmbH Cable: HEWPACKIT Milan Equipamentos Tel: (022) 41 54 00
PO, Box 12185 Wendenstr. 23 Telex: 32046 g'ecI;ic:il 5-*;-'-' 103 Cable: HEWPACKSA Geneva
SF-00120 Helsinki 12 ?IZ ,(‘;:nlnxﬂaloi s1/52 Hewlett-Packard Italiana S.p.A, P“o‘ B‘:ﬂ' 1‘:31' onseca Telex: 27333 hpsa ch
Tel: (90) 13730 el Piazza Marcont Lis
Catie, NEWPACKOY-Helsioki  Cable: HEWPACKSA Hamburg 100144 Rome - Eur b a8 60 72 TURKEY )
Telex: 17-1563 het Telex: 21 53 032 hphh d Tel: (6) 5912544/5, 5915947 ; . Telekom Engineering Bureau
: g Cable: TELECTRA Lisbon Saglik Sok No. 15/1
Cable: HEWPACKIT Rome -
FRANCE Hewlett-Packard Vertriebs-GmbH Telex. 61514 Telex: 1598 Ayaspasa-Beyaglu
Hewlett-Packard France Unterhachinger Strasse 23 ! SPAIN P.0. Box 437 Beyoglu
Quartier de Courtaboeuf 1SAR Center Hewlelt-Packard Italiana S.p.A. H ? N sA Istanbul
Boite Postale No. 6 0-8012 Ottobrunn Vicalo Pastori, 3 "":- ackard Espaiold, SA. 1 a9 40 40
F.91401 Orsay Tel: (0811) 601 30 61,7 1.35100 Padova :;:'u"a Cable: TELEMATION Istanbul
Tel: (1) 907 78 25 Telex: 52 49 85 Tel: (49) 66 40 62 rid 1
Cable: HEWPACK Orsay Cable: HEWPACKSA Miichen Telex: 32046 via Mitan Tel: 458 26 00
Yelex: 60048 Telex: 23515 hpe
AFRICA, ASIA, AUSTRALIA
ANGOLA CYPRUS Blue Star, Ltd. Yokogawa-Hewlett-Packard Ltd.  PAKISTAN TAIWAN
Telectra Empresa Técnia Kypronics 1-1-117/1 Nitto 8ldg. Mushko & Company, Ltd. Hewlelt Packard Taiwan
de Eléctricos 19 Greg Road  Sarojini Devi Road 2.4-2 Shinohara-Kita Oosman Chambers 39 Chung Shiao Wesl Road
SAR P.0. Box 1152 Secunderabad 3 Kohoku-ku Abdullah Haroon Road Sec. 1
Rua de Barbosa Rodrigues Nlcosia Tel: 76391,77393 Yokohama 222 Karachl 3 Qverseas Insurance
421° Tel: 45628729 Cable: BLUEFROST Tel: 045-432-1504 Tel: 511027, 512027 Cnlfn. Bidg. 7th Floor
E::"s:u Cable: Kypronks Pandehis Blue Star, Ltd. Telex: 382-3204 YHP YOK Cable: COOPERATOR Karachi ;:I”Jllslso 12 szt
23/24 Second Line Beach Yoko awa -Hewlelt-Packard Ltd.  Mushko & Company, Ltd. . 240249 '
Cable: TELECTRA Luanda ETHIOPIA Madras 1, india Chuer ards, 388, Satellite Town Ext. 240-249
Alrican Salespower & Agency Tel: 2 39'55 uo ainindl Telex: TP824 HEWPACK
AUSTRALIA Private Ltd., Co. Telex. 379 Rm. 603 3, Rawalpind| Cable: HEWPACK Taipei
umeu mlum Austratia P. 0. Box 718 Cabre: BLUESTAR 2-Chome Tel: 41924 .
Ply. Ltd. 58/59 Cunningham St. 2ble: 1ZUMI- cno Cable: FEMUS Rawalpindi THAILAND
Mito, UNIMESA Co., Ltd.

22-26 Weir Street

Glen Iris, 3146

Victoria

Tel: 20-1371 (6 lines)
Cable: HEWPARD Metbourne
Telex: 31 024

Hewlett-Packard Australia

Corner Bridge & West Streets
Pymbie, New South Wales, 2073
Tel: 449 6566

Cable: HEwPARD Sydney

Tele:

Mewle!( Pa:kara Australia
Pty.

97 Chulch;l! Road
Prospect 5082

South Australia

Tel: 65-2366

Cable: HEWPARD Adelaide

Hewlett Packard Australia
Ply. Lta.

2nd rlau Suite 13

Casablanca Buildings

196 Adelaide Terrace

Perth, W.A. 6000

Tel: 25-6800

Cable: HEWPARD Perth

Hewlelt-Packard Australia
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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 National Bureau of Standards, to the extent allowed by the
Bureau’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY 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 WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL 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.
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SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION. resistance. It can be combined with the Model 34701 A,

Model 34702A or Model 34703A Plug-On Module,

shown in Figure 1-1, to make these measurements. Table
1-2. The Hewlett-Packard Model 34750A Display Mod- 1-1 lists the various plug-on modules which condition
ule is part of the low cost 3470 Measurement System

the input to the Model 34750A, and indicates the
designed to measure AC volts, DC volts, current and functions of each.

[[] HEWLETT « PACKARD 347204 BATTERY MODULE EWLETT « PACKARD

MODE BATTERY TEST

om0

[()] HEWLETT : PACKAAD 347014 DC VOLTMETER

{T)] HEWLETT - PACKARD 347024 MULTIMETER

iNPUT
D v

b

[(#)] HEWLETT » PACKARD
f SOURCE

34703A DCV/DCA/ft METER
FUNCTION  RANGE

20900000 [‘!wm
my v

MANUAL
Lyl M

& STEP

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

1-1
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Model 34750A

T =TI '-1!
| st

~ 11456A 18019A
READ OUT TEST CARD CARRYING CASE

11457A 10576A
RACK MOUNT KIT RACK MOUNT KIT

562A-16C
PRINTER CABLE

1-2

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 | Q |ACV |DCA | Auto-
Ranging

34701A

DC Voltmeter X
34702A
Multimeter X X| X
34703A
DCV/DCA/Q 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. 18019A - Carrying Case- Accomodates the
34750A Display Module, a center module, and a
“plug-on” module plus the power cord and input cables.

¢. 11457A - 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.

i-11. INSTRUMENT AND MANUAL [DENTIFI-
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.

XXXX
S—

Four digit prefix  Letter identifies the
identifies a series country where the
of instruments. instrument was man- ticular instru-
ufactured.
(A - America, U - United Kingdom,
J - Japan, G - Germany)

XXXXX
N

Five digit suffix
identifies a par- O

ment in a series.

Figure 1-3. Instrument Serial Number (on rear panel).
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Section II

SECTION 1I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions
for the installation and shipping of the 34750A. In-
cluded are initial inspection procedures, power and
grounding requirements, environmental information and
repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This 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.

2.5. POWER REQUIREMENTS.

2-6. The 34750A can be operated from the following
nominal primary power sources:

Line Voltage |  Tolerances ‘ Frequency Range
100V +5%to-10% 48 to 440 Hz
120V +5%to-10% 48 to 440 Hz
220V +5%to-10% 48 to 440 Hz
240 V +5%to-10% 48 to 440 Hz

The 34750A 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.

Receptacle for Primary Power Cord.

Shown for 100 VAC power line.

Operating voltage is shown in module window.

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.

2-1
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The primary power voltage that is currently selected to
operate your 34750A can be observed in the power
module window. (See Figure 2-1).

2-7. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National Elec-
trical Manufacturers’ Association (NEMA) recommends
that the instrument panel and cabinet be grounded. The
Model 34750A is equipped with a three<onductor
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 34750A should not be operated where the
ambient temperature exceeds 0° C to 50° C (32° F to
1220 F) or stored where the ambient temperature
exceeds - 400 C to 75° C (- 40° F to 167° F).

2-12. INSTRUMENT MOUNTING.
2-13. Bench Use.

2-14. The front of the 34750A 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 contajner 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 fo 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
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10576A

6.09

FRONT VIEW SIDE VIEW

L— 7.30“—" L—4.9§'«J

11457C

T

6.09"

L— 7. eo"—-] L—4-99"*I

10573A
OO
5.22
L P °
10574A
= (!
5.22
1P °
!— 19.00"
11457A
6.l7“ D
11457B
6.17” < } < >
L 19.00"

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

2-21. POWER CORDS AND RECEPTACLES.

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

Section 11

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 (IEC).

A 125V -6A* 250V -6A*
(7 S Oy i P 3
~3 _"(xr’,'?‘\ \./-_-?‘\_:—. S
S C /) \\ v \} I/ff \
o [ <5 N D NSRS
N - &y e 1 R
8120-1351 8120-1369 8120-1689 8]20-1348  8120-0698

*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-3. Power Receptacles.

Rev. A 23
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Section III

SECTION 111
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

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 PANEL 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.

3-5. WARM-UP.

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 - 159 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.

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

Sliding plastic cover. Prevents
access to fuse (F1) and voltage
selector P.C. Assembly when
instrument is connected to line.

Instrument Serial Number Plate.

"’////

7
10OV 20V |220V]240V
500m A ZSNA

Fuse OOVEOY ZEOVEIOY

Power Module

+ Reference
Adjustment
(A1R82)

(PM1)
4750A-B-3473
Connector Zero Detect Comparator - Reference Adjustment
(XA2) Offset Adjustment Zero Detect Hysteresis Adjustment (A1R81)
(A1R27) (A1R24)

Figure 3-1. 34750A Rear Panel.

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

ONLY.
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. This measurement example is for a dc voltage of + 1.2 voits measured on the 1 volt range of an -hp- Model 34701A. For this

measurement the voltage at A and B is + 1.2 volts for the entire measurement sequence.

Prior to tg {during 5Tp of the previous measurement) S5 was connected to ground and Sg was closed. The Auto-Zero circuit
was enabled and a voltage applied to the + input of the Integrator Amplifier (point F) that causes the voltage at E to be 0
volts. This voltage will stay at F until the Auto-Zero circuit is again enabled after the value of the input voltage has been
determined.

At tg, Sp is switched to the output of the signal conditioning unit and the Input Amplifier is given time to respond to its new
value during oT;. Sg is open during this time interval so the output of the Integrator remains at 0 volts.

SB is closed at tq and the Integrator output ramps to a level proportional to the input voltage during ‘IT2.

The output level of the Integrator remains constant during 2T3 because SB opens at ty. SA is switched to one of the reference
voltage positions (- Ref. for a + voltage at B) and the Input Amplifier is given time to achieve its new output level.

During 3T4 and 4T5, SB is closed and the Integrator output ramps toward O volts. When zero detect occurs SA is switched to
ground and the Auto-Zero circuits are enabled. During the time interval from t3 until zero detect occurs the output of a fixed
frequency oscillator is counted. The counts accumulated during this time interval are transferred to storage buffers and
displayed as measured resutt on the front panel.

The auto-zero cycle begins at zero detect. Zero detect can occur as late as tg. The time interval 5T0 provides adequate time
for the Auto-Zero circuits to complete the auto-zero cycle.
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Section [V

SECTION IV
THEORY OF OPERATION

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
“Plug-On Module”. The signal-conditioning unit converts
the input signal to a dc voltage between * 2 volts (£ 1
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 discussed 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 dope integrating measurement technique

employed by the 34750A is described with waveforms
and a timing sequence in Figure 4-1. Each measurement

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.

45 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 Q1 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 TP1 to O V with point
1 grounded. The FET Bias Network is discussed in Note
1 of Figure 4-2.

GAIN X3e5 ‘-"
N

~
~
~
~
~
~
~
12V t12v ~

20K 20K

I
|
!
\
|
I
\
|
I
!
|
|
[

|
o
SIGNAL Q)
TOBE — al -
MEASURED
(FROM PLUG-
ON MODULE )
Q2 /Q3

I

|
+REF -REF

/a4
\Y%

|
[
|
|
I
!
|
L

NETWORK.
AN
AMPLIFIER
OUTPUT RO -~
o 220K " 3‘_‘ FE
FET Bias —
NETWORK CRA i A
VOLTaGE
FET BIAS CONTRO.
NETWORK STASE

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 + 5V CRA is reverse biased
allowing the gate voitage to be
supplied by the FET BIAS

{attenuation 3451,

K RF )

SEE NOTE |

far canducting)

Figure 4-2. Simplified Diagram of the Input Amplifier.
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4-8. 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 re-
quired to quickly recover from overload conditions. The
Auto-Zero feedback voltage for the Integrator and the
Sope 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.

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

4-10. Zero Detect Circuits.

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

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. +3V to OV or 0V to +3V).
Adjustments R24 and R27 are used to calibrate the
instrument for small input voltages.

4-12. Auto-Zero Cycle.

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 O volt
output level (this is important when recovery from
overload isrequired). 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 Ql6 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.

4-14. DIGITAL PROCESSING CIRCUITS.

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 combt
national logic networks. A combinational network is a

L‘— GAIN of

\O—-J-n—— GAIN of 10
|

yYax
Y a

OUTPUT
FROM
INTEGRATOR

AUTO -
ZERQ
VOLTAGE

OUTPUT  1,69K

-8- of T
34750A-8-3488 INPUT
AMP
HYSTERESIS

ADJ

HIGH

GAIN
COMPONENTS

WAVEFORM AT

poNT (D
w/ SHOWN FOR
+ INPUT
ZERQ ov
DETECT _
SIGNALS . ZERO DETECT.
. POLARITY AT

= POINT (D CHANGES
T~ WITH RESPECT
TO PONT @

VOLTAGE AT
POINT 2
(slightly negative)

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.
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INTEGRATOR

VOLTAGE
(FROM SIGNAL
CONDITIONING —
MODULE ) _l sa

+REFe®
-REF®

Q6

CAPACITOR

\
\
°oF
% AUTO- ZERO

ZERO
DETECT

AUTO-ZERO
VOLTAGE

O F— ‘
|
1
i
|
ENABLED | | |
! !
|
| ‘ |
NOT | |
ENABLED [ { . +— ‘ L
oy T2 T3 ‘ Ta Ts sTo
| | 1
to t t2 13 ta ts to

347504 -8- 3487

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 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 “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.

PRESENT STATE

OQUTPUT FUNCTION

NEXT STATE FUNCTION
INPUTS
(QUALIFIERS) COMBINATIONAL
LOGIC

MEMORY COMBINATION
(STORAGE, FLIP- OUTPUT | — = QUTPUTS
FLOPS, COUNTERS,
—»| (GATES, ROMS, ETC.) ETC.) . LOGIC (INSTRUCTIONS)
CLOCK

347034 B-3466

Figure 4-6. Block Diagram of Typical ASM.
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INPUT NEXT STATE PRESENT STATE OUTPUT
FUNCTION FUNCTION FUNCTION FUNCTION
r I \ r o~
RESET TIMING TIMING  SIGNALS
CE?)E‘}( TIMING CENERATAR - |—® 10 ANALOG CIRCUITS
(A,B,C)
TN F
ﬂ CLOCK  DISABLE GEN. RESET z
ACCUMUL ATOR|
| NECIWLATOR para SCANNER _OUTPUT mgATA
ACCUMU- PLAY
2ERO DETECT ATOR AND
A,8,C ANALOG 8 DATA TRANSFER _PULSE AND CONTROL
TMiING ] CIRCUITS TRANSFER —’STORAGE CIRCUITS
SIGNALS CIRCUITS 8CD DATA
ZERO
DETECT
PULS LSD X,v,Z
BLANK =1 e
30 & 300H: LEAST
PLUG ~ON SIGNIFICANT
MODULE DIGIT
— BLANK

347504-8-3483

Figure 4-7. ASM Simplified Block Diagram.

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

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 crystalto sustain
oscillations. Buffer U7 is a unity gain amplifier which
isolates the clock circuit and prevents loading of the
clock by the external circuitry.

CLOCK BUFFER

CLOCK OUTPUT

== 47pt § 3MHz (opt. 060, 60Hz operation ) or
2e5MHz (0pt.050,50Hz operation )

34750A-B-3479

Figure 4-8. Data Clock.

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

4-20. The Timing Generator consists of three D flip-
flops which generate signals A, B and 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 Ul6 and U8). The various
combinations of signals A, B and C determine the “State
Codes” of 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.

44

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.

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 O 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:

The polarity of voltage on the D input
of Flip-Flop Ul8 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 Q output 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 initjal transistion at
zero detect. The Zero Detect Catcher
is a flip-flop which responds to only
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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

Section IV

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.

B. State 001

1.
2.

C. State 011

1.
2.
3.

D. State 111

1.
2.
3.

A. State 000
1.
2.
3.

To n T2 i8] Ta Ts * s
- State ode
F—OGI DH—%‘*IH HO*J'—\OO —-L-ooon
| Thie signal wliil remain low f
U8 Pin 8 - the HOLD LINE (U8 Pind)lis
‘ | held low.
|
wome U U—U‘_L—U—Ll[
En meser 1 ‘ ’erEnl: n‘l‘gh‘"aIMY?”:h:' e
(U8 Pin3) | |‘ — |2 ‘—’4 "‘ ond this pulse will
H genarated 10 rewst the
ol 1 ‘ | Timing Gaeneratar.
o P T | S\G:AL | ‘
HE'; ILLEGAL STATE ‘ 1
c EXIT LOOP i
i SIGNAL j—L—
[ .« STATE CODE L
% | B |
2T SG(I;VAL ‘
1o | | r
LIGE (YZOT)
LhRE SIGNAL
LNRE Ta T |
Zero Detect
[ oo | [ |-
LIGE INTEGRATOR ~
yzor WAVE FORM b =
s (~ INPUT ) [
- —— bt o e 3 2 Ty 0
E. State 110
Mainframe auto-zero cycle occurs (LMATZ). 1. Input disabled.
Integrator enabled. 2. Reset for about 128 counts (40 us).
Cycle in auto-zero if “’Hold" line is low. 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:
Input enabled (LIEN). a. Data Clock Disable pulse generated.
Integrator disabled. b Transfer pulse occurs.
C. Reference voltage disabled.
d Auto-Zero Cycle begins.
Input enabled (LIEN). F. State 100
Integrator enabled (LIGE) starts run-up. 1. Input disabled.
Polarity of input determined. 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

START

Input disabled.
Integrator disabled.
Proper reference voitage selected (LNRE or LPRE).

a.
b.

- reference selected for + input.
+ reference selected for - input.

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

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.

Figure 4-9. 34750A Flow Chart.
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Figure 4-10. Zero Detect and Data Transfer Timing.

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

4-24. The Data Accumulator counts pulses from the
Data Clock starting at the beginning of run-down (T3 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 4-11).

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

RIGHT / LEFT HALF
DRIVER TRANSISTORS

CHARACTER SCAN

LEAST SIGNIFICANT
DIGIT BLANK

(FROM PLUG-ON)

)
X -
DATA
Y «——SCANNER
Il LINES
7 -—
A LEFT RIGHT
SCCLON&ER HALF§ HALF
CHARACTER (6KHz)
GENERATOR — — ’
. ]
K( —7 > S —
BCD 9 7 & v 1 —
DATA —2—m s { = p 2
(1,2,4,8) 20 P r4
FROM e oo
DATA ' \—)'71*
ACCUMULATOR
34750A-B-3482
10 LINE
CODE

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 first followed by those of
the left half.

4-27. Reset Timing (See Figure 4-12).

4-28. The Reset Timing circuits generate a reset pulse at
the beginning of run-down (T3) 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 (Ull). Figure 4-12 shows

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 Clock 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
17).

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 (Ul4) are used to do this. As
indicated on the schematic diagram, all inputs to the Nor
Gates (Pins 5, 6,9 and 8) must be low in order to obtain
a low at Pin 11 of Ul4. A low at Pin 11 of Ul4 wil
blank the digit.

3MHz
FROM DATA
CLOCK
Ul
<4 RESETS + 32
+4 COUNTER
ui2
TO DATA J +2 2 +2 +2
ACCUMUL ATOR ==—8
AND
TIMING GENERATOR
RESET CIRCUIT
LOW HERE
RESETS + 32
COUNTER

SIGNAL

"A" FROM
TIMING

GENERATOR

34750A-B- 348

CONTINUES LOW
s‘i"‘“'— _l— UNTIL 1.

'y

RESET +5V
PULSE ov :“ =
128 COUNTS OF MAIN CLOCK
{~40us for Opt. 060, = 48us for Opt. 050 )

Figure 4-12. Reset Timing.
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Section V

SECTION V
MAINTENANCE

51. 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 (34701A, 34702A or

34703A).
Ecwnou?

INSTALLATION OR REMOVAL OF PLUG-ON 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.

5-5. Connect an 11456A 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 34701A, 34702A or
34703A 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.

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)

Figure 5-1. 11456A Readout Test Card.

1 V Range

Accuracy :

+ (0.002 % of setting
+0.0004 % of range)

DC Standard -hp- Model 7408

Table 5-2. Operational Checks.

Connections
on 11456A Assembly

Display
E xpected

Refer to the following Areas of the Manual
if the Correct Display is not Obtained.

Input Pin to + Ref.
Input Pin to - Ref.
DP1 to GND3
DP2 to GND3
DP3 to GND3
DP4 to GND3

+ 1.00000 ( t 2 counts)
- 1.00000 (+ 2 counts)
XXX XX
XX XXX
X XXXX
XXXXX

NOTE
X represents any digit
between 0 and 9.

Paragraph 5-16, Figure 7-3
Paragraph 5-16, Figure 7-3
Figure 7-3
Figure 7-3
Figure 7-3
Figure 7-3

Rev. A 5-1
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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.

A NUMBER OF BRASS TERMINALS EXTEND FROM
THE POWER MODULE (PMI) INTO THE INSTRU-
MENT. (SEE FIGURE 5-4).. A PLASTIC COVER HAS
BEEN PLACED OVER THE TERMINALS TO PRE-
VENT ELECTRICAL SHOCK WHEN WORKING IN
THE ARFA 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/
34701A or equivalent) between AIGND] and the
cathode of A1CR25.

b. Observe the voltmeter and adjust A1R69 for
+12V £10mV.

5-13. INPUT AMP. OFFSET ADJUSTMENT.
a. Connect TP4 of the Al assembly to GNDI.

b. Connect a digital voltmeter (-hp- Model 347404/
34701 A or equivalent) to TP1, using GND1 as reference,
and adjust AIR8for OV = I 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 STANDARD for a .20000 V output. (If a Model
34703A plug-on is used, set i for “MANUAL” opera-
tion.) Note the indication of the voltmeter display.

c. Invert the input and again observe the display. If
the indications in steps b and ¢ 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
o D Z/_\ = ] hp 34750A
PRl —
cBEBBEEE - LA

hp 347014
347024
347034

—

SgelHee

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

Section V

instrument for + 1 V £ 1 count.

c. Apply -1.00000V to the Model 34750A input
from the DC STANDARD.

d. Adjust the “-” control on the rear panel of the
instrument for- 1 V + 1 count.

A1GND1

ATR8

A1CR25

PM1

Qi
(underneath)

J2
(underneath)

Test Jumper

Figure 5-4. Chassis Mounted Component and Adjustment Locator.
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Section VI Model 34750A
ABBREVIATIONS
Ag D silver Mz ... .. heryz {cycle{s) per second} NPO ... ... ... .. ... .. negative positive zero sl .. ... L slide
Al aluminum {zero temperature coefficient) SPDT single-pole double-throw
A .amperels) ID . . ... ....inside diameter ns . nanosecondis) = 109 seconds SPST ........... single-pole single-throw
Au gold  impg impregnated  nsr.... ... L. not separately replaceable
ned incandescent Ta . .tantalum
C.. capacitor  ins sutation (ed) . . ...ohm{s) TC.. . temperature coefficient
Cer ceramic obd . .order by description  TiO2 ... .titanium dioxide
coef . . coefficient k2 . kilohm{s) = 10*3 ohms  OD . outside diameter  tog S .. ..toggle
com ..common  kHz ... .. ....... kilohertz = 10*3 hertz tol .. S........... tolerance
comp composition P . .....peak trim. trimmer
conn connection L ... ... inductor  pA . picoamperels) TSTR ... .. .. ... ............. transistor
L L...... . dineartaper pco. ... L. printed circuit
dep ... ... .deposited log . logarithmic taper pF ... ... .. picofarad(s) 1012 farads V.. ... .. P . voltls)
DoPDT double-pole double-throw piV... peak inverse voltage vacw . .... alternating current working voltage
DPST double-pole single-throw MA .. milliampere(s) = 10-3 amperes  p/o ........................... part of  wvar . [ . .variable
MHz .. megahertz = 10*6 hertz  pos .....position{s)  vdcw direct current working voltage
elect electrolytic M2 _megohmis) - 10*6 ohms  poly ... . polystyrene
encap .. .encapsulated met flm P metal film  pot . .potentiometer W ... ...... ... .. ....... .. wattls)
mir manufacturer p-p ... .peak-to-peak e with
........ farad{s}) ms millisecond  ppm R B .parts per million . working inverse voltage
field effect transistor MIg ..... ... .. ...... . mounting  prec precision (temperature coeffient, w/o . .................. . without
fixed mV . millivoltts) = 103 volts 1ong term stabifity and/or 10Ierance) WW ......................... wirewound
i MF o . microfarad(s)
GaAs ....galliumarsenide MS ........... ... microsecond(s) R...... . . resistor
GHz ... ... . gigahertz = 10*9 nertz MV . microvoltls) = 106 volts  Rh .. ... ... o .rhodium
od . .. ...guardled) my . lear® rms. root-mean-square - .- ... .Optimum value selected at lagtorv,
Ge o germanium POU. o rotary average value shown (part may be omitted)
gnd _groundled) PA .. ......... nanoampere(s) = 109 amperes * ... no standard type number assigned
NC .o normally closed  Se ....................... selenium selected or special type
Ho.ooooooo .......henry{ies) Ne .. e R Lneon  SEEt L. ... ... ... section(s)
HG mercury NO ... normally open  Si .. ... _ silicon ® Dupont de Nemours
DECIMAL MULTIPLIERS
( Prefix Symbols Multiplier Prefix Symbols Multiplier
tera T 1012 centi c 102
giga G 109 milli m 10-3
mega M or Meg 106 micro u 106
kilo K or k 103 nano n 10
hecto h 102 pico p 1012
deka da 10 femto f 1015
deci d 10! arto a 10718 STD-8-2734
DESIGNATORS
AL assembly  FL .. filter Q. . transistor TS . . terminal strip
B . motor  HR - heater QCR transistordiode U .. ... ... ... ..........Microcircuit
BT battery  IC P contegratedciveuit . R oL resistor v vacuum tube, neon bulb,photocell, etc
C. . capacitor  J jack . thermistor W _..... ... .. cable
CR N . diode K...... e - . .relay . switch X . .socket
DL _...delay line L ....... . .. .inductor transformer XDS lampholder
DS e lamp M oL meter terminal board  XF fuseholder
E e . misc electronic part  MP e mechanical part thermocouple Y . . . crystal
Foo PN e fuse P plug TP .. testpoint 2 ... network

60 Rev.A
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Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

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:

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.

6-6. 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. PARTS CHANGES.

6-9. Components which have been changed are so marked
by one of three symbols;i.e. A, A with a letter subscript,
e.g. A,, or A with a number subscript e.g. A;4. A A with
no subscript indicates the component listed is the preferred
replacement for an earlier component. A A with a letter
subscript indicates a change which is explained in a note at
the bottom of the page. A 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 () in the reference

designator column are available only for repair and service
of Hewlett-Packard instruments.

Rev. A 6-1



Model 34750A

Section VI
Table 6-1. Replaceable Parts
Reference oo Mfr
- . HP Part Number| Qty Description Mfr Part Number

Designation Code
Al 34750-66501 1 BOARD ASSY:MAIN (INCLUDES A2) 2848C 34750=-66501
AlCL 0140-0204 3 C:EXD MICA 47PF 500V 72136 DM15E470J0500WV 1CR
AlC2 0160-2207 2 C:FXD MICA 300 PF 5% 2848¢C 0160-2207
AlC3 0160-2204 C:FXD MICA 100PF 5% 7213¢ RDM15F101J3C
AlC4 0l160-3622 10 C:FXD CER 0.1 UF +80-20% LOOVOCH 72982 8131-100-651-1042
ALCS 0140=-0204 2 C:FXD MICA 47 PF 5% NPQO 500VOCW 14655 KOM15E470J5C
AlC6 0160=2199 2 C:FXD MICA 3C PF 5% 30GVDCW 2848C 0160~2159
ALCT 0150-0045 1 C:FXD TI 8.2 PF 5% 500V0CR 78488 TYPE GA
AlCS8 0lé60=3622 C:FXD CER Q.1 UF +80=2u% 100VOCW 72982 8131-100=651=10412
AlC9 0160=3622 C:FXD CER C.l UF +80=20% 100VDCHW 72982 8131=100~651=1047
Al1C10 0160=4025 13 C:FXD Q.33 UF 102 2848C Gl60=4025
AlC11 Gl60=-2207 C:FXD MICA 300 PF 5% 28480 Cl160-22C7
AlC12 0160-3501 1 C:FXD P3LY 4 UF 10% SOVDCW 84411 HEW 138
AlC13 0160-0820 1 C:FXD CER 0.05 UF +80~2C% 25VDCW 72982 5855 Y5U 5G372
AlCl4 0150-G050 2 C:FXD CER 1000 PF +80-2C% 10U0OVDCHW 56285 CG67B102€E1022526-CDH
Al1C15 0180=17%4 1 C:FXD ELECY 22 UF 10% 35VDCW 56285 150D226XS035R2=DYS
AlCl6 €160=2199 C:FXD MICA 30 PF 5% 300VDCW 28480 0160-21939
AlC17 0160-3077 2 C:FXD MY 0.C27 UF 10% 100VDCW 5628¢ 225P2739WB1=PuWM
AlC18 0160-3077 C:FXD MY 0.027 UF 10% 1COVDCW 5628S 225P273GWB1~PWM
AlC19 0160=-3622 C:FXD CER 0.l UF +80~20% l1OCVODCW 72982 8131-10C-651-1042
AlC21 2160-3622 C:FXD CER C.l UF +80-20% 1GCVDCwW 72982 6§131-100-651~10412
Al1C22 ClaC-C204 C:FXD MICA 47 PF 5% NPG SOCVDCW 14655 RDML5E47QJS5C
AlC23 0l60-3847 2 C:FXD CER 0.0l UF +100=10% 25VOCW 72982 8005-QlACB=wW5R=1C3P
AlC24 018C-17C1 2 C:FXD ELECT 6.8 UF 20% 6VOCLW 28480 0180-17C1
AlC25 0160=-3622 C:FXD CER 0.1 UF +80=20% 100VOCHW 72982 8131-100~€51-104Z
AlC26 0160~3847 C:FXD CER 0.0L UF +10C=10% 25VOCW 72982 8005-Q1ACB~W5R~1G5P
Al1C27 0140-0200 1 C:FXD MICA 390 PF 5% 72136 RDM15F3G1=J3C
Al1C28 0180-0229 1 C:FXD ELECT 33 UF 10Z 10OVDCW 28480 0180-0229
ALC29 0160-0362 MICA S10PF 5% 28480 0160-0362
AIC31 016C~3622 CER 0.1 UF +80~20% LCOVOCW 72982 8131-100-651-1047
A1C32 0160-3622 C:FXD CER U.l UF +80=20% 100VDCW 72982 8131=10C=651-1042
Al1C33 C16C=3622 C:FXD CER Q0.1 UF +80-20% LOOVODCHW 72982 8131-100-651~10412
Al1C34 0180-0228 2 C:FXD ELECT 22 UF 10% 15VDCW 562865 1500226X9015B82=DYS
ALC35 01800465 2 C:iFXD 500 UF 3GVDCW 28486 0160-408C
AIC36 0180-0465 C:FXD 500 UF 30VDCW 28480 0160-4080
A1C37 0180-C228 C:FXD ELECT 22 UF 10% 15VDCW 56286 1500226X5015B2~DYS
Al1C38 016C=3622 C:FXD CER 0.1 UF +8C--20% 100VDCW 72982 8131-100-651-1042
A1C39 01800466 1 C:FXD 2200 UF L5VDCW 2848C 016C-4081
Al1C4l 0150~-0050 C:FXD CER 1000 PF +#82-20% 1000VOCW 56289 CC6TBLO2EL022S26~CDH
AlC42 0180-1701 C:FXD ELECT 6.8 UF 20% 6VDCH 28486 0180-17¢1

ApALCA3 01604095 C:FXD 5 PF 500V 95275 VY 13CORSE
AlCR1,2 1901=06040 10 DIODE:SILICGN 50 MA 30 WV 07263 FOG1GE8
AI1CR3 1901-6040 DIODE:SILICON 50 MA 30 WV 07263 FDG1C88
A1CR4 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDGl088
A1CRS 1901-0376 3 DIODE:SILICON 35V 28480 1901-0376
ALCRE 190 1=0040 DIODE:SILICON 50 MA 30 WV G7263 FDG1088
A1CR7 1902-0041 2 DIGDE :AREAKDOWN 5.11V 5% 04715 $21063%~-98
AICRS 19010040 DIODE:SILICON S0 MA 30 WV 07263 FCGl088
A1CRS 1901-0040 DIODE:=SILICON 50 MA 30 WV 07263 FDG1CH8
ALCRIC 190.1=-0586 1 DIODE:SI 30 WV 1U PA LEAKAGE 2848C 1501-0586
A1CR11 1901-0376 OIODE:SILICON 35V 2848C 1601-0376
ALCR12 1901=0040 DIODE:SILICCN 50 MA 30 WV Q07263 FCGloé88
A1CR13 19C1-0376 DIVDE:=SILICON 35V 2848C 19C1-0376
A1CR1l4 1902-0048 3 DIODE :BREAKDOWN 6.81V 5% 04713 §210939-134
A1CR15 1901-0040 DIGDE:SILICON 59 MA 30 WV 07263 FDGL088
A1CRLE 19010040 DIODE:SILICUN 50 MA 30 WV 07263 FDG1088
AICR1T 1901-0518 1 DIODE:HOT CARRIER 2848C 1901-0518
ALCRLS8 1902-0048 DIODE :BREAKDOWN $.81V 5% 04713 $210939~134
A1CR19 1901-0028 7 DIODE:SILICON 0.75A 400P1V 04713 SR135€&=9
A1CR21 1901-2028 DIUNE:SILICUN G.75A 400P[V Q4713 SR1358=9G
A1lCR22 1501-0028 DIUDE:STLICON 0.75A 400PIV 04713 SR1358-9
AL1CR23 1601-0028 DICDE:SILICCN 0.75A 4GOPIV 06713 SR1358-9
AICR24 1502-0048 DIOCE:BREAKDOOWN 6.81V 5% 64713 S210936<134
A1CR25, CR26 1902-0202 2 DIODE BREAKDOWN:15.0V 5% 1W 28480 1902-0202
A1CR27, CR28 DIODE BREAKDOWN:6.43V (MATCHED WITH A1U25

AS A SET, SEE A1U25 FOR PART NUMBER TO ORDER)
A1CR29, CR31 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358-9
ALCR32 1902=-0551 1 DIODE BREAKDCHN:6.19V 5% 2848Q 1602-0551
A1CR33 1901-0028 DIODE:=SILICON C.75A 4QOPIV C4713 SR1358-6
A1CR34 19022041 DIODE:BREAKCOWN 5.11V 5% 04712 S71063%9=G8
AlLLL 91CC~3223 2 COIL:FXD 220 UH 28480 91nN0-~3223
AlL2 S100=3223 CUOIL:FXD 220 UH 2848C 9100-3223
AIL3 9170-0894 BEAD:SHIELDING 02114 56—59—65/4A6
See introduction to this section for ordering information
6-2 Rev. B

Ap This component did not exist on instrument Serial No's. 1304A00275 and below.
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Table 6-1. Replaceable Parts{(Cont'd)

Section VI

s Mfr
Reference b part Number| Qty Description Mfr Part Number
Designation Code
AlL% 9170-0894 BEAD:SHIELDING 2848C $170-0894
AlLLS 9170-C894 BEAD:SHIELDING 2848C $170~G8%4
AlL6 9170-0894 BEAD:SHIELDING 28480 9170-C8S4
ALLY 917C-08%4 BEAD:SHIELDING 28480 9170-08%4
AlQ1 1855-0208 8 TSTR: §I 17856 2N4117
A1Q2 1855-0305 TSTR:SI 80131 2N4117A
A1Q3 1855-03C5 TSTR=S1 80131 2N4117A
Al1Q4 1855-0305 TSTR:S1 80131 2N4117A
AlQ5 1855-0418 1 TRANSISTOR:FET 28480 1855~0418
AlQ6 1855-0093 1 TSTR:FET N-CHANNEL 2848C 1855-CC93
A1Q7 1855-0308 1 TSTR:SI NPN DUAL 28480 1855-0308
AlQ8 1853-0020 5 TSTR:S1 PNP(SELECTED FROM 2N3702) 28480 1853-0020
A109 1853-0020 TSTR:SI PNP(SELECTED FRGM 2N3702) 2848C 1853-0020
Al1Q11 1853-0020 TSTR:SI PNP(SELECTED FRCM 2N3702) 2848¢C 1853-0020
Al1Q12 1853-002C TSTR:S1 PNP(SELECTED FROM 2N3702) 2848¢C 1853-0020
AlQl3 1855-0412 TSTR:IFET 2848¢C 1855-0412
AlQl4 1854=0071 5 TSTR:SI NPN{SELECTED FROM 2N3704) 2848C 1854-0G71
AlQ15 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 2848C 1854=C071
AlQle 1855=0412 TSTR:FET 28480 1855-0412
Al1Q17 1853-C020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
AlQ18 1853-0089 1 TSTR:S1 PNP 80131 2N4S17
A1Q19 1854-0094 1 TSTR: SI NPN 80131 2N3646
AlQ21 1854-00T1 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
A1Q22 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 2848¢ 1854-0071
A1Q23 1854=0039 1 TSTR:=SI NPN 80131 2N3053
AlQ24 1853=-0016 1 TSTR:SI PNP 80131 2N3638
A1Q25 1853-G051 1 TSTR:S§ PNP 80131 2N4G37
AlR1 0684~5641 1 R:FXD COMP 560K OHM 10% 1/4NW o121 CB 564}
A1R2 C684—2241 3 R:FXD COMP 220K OHM 10% 1/4W cl121 CB 2241
AlR3 0684=2241 R:FXD COMP 220K OHM 10X 1/4W cli121 CB 2241
AlR4 0684=2241 R:FXD COMP 220K OHM 10% 1/4W 01121 CB 2241
A1RS 0684~3331 2 R:FXD COMP 33K OHM 10% 1/4W 01121 CB 3331
Az AlIRS 0757-0446 6 R:FXD FLM 15K OHM 1% 1/8W 28480 Q0757-0449
Ag ALR7 C757-0446 R:FXD FLM 15K OHM 1% 1/8W 2848C 0757-0449
A1R8 210G-2061 1 R:VAR FLM 20C CHM 10% LIN 1/2NW 28480 2100-2061
A1RS 0757-0442 5 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
AlR11 0698-3558 3 R:FXD MET FLM 4.02K OHM 1% 1/8W 2848¢C 0698-3558
ALR12 0757=-0978 1 R:FXD FLM 95.3K OHM 1T 1/8w 28480 0757-0978
28480 0698-3271
AlR13 0757-0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0757-0449
AlRLl4 G757-0449 FLM 20K OHM 1% 1/8W 28480 0757-0449
Al1R1S 0684-2701 1 COMP 27 OHM 10X 1/4W 01121 cB 27C1
AlR1E 0684=2711 1 COMP 270 OHM 1O% 1/4W 0l121 B8 2711
AlR17 0757-0283 1 MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
AlR18 0757-0449 FLM 20K OHM 1X 1/8W 28480 0757=0445
AlR1S 0698=-3443 1 MET FLM 287 OHM 1% 1/8K 2848¢C 0698=3443
AlR21 C757-0280 1 MET FLM 1K OHM 1X 1/8W 28480 0757-0280
AlR22 0757-0288 1 MET FLM 9.09K OHM 1% 1/8W 2848C 0757-0288
AlR23 0698-4428 1 FLM 1.69K OHM 1% 1/6MW 2848C 0698-4428
AlR24 2100-3207 1 R:VAR CERMET 5K OHM 10% LIN 1/2W 2848C 2100-3207
A1R25 0698-3445 1 MET FLM 348 OHM 1% 1/8W 2848C 0698-3445
AlR26 0698-3159 1 MET FLM 26.1K OHM 1% 1/8W 28480 0698-315%
AlR27 2100-3353 1 R:VAR CERMET 20K OHM 1G% 1/2W 28480 2100-2353
AlR28 1810-0171 1 RES. NETWORK 5 X 2.7K OHM 28486 1810-0171
A1R29 0684-1031 5 R:FXD COMP 10K OHM 10X 1/4W cl121 CB 1031
AlR31 1810-0151 1 RESISTIVE NETWORK 28486 1810-0151
A1R32 0684-1031 COMP 10K OHM 10% 1/4W Q1121 CB 1031
A1R33 0684-1031 COMP 10K OHM 10% 1/4W 01121 CB 1031
A1R34 0684-1031 COMP 10K (HM 10% 1/4W Cc1121 c8 1031
AlR35 J757=C449 R:FXD FLM 2CK JHM 1% 1/8W 28480C 0757-0449
Al1R36 (684=5631 2 R:FXD COMP 56K OHM 10% 1/4wW cl1121 CB 5631
Ag ALR37 0698—3268 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A1R38 0757-0430 1 R:FXD MET FLM 2.21K OHM 1% 1/8W 2848¢C G757-C430
A1R39 C757=0442 R:FXD MET FLM 1C.0K OHM 1% 1/8W 2848C G757-0442
AlR4L 0698=-3558 R:FXD MET FLM 4.02K CHM 1% 1/8W 28480 0698-3558
AlR42 0698=3268 1 FLM 11.5K OHM 1% 1/8w 28480 0698-3268
AlR43 0684=5631 COMP 56K OHM 10% 1/4W v g1121 CB 5631
AlR44 €698=3499 1 FLM 40.2K OHM 1% 1/8w 28480 06668-3499
A1R45 0684=1031 COMP 10K OHM 10% 1/4W cl121 CB 1031
AlR46 0684=3321 3 COMP 3300 OHM 10% 1/4W 01121 cg 3321
ALR47 0684~332]1 R:FXD COMP 3300 OHM 1C% L/4W 01121 cB 3321
AlR48 1810-0139 4 RES. NETWORK 4 X 22K OHM SZ 0.125W EA. 2848¢C 1810-C136
A1R49 1810-C172 1 RES. NETWORK 2848C 1810~0172
ALRS] C684=~3321 R:FXD COMP 3300 OHM 10% 1/4W 01121 cB 3321
AlRS2 0698=3153 R:FXD MET FLM 383K OHM 1Z 1/8wW 28480 0698-3153
See introduction to this section for ordering information
Ag Useforallr . Replace all marked 4, if any one is replaced. Rev. B 6-3




Section VI Model 347504
Table 6-1. Replaceable Parts(Cont'd)
Reference _r Mfr
N A HP Part Number| Oty Description Mfr Part Number

Designation Code
A1lR53 0698-4431 2 R:FXD MET FLM 2.05 K OHM 1% 1/8W 28480 0638-4431
ALlRS54 1810-0173 1 RES. NETWORK 28480 1810-0173
AlRS5S 0684~3331 R:FXD COMP 33K OHM 10X 1/4W ¢l121 CB 3331
AlR56 1810-0139 RES. NETWORK 4 X 22K OHM 5% 0.125W EA. 28480 1810-013¢
Al1RS7 1810-0139 RES. NETWORK 4 X 22K DHM 5% 0.125W EA. 28480 1810~0139
ALlRS8 1810-0139 RES. NETWGRK & X 22K OHM 5% C.125w EA. 28480 1810-013%
A1RS5S 0684-3311 4 R:FXD COMP 330 UHM 10X 1/4W cL121 cB 3311
AlR61 0684-3311 R:FXD COMP 330 OHM 10% 1/4W ol121 CB 3311
AlR62 0684=3311 R:FXD COMP 33C OHM 10% 1/4W c1121 CB 3311
AlR63 0684~3311 R:FXD COMP 33C OHM 10% 1/4w 01121 CB 3311
AlRG4 0757=04629 1 R:FXD MET FLM 1.82K OHM 1% 1/8W 2848C 0757-0429
AlR65 0757-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 2848C 0757-0273
AlR66 0687-2701 1 R:FXD COMP 27 DHM 10% 1/2W cl121 EB 2701
AL1R6T €683-0365 1 R:FXD COMP 3.6 OHM 5% 1/4W C1121 CB-36G5
AlR68 0698=4441 1 R:FXD MET FLM 3.74K CHM 1% 1/8HW 28480 0698=4441
AlR69 2100=-2497 1 R:VAR FLM 2000 OHM 10% LIN 1/2W 2848C 21002497
AlR71 0757-0290 1 RIFXD MET FLM 6.19K OHM 1% 1/8W 28480 0757-C290
AlRT2 0812-0040 1 R:FXD WW D.27 OHM 5% 1/2W 2848¢C C812-0040
A1lR73 0683-1025 1 R:FXD COMP 1C00 OHM 5% 1/4w cl121 C8 1025
AlR74 0757=0442 R:FXD MET FLM 10.0K OHM 1% 1/8wW 2848G 0757-0442
AIRTS 0698=4470 1 R:FXD FLM 6.68K OHM 1% 1/8W 28480 0698-4470
A1IRTS 0698-3279 1 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
A1RT7 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8%W 2848¢C 0757-C442
AlR78 0684-0271 1 R:FXD COMP 2.7 (OHM 10% 1/4W 01121 B 2761
AlR79 0687-1201 1 R:FXD COMP 12 OHM 10% 1/2W G1121 EB 12C1
A1R80 0683-1525 R:FXD 1.5K OHM 5% 1/4 W o121 CB1525
A1R81L 2100-3274 2 R:VAR CER 10K OHM 10% LIN 1/2w 28480 210C~3274
AlR82 2100-3274 R:VAR CER 10K OHM 10% LIN 1/2W 2848C 210C-3274

Ap ATRS3, 84 0811-0639 R:FXD 51 OHM 5% 1%W 75042 BW-20

Ap ATR8S 06842721 R:FXD 2700 OHM 10% 1/4W 01121 CB2721
A1S1 3101-1723 1 SWITCH:PUSHBUTTON 4PDT SINGLE STA. 71590 A-3101-1723-1
AlU1 18200223 3 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Alu2 1820-0223 INTEGRATED CIRCUIT:UPERATIUNAL AMPL. 2848C 18206-0223
AlU3 1826-0009 1 IC:LINEAR OP. AMPL. 2848C 1826-C00%
AlU4 1820-0223 INTEGRATED CIRCUIT:0OPERATIONAL AMPL. 28480 1820-0223
AlU5 1820-0321 1 INTEGRATED CIRCUIT:HI=-SPEED COMPARATOR 0129% SN72 71CL
AlU6 1820-0586 1 IC:TTL LP HEX INVERTER 1204C DM74L04N
AlUT 1820-0668 1 IC:TTL HEX ODRIVER W/UPEN COLL(30QV) 01295 SN74CTN
Alus 182C-0583 4 IC:=TTL LP QUAD 2-INPT NAND GATE 12G40 DM74L00ON
AlUS 1820-0839 1 IC:TTL QUAD D-TYPE F/F 0129¢ SN74175N
AlUll 1820-0596 2 IC:TTL LP DUAL EDGE TRIGy D F/F 1204¢C DM74L 74N
AlUl2 1820-1150 1 IC:RESET CGUNTER 28480 1820-1150
AlUL3 1820-0584 1 IC:TTL LP QUAD 2-INPT NOR GATE 12040 DM74L02N
AlUl4 1820-0583 IC:TTL LP QUAD 2-INPT NAND GATE 12040 DMT74L0OON
AlUlS 1820-0598 1 IC:TTL LP QUAD 2-INPT EXCL. OR GATE 12040 DMT4LE6N
AlULE 1820-0583 IC:TTL LP QUAD 2-INPT NAND GATE 1204C DM74L00N
ALULT 1820-0587 1 IC:TTL LP FRIPLE 3-INPT NAND GATE 1204C DM74L10N
Aluls 1820-0596 LP DUAL EDGE TRIG, O F/F 1204C DM74L 74N
AlUl9 1820-0585 1 LP QUAD Z-INPT NAND GATE 12040 DM74L0O3N
Alu2lt 1820-C798 1 SIX DECADE 2848GC 182C-0798
AlU22 1820-0196 2 IC:LINEAR VOLTAGE REGULATOR(INPUT) 2848¢C 1820-01656
Alu23 1826-0043 1 IC:LINEAR OPERATIONAL AMPLIFIER 28480 18260043
Aluz4 1820-0196 [C:LINEAR VOLTAGE REGULATOR{INPUT) 28480 1826-0196
AlU25t 1813-0032 1 REFERENCE:HYBRID 28480 1813-0032
Al1XAl 1251-2564 1 CONNECTOR:=R & P, 50 CONTACT PLUG 7486¢ 57-10500-27
AlY1l 0410-0467 1 CRYSTAL 2848C 0410-0467

(FOR 60 HZ OPERATION)
AlY1 0410-0490C 1 CRYSTAL : QUARTZ 28480 0410-0450
(FOR 50 HZ OPERATION)
A2 34750-66502 1 BOARD ASSY: HPA (PART OF A1 ASSY) 2848C 34750-66502
1
A2C1 018C~1714 1 C:FXD ELECT 330 UF 10% 6VDCW 2848C 018C-1714
A2C2 0160-3156 1 C:FXD MY 0.0039 UF 10% 200VDCW 56285 162P39292-PTS
A2Q1 1854~0215 11 TSTR:ST NPN 80131 2N3504
A20Q2 1854-0215 TSTR:SI NPN 80131 2N399%4
A2Q3 1854~0215 TSTR:SI NPN 80131 2N3904
A2Q4 1854-0215 TSTR:SI NPN 80131 2N3904
See introduction to this section for ordering information
6-4 Rev.A Ay, These components did not exist on instrument Serial No’s. 1304A00275 and below.




Model 34750A

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

Section VI

t A ) A Use for all replacement.

I

Reference i Mfr
: A HP Part Number| Qty Description Mfr Part Number
Designation Code
A2Q5 1854-0215 TSTR:SI NPN 80131 2N3904
A2Q6 1854~0215 TSTR:ST NPN 80131 2N3904
A2Q7 1854-0215 TSTR:SY NPN 80131 2N3904
A2Q8 1854-0215 TSTR:SI NPN 80131 2N3904
A2QS 1854-0215 TSTR:SI NPN 80131 2N3604
A2ZQl1 1854~0215 TSTR:S1 NPN 80131 2N3904
A2012 1854=0215 TSTR:SI NPN 80131 2N3904
A2Q13 1854=0C71 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854=0071
A2R1 0684=4721 1 R:FXD COMP 4700 OHM 10% 1/4W cl121 CB 4721
AZR2 C684-8201 2 R:FXD COMP 82 OHM 10% 1/4W 01121 CB 8201
AZR3 C684-8201 R:FXD COMP 82 OHM 10% 1/4wW 01121 CB 8201
A2Ul t 1820~-0635 1 IC:DIGITAL 2848C 1820-G635
A2u2 t 1590-0413 1 NUMERIC DISPLAY:LED 2848C 1690-0413
A2U3 199C-04C5 1 NUMERIC DISPLAY:LED(PLUS~MINUS) 28480 199C0=C405
A2u4 1820-0583 IC:TTL LP QUAD 2-INPT NAND GATE 1204¢C DM74LGON
A2U5 1 1820-G571 1 IC:TTL NUMERIC DISPLAY CHARACTER GEN. 28480 1820-0571
CHASSIS MOUNTED COMPONENTS
F1l 2110-0012 1 FUSE:0.5 AMP 250V 7591% 312.5CC
F1l 2110-0004 1 FUSE:CARTRIDGE 1/4 AMP 250V 75915 3AG/CAT. 312.250
XA2 1251-0291 1 CONNECTOR:z14 PIN 2660 57-10140
PM1 34756-28801 1 POWER MODULE 28480 34750-28801
Q1 1854-0245 1 TRANSISTOR:SI NPN 80131 2N3771
T1 9100-3293 1 TRANSFORMER : POWER 28480 9100-3293
Wl 8120-1348 1 CABLE ASSY:POWER, DETACHABLE 70903 KHS=7041
MISCELLANEOUS
£5300-20010 1 CASE 2848C 05300~-20010
34750-00601 1 SHIELD:POWER INPUT PROTECTION 2848C 34750-00601
34750~61601 1 CABLE(FROM XA2TO MOTHER BOARD) 28480 34750-61601
4040-0920 1 PANEL:FRONT 2848C 4040-0920
7120~3265 1 NAMEPLATE 2848C 7120-3265
7120-3534 1 DECAL 28480 7120-3534
7122-0058 1 PLATE:SERIAL 28480 7122-0058
71242308 1 LABEL : INFORMATION 28480 7124-2308
0370-2159 1 KNG8: PUSHBUTTON 28480 0370-2159
1600-0421 1 SHIELD: ANALOG (L — SHAPED) 28480 1600-0421
0340-0787 1 INSULATOR: POWER SWITCH 28480 03400787
1200-0423 1 SOCKET: IC BLK 16 CONTACT 23880 CSA2900 ~ 168
1205-0002 2 HEAT SINK: TRANSISTOR 07387 3AL-635-2R
34750-60601 1 SHIELD ASSY: TRANSFORMER 28480 34750-60601
34750-61602 1 CABLE: INPUT 28480 34750-61602
12030-0462 48 SOCKET: IC CONTACT (FOR DISPLAY) 00779 3-116141-2
$170-0894 BEAD: SHIELDING (USED ON A2 ASSEMBLY) 28480 9170-0894
03400782 1 INSULATOR:TRANSISTOR ) FOR Q1 28480 0340-0782
0340-0783 2 INSULATOR:SPRING 28480 0340-0783
5040-7001 1 SLIDE LOCK, BLACK, RIGHT 28480 5040-7001
5040-6000 1 SLIDE LOCK, BALCK, LEFT 28480 5040-6000
See introduction to this section for ordering information

Rev. C
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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 34750A Display Module. Included
are troubleshooting trees, a functional block diagram,
schematic and component location diagrams and timing
diagrams.

7-3. TROUBLESHOOTING.
7-4. Troubleshooting Trees.
7-5. 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 34750A.

a. Ensure the signal conditioning plug-on is func-
tioning properly. Normally, if the Model 34750A passes
the operational checks given in Paragraph 5-3, 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
7-5 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 5-4 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 34750A. The diagram shows all
adjustments within the Model 34750A and provides
waveforms that should be helpful in troubleshooting.

7-10. TIMING DIAGRAM (Figure 7-5).

7-11. Figure 7-5 shows the timing relationships between
the major signals generated within the Model 34750A.
Each signal has been assigned a number within a circle,
e.g. @ , which corresponds to an identical number on
one of the schematic diagrams. Dlustrations of the
34750-66501 and 34750-66502 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 34750A
are shown in the schematic diagrams. These diagrams are
provided to assist in troubleshooting the instrument.

7-14. COMPONENT LOCATION DIAGRAMS.

7-15. 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.

7-1



Section VII

14,

16.

PARTIAL REFERENCE DESIGNATIONS ARE
SHOWN. PREFIX WITH ASSEMBLY OR SUB-
ASSEMBLY DESIGNATION{S) OR BOTH FOR COM-
PLETE DESIGNATION,

COMPONENT VALUES ARE SHOWN AS FOLLOWS
UNLESS OTHERWISE NOTED.

RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRIES

USED FOR TERMINALS WITH NO LESS
THAN A NO. 18 GAUGE WIRE CON-
NECTED BETWEEN TERMINAL AND
EARTH GROUND TERMINAL OR AC
POWER RECEPTACLE.

I DENOTES EARTH GROUND.

USED FOR TERMINALS WHICH ARE
PERMANENTLY CONNECTED WITHIN
APPROXIMATELY 0.1 OHM OF EARTH
GROUND.

I DENOTES FRAME 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.

DENOTES
MAIN SIGNAL
PATH.

DENOTES
FEEDBACK
PATH.

DENOTES FRONT PANEL
MARKING.

=77
L

’

AVERAGE VALUE SHOWN. OPTIMUM VAL-
* UE SELECTED AT FACTORY. THE VALUE

OF THESE COMPONENTS MAY VARY

FROM ONE INSTRUMENT TO ANOTHER.

- >

DENOTES WIRE COLOR: COLOR CODE
SAME AS RESISTOR COLOR CODE.
FIRST NUMBER IDENTIFIES BASE
COLOR, SECOND NUMBER IDENTIFIES
STRIP.

DENOTES REAR PANEL
MARKING.

DENOTES SCREWDRIVER ADJUST.

DENOTES SECOND AP-
PEARANCE OF A CONNEC-
TOR PIN.

\92/

16. ALL RELAYS ARE SHOWN DEENERGIZED,

GENERAL SCHEMATIC NOTES

17.

Model 34750A

WAVEFORMS AND AC VOLTAGE MEASUREMENTS
WERE MADE WITH RESPECT TO CHASSIS GROUND
USING AN OSCILLOSCOPE WITH A 10:1 DIVIDER
PROBE (10 MEGOHM, 10pF). THE VOLTAGE LEV-
ELS SHOWN ON THE WAVEFORMS ARE ACTUAL
VOLTAGE LEVELS AND ARE NOT TO BE CON-
FUSED WITH OSCILLOSCOPE SETTING. THE VOLT-
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER. A
VARIATION OF 210% IN MEASUREMENTS
SHOULD BE ALLOWED.

. 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_><H

DENOTES INVERTER

A B Q
A
0 ' 11
1 0 0
B — 0 1 0
DENOTES AND GATE 0 0o o0
. A B Q
A
1 1 0
Q
1 0 1
B — 0o 1 1
o 0 1

DENOTES NAND GATE

(] >
@)

co == |»

O = QO = w

-ooo |p

DENOTES NOR GATE

A B Q

A
1 1 0
a 1.0 1
B o 1 1
0o 0 o

DENOTES “EXCLUSIVE" OR GATE

7-2




TROUBLESHOOT THE ANALOG SEC-

GO TO TROUBLESHOOTING TREE NO. INDICATE

2 (ANALOG).

DQES THE DISPLAY
1.0000(0) V + 6 CTS?

TION OF THE INSTRUMENT (SEE
TROUBLESHOOTING TREE NO, 3).

GO TO TROUBLESHOOTING TREE NO.
3{LOGIC).

CHECK THE + AND - REFERENCE
START VOLTAGES, THE -12V, +§V AND

+12V POWER SUPPLIES ON PINS 21
THRU 25 OF XA1 {ON A1 ASSEMBLY).

YES [MOVE THE INTERNAL JUMPER ON THE
A1 'ASSEMBLY FROM THE YZDT
TERMINAL TO 8",

DOES THE VOLTAGE FLUCTUATE?

ARE ALL VOLTAGES OK? DOES A CONSTANT -1 V APPEAR?

TROUBLESHOOT THE ANALOG SE

CONNECT +1 V TO THE PLUG-ON MOD-

ULE INPUT. CONNECT A DC COUPLED TION OF THE INSTRUMENT (SEE
OSCILLOSCOPE TO XA1 PIN 19, TROUBLESHOOTING TREE NO. 2)

DOES THE VOLTAGE FLUCTUATE?

DOES A CONSTANT +1V APPEAR?

28.

TROUBLESHOOT THE REFERENCE
POWER SUPPLY (A1U25) and A1CR2

TROUBLESHOOT THE REFERENCE
POWER SUPPLY {A1U25) AND A1CR27
AND 28.

CHECK THE + 5 V REGULATOR (A1U24)
AND Qt.

TROUBLESHOOT TRE PLUG-ON MODULE |

[
‘ YES
CONNECT -1 V TO THE PLUG-IN INPUT.
CONNECT AN OSCILLOSCOPE T0 A1J1 MEASURE THE VOLTAGE ACRO NQO [DISCONNECT THE PLUG-ON MODULE. YE S [ on e T O NURE THE
PIN 20. DC COUPLE THE OSCILLO- ss RECHECK THE VOLTAGE ACROSS | : 24 OF XA1 IS VOLTAGE < 5 V?
SeoPE A1R72.1T SHOULD BE 5 V. ATy TO PIN 49. CHECK THE VOLTAGE A- k
) Al . CROSS A1R78.
CHECK VOLTAGE AT POSITIVE SIDE NO 2’,4_:8'(&'5%?(295'52;?&&“‘\?wﬁr')ﬁ% DISCORNECT THE DISPLAY FROM DISCONNECT THE DISPLAY FROM
IS+ 12 VSUPPLY OK? 1S-12 V SUPPLY OK? 1S+ 5V SUPPLY OK? OF A1C39. IT SHOULD BE APPROXI- IS VOLTAGE CORRECT? ON T1 WHICH IS USED FOR +5 V SUP- LINE VOLTAGE AND CHECK FOR A LINE VOLTAGE AND SET THE ON/OFF
MATELY 10 Vdc. LY SHORT/OR LOW IMPEDANCE FROM PIN SWITCH TO ON. REMOVE THE JUMPER
- 24 TO GROUND. PREVIOUSLY CONNECTED TO XAl
i PINS 24 AND 49. CHECK FOR A SHORT
NOTES NO OR LOW IMPEDANCE FROM PIN 49 OF
XA1 TO GROUND.
1. ALL VOLTAGES WERE CHECKED WITH
RESPECT TO GND 1 ON A1 ASSEMBLY.
2. UNLESS OTHERWISE SPECIFIED VOLT- STV RESUATOR AU
AGES WERE OBSERVED WITH A PLUG-ON CHECK VOLTAGE ON POSITIVE SIDE CHEZK VOLTAGE ACROSS AIR78. IT N g TROUBLESHOOT THE PLUG-ON MOD- |
MODULE CONNECTED TO THE DISPLAY. OF A1C35, SHOULD BE ABOUT 25 Vdc SHOULD BE < 6 V., IS VOLTAGE < .6 V? A1024, A1025, A1R24 AND  ASSO- e
WHEN CHECKING RESISTANCE BE SURE TO : CIATED CIRCUIT.
DISCONNECT THE DISPLAY FROM LINE T
VOLTAGE. YES
- DISCONNECT THE DISPLAY FROM
LINE VOLTAGE AND SET THE ON/OFF
BEING CAREFUL NOT TO INJURE THE NO | SWITCH TO ON, REMOVE THE JUMPER

YES CHECK VOLTAGE ACROSS A1RE67. IT
HOULD BE < .7 V.

DISCONNECT PLUG-ON MODULE. RE-

1S VOLTAGE Vi
CHECK THE VOLTAGE ACROSS A1R78. s <ev?

IS THIS VOLTAGE CORRECT?

NO

DISCONNECT THE DISPLAY FROM

CHECK POWER MODULE (PMI). MAKE
SURE FUSE F1 IS OK. CHECK PRINTED
CIRCUIT INSTALLED IN THE POWER
MODULE AND INSURE IT IS PROPERLY

CHECK +12V REGULATOR A1U22,
A1023 AND ASSOCIATED CIRCUIT.

IS VOLTAGE < .7 V?

LINE VOLTAGE AND CHECK FOR A
SHORT OR LOW IMPEDANCE XAl TO
PIN 23 TO GROUND.

CONNECTOR, CONNECT PIN 23 OF XA1
TO PIN 48. CHECK THE VOLTAGE A-
CROSS A1R78.

IS VOLTAGE < 6 V?

PREVIOUSLY CONNECTED TO XA1
PINS 23 AND 48. CHECK FOR A SHORT
OR LOW IMPEDANCE FROM PIN 48 OF

XA1 TO GROUND.

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.

NO

TROUBLESHOOT YOUR PLUG-ON MOD-
ULE. (SEE THE OPERATING AND SER-
VICE MANUAL FOR YOUR PLUG-ON
MODULE TO OBTAIN TROUBLE-
SHOOTING INFORMATION.

BEING CAREFUL NOT TO INJURE THE
CONNECTOR, CONNECT PIN 26 OF XA1
TO PIN 50. CHECK THE VOLTAGE A-
CROSS A1R67. 1T SHOULDBE < .7 V.

YES

YES

DISCONNECT PLUG-ON MODULE. RE-
CHECK VOLTAGE ACROSS A1R67. IT
SHOQULD BE X .7 V.

NO NO

DISCONNECT THE DISPLAY FROM
LINE VOLTAGE AND SET THE ON/OFF
SWITCH TO ON, REMOVE THE JUMPER
PREVIOUSLY CONNECTED TO XA1
PINS 26 AND 50. CHECK FOR A SHORT
OR LOW IMPEDANCE FROM PIN 50 OF
A1J1 TO GROUND.

DISCONNECT THE DISPLAY FROM
LINE VOLTAGE AND CHECK FOR A
SHORT OR LOW JMPEDANCE FROM
XA1 PIN 25 TO GROUND.

347504—-D-3475

Figure 7-1. Power Supply Troubleshooting Tree.
7-3/7-4



START —

SET INSTRUMENT TO MEASURE DC
VOLTS, 1 V RANGE. APPLY +12V TO
INPUT TERMINALS. USING AN OSCIL-
LOSCOPE, CHECK THE VOLTAGE AT
THE JUNCTION OF A1C1 AND A1R1.IT
SHOULD APPEAR AS SHOWN BELOW:

34701A
34702A

+12y —m—m—————
oV ———-———-

100
s 32V e
ms

IS THE VOLTAGE CORRECT?

CHECK INTEGRATOR WAVEFORM AT
A1U2 PIN 6. IT SHOULD APPEAR AS
SHOWN BELOW:

+24V /_\
ov 140 ms

NO

CHECK CONNECTOR (XA1) AND PLUG-
ON MODULE. ALSO CHECK, CABLE
| FROM J1 PIN 1 TO A1R1. |

NOTE

1. UNLESS OTHERWISE SPECIFIED WAVE-
FORMS WERE CHECKED WITH OSCILLO-
SCOPE SET TO INT. TRIGGER, + SLOPE.

34750A-D- 3474

IS THE WAVEFORM CORRECT?

NO

YES

CHECK WAVEFORM AT THE OUTPUT
OF SLOPE AMPLIFIER (TP2). IT
SHOULD APPEAR AS SHOWN BELOW:

ov
92 ms 108 ms

-14V

CHECK WAVEFORM AT TP1. IT
SHOULD APPEAR AS INDICATED BE-

IS THE WAVEFORM CORRECT?

NO

IS THE WAVEFORM CORRECT?

NO

YES

TROUBLESHOOT THE SLOPE AMPLI-
FIER (A3, U4 AND ASSOCIATED COM-
PONENTS). ALSO CHECK AUTO - ZERO
FET (A1Q186).

CHECK THE WAVEFORM AT fI'HE OuT-
PUT OF THE COMPARATOR ({YZDT). IT
SHOULD APPEAR AS SHOWN BELOW:

110
ms

(NEGATIVE INPUT ONLY)

IS THE WAVEFORM CORRECT?

NO

PROCEED TO THE DIGITAL TROUBLE-
SHOOTING TREE {NO. 3).

TROUBLESHOOT THE INTEGRATOR
(A1Q7, U2) AND ASSOCIATED CIRCUIT.
MAKE SURE A1Q6 IS FUNCTIONING
PROPERLY.

CHECK WAVEFORM AT GATE OF
A1Q5A. IT SHOULD APPEAR AS SHOWN
BELOW:

+1V

1S THE WAVEFORM CORRECT?

NO

TROUBLESHOOT THE INPUT AMPLI-
FIER (A105, U1) AND ASSOCIATED
CIRCUIT.

TROUBLESHOOT THE FET SWITCHES
CONNECTED TO THE INPUT (A1Q1,Q2,
Q3 AND Q4) AND THEIR ASSOCIATED
CIRCUITS,

HINTS-IF + OR - REF. FETS ARE
SHORTED OR TURNED ON CON-
STANTLY THE GATE OF Q5A WILL BE
CLAMPED TO +1V OR -1V DE-
PENDING ON WHICH REFERENCE IS
DEFECTIVE. IF THE - REFERENCE FET
{Q3) 1S OPEN OR NOT TURNING ON,
THE SIGNAL AT THE GATE OF Q5A
WILL NOT GO TO THE +1V REFER-
ENCE LEVEL SHOWN IN THE PREVIOUS
WAVEFORM. IF THE AUTO - ZERO FET
1S SHORTED OR ON AT ALL TIMES THE
GATE OF Q5A WILL BE CLAMPED TO
GROUND. ALSO CHECK + REFERENCE
FET FOR A SHORT OR OPEN.

TROUBLESHOOT COMPARATOR AM-
PLIFIER {A1U5) AND ASSOCIATED CIR-
CUITS.

NOTE
IF HYSTERESIS AND OFFSET ADJUST-
MENTS ARE NOT SET PROPERLY THEY
MAY BE THE SOURCE OF TROUBLE.

Figure 7-2. Analog Troubleshooting Tree.
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— v
TE

CHECK 3MHz CLOCK WAVEFORM AT
U21 PIN 14. IT SHOULD APPEAR AS
SHOWN BELOW:

+4V

FOR OPTION 050 THIS PERIOD IS
.264 ps.

-
[CHECK WAVEFORM ON PIN 6 OF |
S?Eifo‘z’",“",ef°§.“3 N ﬁg"_;é-igﬂfs‘ gneex AVI;I:E\/{\ERFAOSRSTIOVCJ BET:SW T TRIGGER OSCILLOSCOPE ON EXT. AT A1UT6, IT SHOULD APPEAR AS SHOWN.
o a2, T A : TP3, CHECK TIMING WAVEFORMS B (TRIGGER OSCILLOSCOPE ON “+",
: AND C. SHOULD APPEAR AS SHOWN: ANT.);

IS THE WAVEFORM CORRECT? +6V 1S THE WAVEFORM CORRECT? +5V 1S WAVEFORM CORRECT? ARE WAVEFORMS CORRECT?
+48V 33 +48V
v | 100 ms ol 100 ms —fTom = e S — ||y
—»] 33ms e ov ov ov

|
NO 1 NO- NO 3V oo NO

CHECK 3 MHz CLOCK WAVEFORM AT CHECK WAVEFORM AT PIN 7 OF CHECK FOR 30 Hz CLOCK ON PIN 9 OF | | 33ms CHECK WAVEFORM ON PIN 11 OF
U7 PIN 9. IT SHOULD APPEAR AS A1U21. IT SHOULD APPEAR AS SHOWN A1U9. IT SHOULD APPEAR AS SHOWN: A1U9 PROBABLY DEFECTIVE. A1U15. 1T SHOULD BE:
SHOWN BELOW: BELOW: 5V / YES YES
sV IS WAVEFORM CORRECT? vasv 1S WAVEFORM CORRECT?
ov 100 ms O.V
228 ov —’I F—33f“$ 33ms—-| H 33ms
(:264 us FOR OPTION 060) NO NO
CHECK WAVEFORM AT PIN 13 OF CHECK A1U15 AND U8 FOR PROPER
A1US. IT SHOULD APPEAR AS SHOWN: A1U16 PROBABLY DEFECTIVE. OPERATION.
YES [CHecK ataz AND ATUG INS 1 AND

1S THE WAVEFORM CORRECT? 2) FOR PROPER OPERATION. CHECK IS WAVEFORM CORRECT?

U6, Y1) AND ASSOC|ATED CIRCUIT.
e, ! CONNECTOR XA1 PIN 9 AND PLUG-ON.

ENSURE INPUT TO
SHORTED.

TROUBLESHOOT THE MAIN CLOCK
IS THE WAVEFORM CORRECT?

7 (9) 1S NOT

+48V
ov

TURN OFF THE INSTRUMENT AND RE- CHECK WAVEFORM ON PIN 11 OF 1U6 PROBABLY DEFECTIVE.
MOVE A1U21 FROM ITS SOCKET. A1U21. 1T SHOULD APPEAR AS SHOWN: A1U6 YES YES
+5V CHECK VOLTAGE AT PIN 1 A1U9, IT
| IS WAVEFORM CORRECT? SHOULD BE ABOUT + 4.8 V. IS VOLTAGE CORRECT? A1U9 PROBABLY DEFECTIVE.
ov
A1U21 1S AN MOS DEVICE. IT CAN BE | _..| |.._ 42 ps _//
DESTROYED B8Y CONTACT WITH A :
STATIC CHARGE. NO NO
CHECK THE WAVEFORM AT PIN 14 OF | i |
R U21. 1T SHOULD E
;'i,'f&%":‘iggx,:gﬂow. CHECK VOLTAGE AT A1TP4. IT CHECK A1UB [PINS 1, 2, 3) AND RESET
: SHOULD BE HIGH (APPROXIMATELY EIRCUIT FOR PROPER OPERATION.
vav YES +5V). !
IS WAVEFORM CORRECT? A1Q21 PROBABLY DEFECTIVE,
ov
— = 22
NOTE M
FOR OPTION 050 THIS PERIOD IS . NO YES CHECK A1U8 AND U16 FOR PROPER
264 1. IS VOLTAGE CORRECT? OPERATION.

CHECK RESET CIRCUIT (U11, 12 AND
13). IF OK, CHECK RESET LINE FOR

SHORT TO GROUND VIA U8 PIN 2 OR NO |
U21 PIN 11, |

L CHECK FOR PIN 26 OF A1XA1 (CON-

IS THE WAVEFORM CORRECT? A1U21 DEFECTIVE. NECTOR) OR PIN 4 OF Ug SHORTED TO
GROUND. |

NO

NBDI:?:)DFOR :HO- 34750A-D-349I

CHECK A1U7 (PIN
A1U19 (PINS 11, 12
PER OPERATION.

p/o Figure 7-3. Digital Troubleshooting Tree.
7-6



CHECK 3MHz CLOCK WAVEFORM AT
U21 PIN 14. IT SHOULD APPEAR AS
SHOWN BELOW:

+4V

ov

p— 22 s

FOR OPTION 050 THIS PERIOD IS
264 ps.

CHECK WAVEFORM(XN COLLECTOR CHECK WAVEFORM AT TP3. IT

OF A1Q21. IT SHOULD APPEAR AS SHOULD APPEAR AS SHOWN BELOW:
SHOWN BELOW:

1S THE WAVEFORM CORRECT? +5V IS THE WAVEFORM CORRECT? 5V IS WAVEFORM CORRECT?
ov 100 ms 100 ms
—»| 33ms b ov
CHECK 3MHz CLOCK WAVEFORM AT CHECK WAVEFORM AT PIN 7 OF CHECK FOR 30 Hz CLOCK ON PIN 9 OF
U7 PIN 9. IT SHOULD APPEAR AS A1U21.IT SHOULD APPEAR AS SHOWN A1U9. IT SHOULD APPEAR AS SHOWN:
SHOWN BELOW: BELOW:
5V +5V
+7Vv
22 [ l %\(/ ov
e ov —-' 33 ms }4— ’ _’l l-— 33 ms
(2264 us FOR OPTION 050}

TROUBLESHOOT THE MAIN CLOCK YES [GHEcK ATaz21 AND A1UG (PINS T AND YE
1S THE WAVEFORM CORRECT? (U6, Y1) AND ASSOCIATED CIRCUIT. IS THE WAVEFORM CORRECT? 2) FOR PROPER OPERATION. CHECK 1S WAVEFORM CORRECT?
ENSURE INPUT TO U7 (9) IS NOT CONNECTOR XA1 PIN 9 AND PLUG-ON.
SHORTED.
TURN OFF THE INSTRUMENT AND RE- CHECK WAVEFORM ON PIN 11 OF
MOVE A1U21 FROM ITS SOCKET, A1U21. IT SHOULD APPEAR AS SHOWN: A1U6 PROBABLY DEFECTIVE.
A1U21 IS AN MOS DEVICE. IT CAN BE ov
. 42 ps
DESTROYED BY CONTACT WITH A —
STATIC CHARGE.
CHECK THE WAVEFORM AT PIN 14 OF
THE CONNECTOR FOR U21. IT SHOULD
APPEAR AS SHOWN BELOW:
+4V YES
1S WAVEFORM CORRECT? |  A1Q21 PROBABLY DEFECTIVE,
ov
— | 224
NOTE -
FOR OPTION 050 THIS PERIOD IS - NO
264 ps.
CHECK RESET CIRCUIT (U1, 12 AND
13). IF OK, CHECK RESET LINE FOR
SHORT TO GROUND VIA U8 PIN 2 OR
| U21 PIN 11,
YES —
IS THE WAVEFORM CORRECT? A1U21 DEFE{:TIVE.
CHECK A1U7 (PINS 8 AND 8] AN
A1U19 {PINS 11, 12 AND 13) FOR PRO- 34750A-D-349|

PER OPERATION,




HECK WAVEFORM ON PIN 12 OF
A1U17. 1T SHOULD APPEAR AS SHOWN:

+48V
67 ms

ov 133 ms

IS WAVEFORM CORRECT?

CHECK VOLTAGE ON PIN 5 OF A1U18.
ITSHOULD BE ~+48 V.

IS VOLTAGE CORRECT?

A1U18 PROBABLY DEFECTHVE.

CHECK A1U17 PIN 6 FOR CONSTANT
HIGH (+ 4.8 V).

CHECK WAVEFORM ON PIN 13 OF
A1U17.1T SHOULD APPEAR AS SHOWN:

133 ms 67 ms

YES

IS WAVEFORM CORRECT?

NO

CHECK WAVEFORM ON PIN 11 OF
A1U16. 1T SHOULD APPEAR AS SHOWN:

133 ms 67 ms

IS WAVEFORM CORRECT?

CHECK AtU15 {PINS 1,2, 3) AND A1U16
(PINS 11, 12, 13) FOR PROPER OPERA-
TION.

YES

1S VOLTAGE CORRECT?

NO

A1U17 PROBABLY DEFECTIVE.

A1U17 PROBABLY DEFECTIVE.

TROUBLESHOOT ZERO DETECT
CATCHER (A1U16 PINS 8, 9, 10 AND
A1U17 PINS 8,9, 10, AND 11).

CHECK WAVEFORMS X, Y AND Z ON
PINS 10, 9 AND 8 OF A1U21. EXTER-
NALLY TRIGGER OSCILLOSCOPE ON
SIGNAL Z. WAVEFORMS SHOULD
APPEAR AS SHOWN:

X ov

YES

ARE WAVEFORMS CORRECT?

A2U1 1S PROBABLY DEFECTIVE.

RETURN JUMPER TO YZDT APPLY .87
VOLTS TO THE 34750A INPUT. CHECK
VOLTAGE AT PINS 1, 2, 15 AND16. OF
A1U21 WITH AN OSCILLOSCOPE. THE
VOLTAGE AT EACH PIN SHOULD BE
SWITCHING BETWEEN =~0V AND
+48V.

YES

ARE VOLTAGES SWITCHING AS IN-
DICATED?

CHECK WAVEFORM ON A1XA1 PIN 46.

IT SHOULD BE:

e

SIGNAL MAY VARY =10 % FROM NOM-,

INAL.

NO

A1U21 PROBABLY DEFECTIVE.

1S WAVEFORM CORRECT?

NO

YES

ENSURE SCANNER CLOCK

ON. CHECK A2U1
A2C2.

(SCANNER)

IS NOT
SHORTED TO GROUND BY THE PLUG-
AND

OBSERVE DISPLAY. CHECK TO SEE IF

A HORIZONTAL ROW OF LED'S ISNOT

ILLUMINATING.

eg.
oo

. MIDDLE ROW NOT

/L7 ILLUMINATING.

:

YES

DO ALL HORIZONTAL ROWS ILLUM-
INATE?

OBSERVE DISPLAY. CHECK TO SEE IF
VERTICAL 1/2 OF ANY DIGIT IS
MISSING.

X
RIGHT HALF NOT
ILLUMINATED.

I s

NO

PROBABLE CAUSE IS EITHER DISPLAY
1C (A2U3) OR A2US.

ARE ALL DIGITS DISPLAYED COR-
RECTLY?

NO

PROBABLE CAUSE IS A2U1 OR TRAN-
SISTORS (Q2-12) WHICH SELECT
MISSING 1/2 DIGIT.

e.g. A209 SELECTS RIGHT HALF OF 10's
DIGIT.

APPLY +12V TO 34750A INPUT AND
OBSERVE DISPLAY, THE OVERRANGE

* SHOULD ILLUMINATE.

TROUBLESHOOT A2US AND B8CDt
GATE OF A1U4.




=CK TO SEE IF

NY DIGIT IS

5HT HALF NOT
UMINATED.

ARE ALL DIGITS DISPLAYED COR-
RECTLY?

NO

YES

APPLY +1.2V TO 34750A INPUT AND
OBSERVE DISPLAY. THE OVERRANGE
1" SHOULD ILLUMINATE.

DOES OVERRANGE
NATE?

e

PROBABLE CAUSE 1S A2U1 OR TRAN-
SISTORS (Q2-12) WHICH SELECT
MISSING 1/2 DIGIT.

e.g. A2Q9 SELECTS RIGHT HALF OF 10’s
DIGIT.

TROUBLESHOOT A2U5 AND BCD1
GATE OF A1U4,

NO

ILLUMI-

OBSERVE DISPLAY. ARE ONLY
EVEN OR ODD DIGITS DISPLAYED?

YES

APPLY +22V TO 34750A INPUT AND
OBSERVE DISPLAY. THE OVERRANGE
“1” SHOULD ILLUMINATE AND ALL
OTHER DIGITS BLANK.

IS INDICATION CORRECT?

TROUBLESHOOT A2Q1, A2U1
NER), A2U3 (DATA DISPLAY).

(SCAN-

OBSERVE THE WAVEFORM AT PIN 3
OF U19. IT SHOULD BE AS SHOWN

BELOW:
|—- 1 ms:|

—| o= 2008

A2U4 IS PROBABLY DEFECTIVE.

IS WAVEFORM CORRECT?

TROUBLESHOOT OVERRANGE AND
OVERLOAD GATES AND OVERLOAD
FLIP-FLOP,

SELECT THE 1, 10, 100 AND 1000 VOLT
RANGES IN THAT ORDER. DECIMAL
POINTS SHOULD ILLUMINATE FROM
LEFT TO RIGHT.

ARE DECIMAL POINTS CORRECT?

APPLY +1.2V TO 34750A INPUT. PO-

LARITY DIGIT SHOPLD SHOW A "+,

CHECK THE PLUG-ON 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).

DOES POLARITY|DIGIT SHOW “+"?

GROUND PIN 10 OF A1XA1. THE
DIGIT SHOULD BLANK.

e

CHECK FOR =+ 7V ON BASE OF
A2013.

IS VOLTAGE CORRECT?

A1U2 PROBABLY DEFECTIVE,

CHECK A2Q13 AN[ THE SIGNALS LPOE
AND HDPP CONNECTED TO PINS 42
AND 41 A1XA1. }F THE TRANSISTOR
AND SIGNALS ARE OR A2U2 IS PRO-
BABLY BAD. i

RECHECK SYMPTOMS. INSTRUMENT
APPEARS TO BE FUNCTIONING PRO-
PERLY.

DOES THE DIGIT BLANK AS RE-
QUIRED?

TROUBLESHOOT LEAST SIGNIFICANT
DIGIT BLANKING GATES (A1U13 AND
A1U14).

NOTE

ALL READINGS WERE OBSERVED

WITH

+1.2V APPLIED TO THE 34750A INPUT UN-

LESS OTHERWISE SPECIFIED.

p/o Figure 7-3. Digital Troubleshooting Tree.
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INPUT
VOLTAGE

ol

PINB, AIU7
5V
" RESET PULSE
2 / GENERATOR
ov
DATA |3MHz Y RESET —
INPUT SWITCHING — Y. INPUT AMP INTEGRATOR SLOPE AMP CLOCK ~ COUNTER
\ / :\ /= —_— — :\
+1.0V——mm— |
; (AIQ2 DRAIN) - sy
ms
e OFFSET  —Aw *.ev:ﬂ_ﬂ:L 0 POSITIVE ~ TO FET DRIVE
‘l& o it < < INPUT CIRCUITS
ke ' > INTEGRATOR o ING, A2 we O TIMING
; Riz2 CAPACITOR v ) > > ) GENER- A.B.C
| >—'vw—rro—-1 . INPUT +/— ATOR w —:,:Tk—/
| TR ! ————v—9 Eﬁiﬁ?{o‘ﬁ, REFERENCH RESET PULSE
L I RI8 ZERO DETECT ENABLE PIN 1, AIUZI
-5 -~ — - | 4 ___ | RI7 COMPARATOR T ! —
I i J : At DATA
| ' | 30Hz
| ! | I R35 R19 ACCUMU
! ! i ! — WA — o —— AUTO-ZERO e
I +REF | -REF | ' I cr DISABLE &
o= |
| voLtaGe | voLTAGE | l | auTo | R22 3 ZERO_DETECT DISABLE 8
| #Vger) | (~VRep | : | ERO cl2 : - PULSE
| ,' ! | i ! CAPACITOR i R2I GENERATOR
! : ! ! i ! ! TIMING
| i | | i | ! BIT ZERQ DETECT TRANSFER (AIU2I PIN4)
| | | ] | | | B HELD PULSE_ " XY.2)
! +REF | —REF | { 25R0 | I | (LZDH) U ' FROM
ENABLE | ENABLE R
| [ ' I bETECT [ I ' 2V o SCANNER
(LPRE) (LNRE) | i | 50
| | il | \HELD | i 5 ‘-
! ! } o (LZDW I | i L3 res Loy
| | | i I *— VW VWA—e=
| | | | ' R24 COMPARATOR
| INPUT J ! | I SR25 R OFFSET
IENABLE P T [ INTEGRATOR ENABLE __ ) | | HYSTERESIS > -lev (2)
LEERL - CRCUITS [T AuTo-zeRo (IMATZ) ______ __ __ __ J ! (H)
| __ _ZERO DETECT HEYD (LzOM) _ __ ___ ___ __ _ _______ J - VRer
T 30Hz e ——
+ /- ZERO DETECT l OVER=
! R X ——o
el o HELD (LZDH) INTEGRATOR ENABLE (LIEN) VEASURE = TIMING RS 82 FROM RANGE
AUTO - ZERO (LMATZ) MENT GENERATOR +/- SCANNER DIGIT SCAN
INPUT ENABLE (LIEN) TIMING SIGNALS +12vs —] REFERENCE | oy Y DETECT
CIRCUITS AB.C SOURCES
—NOTE —
ALL WAVEFORMS
WERE OBTAINED
WITH —1e2V APP-
LIED TO THE
INPUT,
— — — e — — — o — — — — — — — e — -——
COPYRIGHT 1973 BY HEWLETT-PACKARD COMPANY 347504



—_— {—— - —— —_— —_ —_
|
. A2
PINS, AIU7 ﬂsz [ SCANNER CLOCK
. Phggdl?g (TO CHARACTER GENERATOR)
v
* - FRESET PULSE
ow b GENERATOR RIGHT HALF / LEFT HALF |
| SCANNING PULSES |
| DRIVER
SCANNER TRANSISTORS
DATA |3MHz . RESET 1
oPE AMP CLOCK +4 COUNTER |
(X,Y,2)
F:(P)J%IJITYE TO Eﬁezu?%“ TO DATA' ACCUMULATOR AND
— OVERRANGE DIGIT SCAN DETECT
ov o — TIMING
TP2 -Lsv GENER- POLARITY |
) - N -ABC - ENABLE
—> 10 INPUT /- A —j i k— Na2
A POLARITY REFERENCE] RESET PULSE (& I o
VW FLIP- FLOP >
RI8 /_—_zsRo DETECT ENABLE PIN 11, AlU2I E?lll?gté\{
RI7 COMPARATOR T ™ |
“on DATA I
Y4
RI9 ACCUMU— | I
LATOR |
” DATA CLK l
¢ ZERO DETECT DISABLE & ] 272
TRANSFER ! 29,31,
> PROCESSOR 'PUL SE | 33
- UL R \| BcD ouTPUT (1,2,4,8) P
28,30,32,7 < N
TIMING ‘ 34 |
BIT 2RO DETECT TRANSFER (AUU2I PIN4) POSITIVE
: & T || e
+2v ——ov SCANNER DETECT I 1
B __{ 50 |__ BCD2 |
A LR e '
R24 COMPARATOR
ZR25 \ OFFSET
HYSTERESIS $ -lav (2) OVER-
(H) LOAD
FLIP-
- Veer FLOP
+VRer 3 l
X OVER - BCD?2,4,8 1 BCD
REI RE2 FROM *|RaNGE BLANKING | CONTROL CHARACTER SCANNER
— SCANNER lﬂ(él:‘EﬁAN : CIRCUITS GATES GENERATOR  J&— "¢l ock
+12Vs — RSEOFSBR%EgE ——12vs Y — = :
‘ 4 LINE
\ BCD CODE
‘
\

— d— — — —— . — — — — — —
34750A-H -3478

Figure 7-4. Functional Block Diagram.
79/7-10



Al meosurements were
faken with —1g2V opplied
fo the 347504 inpul.

34750A TIMING & DATA WAVEFORMS

~

ZERO 5
bong o 0 cramet oscloscose POLARITY scALE  FuLl ©  oven-
(-hp- Model I1BOA /180iA/1821a) or g 1
cquivalent, comnect signol Ato 10 Y Y2 '3 4 &) o
Chonne! B inpul, set oscilloscope | 8 |
to “CHOP",Irigger on Channel B, 3MHZ 1S stoppeu N
Use Cnopnel A to check the during Reser ¢t i
vorious test points. Use 20ms/cm 13, 0nd Tronster |
time base. ot Zero Detect |
494V
° NOTE © Not drown to scale. |
Jem. inter
@ 3MHz 9L Vigner 10 chere e e from 1t
(Z.S%Féi){or ov woveform. gepending on tnput Voltage
opt. |
+5V,

@ 30Hz TIMING 3.5ms { ’- l' lJ : [ [
(25Hz for | I
opt. 050) !

+ 4.4V i —
A 1
ov :
+4,4V i
@ TIMING{ B v I
|
+ 444V T
[ ov |
|
+5Vv )
@ RESET o :
|
«5V ! —

@ INPUT ENABLE Enable I

(INVERTED) -l2v +

|

+ +5V —

@ ENABLE Enanie )
(INVERTED) -12v dumper in e - —

REFERENCE Troubleshoot |

position |

@ ENABLE -1y |

(INVERTED) I

+5V +5V

@ AUTO ZERO Auto Zero

(INVERTED) -0V -lov —
—ov T
INTEGRATOR ENABLE Erabie Enobie
(INVERTED) -2y |
+1V Reference Voltage
TIMED DC WNPUT ov wmow 0 L
@ 8 REF VOLTAGES position ,
-lg2V I nput Voitags |
|
TIMED DC INPUT eV N
@ & REF VOLTAGES ov L
(FROM INPUT AMP) :
— 440V i L_
!
Plateau voitage I
o "“ T’nopz‘:"\'/:"l?a'q': ::D' Yiveg !

INTEGRATOR et O wones Yorragy 8 |

WAVEFORM o 12 !
T
|

@ SLOPE AMP ov }
WAVEFORM -le5V

— _r3_V_ ~1nput _Voltage wavaform ! ______ —_——
_OV_L b e [ lrput Voltage woveform ] _|.|

@ ZERO DETECT it Jumper _is in_troubleshoot )

position Zero Detect will go
high ot 1| ond low a1 13 |

@ +4¢0V/4 85V |

|

INPUT POLARITY |

I
+445V [£ 1nput Voltage {

@ ZERO DETECT
POLARIZED |

+%48V ! —

@ ZERO DETECT

HELD ov
+ay |
Time after 13 I
TRANSFER praportionol 10— | +— 25us
Input Voltage ov |
oTi T2 2’3 3a aTs 570

34750A-C- 3428

With +1V applied Ihese
woveforms are inter chonged.

signals @) thru (D) ore shown for o
negative input voltage. Thay are
Inverted from this for a possitive

Input  voltage.
Oscillations usually appear
ofter zero detect.

If + voltoge is applied, UI7 pin 5
is high. H - voltage is applied, U7
pin 2 is high. When U7 pin 5 is
high UI7 pin 2 is low and vice -
versa.

T OSCILLATIONS



Externally rigger oscilloscope on

signal Z neqalive slope, select X

elms/cm time base and adjust %

sweep vermer so tnot alternations

of signal X fall on graticule lines.  Z
X

DATA MULTIPLEX DRIVE( Y

34750A SCANNING SYSTEM gg
o=
5
Y
-
DISPLAY DIGITS =5
» 3
» 4 3 8
b [e] -
o S
© o 3 8 S 8
I o] 1 (o] i
o] I J o] o]
z 0 0 0 I |
ONE DISPLAY |SCAN CYCLE
( BCD(I) I ) |
Levels in this
interval randomly
chonae: BCD(2) 2
SCANNED DATA
BCD(4) a 4
(Yhese wavetorms ore a binory
code of the six Display digits.
A 1ypical display of 180754 Is
shown here.)
L BCD(8) 8
4 5 7 o 8 |
1'S THRU 1000°S

DIGITS BEING SCANNED

<100% OF RANGE

2100% 8 <200%

DISPLAY BLANK OF RANGE

2200% OF RANGE

RIGHT/LEFT HALF CHARACTER
GENERATE (SCANNER CLOCK)

RIGHT HALF I'S SCAN

RIGHT HALF 10'S SCAN
LEFT HALF 10'S SCAN
RIGHT HALF 100'S SCAN
DISP LAY
SCAN LEFT HALF 100'S SCAN
RIGHT HALF 1000'S SCAN
LEFT HALF 1000'S SCAN

RIGHT HALF 10,000'S SCAN

LEFT HALF 10000'S SCAN

L RIGHT HALF 100000'S SCAN

—

LEFT HALF 1'S SCAN

[FEr

+445V

ov

+4,45v

ov

+445V

ov

+445V

ov

+ 445V

ov

+445V

ov

+445V

+445Vv

ov

+4e5V

ov

ov

+445V

ov

+445V
ov
+3Vv
ov

+3V

ov

+3v
ov

ov
+3v
ov
+3v
ov
+3v
ov
+3v

+3V

ov

3KHz

12KHz



34750 MNEMONIC DICTIONARY

LHLD (Low HoL.D) - When low, this signal inhibits the instrument from taking additional readings.
LMATZ {Low Mainframe Auto - Zero) - This signal goes low during mainframe auto - zero period.
LZDH (Low Zero Detect Hold) - This signal goes low at zero detect.
L5DB {Low 5th Digit Blank) - When low, this signal blanks the 5th digit of the mainframe.
LPOE (Low POlarity Enable} - When low, this signal enables the polarity display digit.
HDPP {High Display Positive Polarity) - When high, this signal causes the polarity indicator to show a +.
LPPA (Low Decimal Point 4) - When low, this signal illuminates decimal point 4.
LDP3 {Low Decimal Point 3} - When low, this signal illuminates decimal point 3.
|
LPPZ (Low Decimal Point 2) - When low, this signal itluminates decimal point 2.
LIDP‘I (Low Decimal Point 1) - When low, this signal illuminates decimal point 1.
LPVL {Low OVerlLoad) - When low, this signal indicates the instrument is in overload.
LBLK (Low BLanK) - The dispiay is blanked when this signal is iow.
LI|GE (Low InteGrator Enable} - When low, this signal enables the integrator,
LJEN (Low Input ENable) - When low, this signal enables the 34750A input circuits.
IhRE (Low Negative Reference Enable) - When low, this signal enables the negative reference supply.

LPRE {Low Positive Reference Enable) - When low, this signal enables the positive reference supply.
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®

11456A READOUT TEST CARD

Connect to GND 3 to blank 4 ;.

display.
Connect these points to

voltage up to

+ 1.99999V may be ap-

plied

to the INPUT pin

Goeslow  Zero Detect GND 3 to test Decimal and GND 1 to test opera-
at Overload.  Held (L).  Point display. tion.
/ Direct Input 1 V Range
(Connect this pin to GND
2% ——+I2Ve@ IN;L}/ 1 to check zero.)
A difference of more than
DISPLAY 4 counts in the zero
(BLIZ 131 K reading when this pin is
+5V OYLL]D ® connected to GND 1 indi-
Power Supply Voltages. £0.25V —— re cates a leaky FET.
SCANNER X\ Leakage Test Input
CLOCK
B > Timing Signals. @
+2% —l2v@® Trigger oscilloscope on
r ’— ZERO Ps Signal A (positive slope) to
12 kHz — DET C troubleshoot  timing and
data systems.
Reference |Voltages. ® AUTO
Connect these| pins to IN- \_/REF 30 Hz Timing. ZERO .
PUT pin to test full scale \. ol @ Analog Ground.
rfzgoélolbelip{iy should be -REF ® Goes low during Auto-
‘ ) ‘ counm)‘ X . @ @ @ E HOLD Zero interval.
P2 + normaL ‘L s poi
Y ® 8 4 2 } o Connect this point to
GND3 N\ < T ™ GND 3 to stop timing in
\ \ Auto-Zero interval.
@ Scanning Signals Logic GND. Digit Display Test
Switches.

Trigger oscilloscope on

Positive Input

Down position true. Sum

of switch positions equals
display digit in all decades.
INPUT pin must be con-
nected to GND 1.

Signal Z (negative slope)
to troubleshoot Scanning
System.

Polarity.

®

3470A-B- 3010

Figure 7-5. Timing Waveforms.
Rev. A 7-11/7-12
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1.

NOTES

l DENOTES SCHEMATIC ON WHICH

SIGNAL CONNECTION IS MADE,

WAVEFORMS ON FIGURE 7-5.

2. @ NUMBERS IN CIRCLES REFER TO

Aa

USE FOR ALL REPLACEMENT. IF
EITHER R6, R7, OR R37 IS RE-
PLACED, ALL SHOULD B8E RE-
PLACED.

INSTRUMENT SERIAL NO's.
1304A00275 AND BELOW DID NOT
CONTAIN R85. IT WAS PART OF
RESISTOR PACK R28.

REFER TO CHANGE NO.1 IN SEC-
TION 8 FOR INSTRUMENT SERIAL
NO.'s 1304A00275 AND BELOW.
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Model 34750A Section VIII

SECTION VI
BACKDATING

8-1. INTRODUCTION. CHANGE NO. 1
8-2. This section contains backdating information which Applies to instrument Serial No’s 1304A00275 & below.
adapts this manual to instruments with serial numbers Change the 34750-90001 Component Locator

lower than that shown on the title page. as shown below:
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Code

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.

No. Manufacturer Address
00000 U.S.A Common....... Any supplier of U.S,
00136  McCoy Electronics. - .Mount Holly Springs, Pa.
00213  Sage Electronics Corp. - . . . Rochester, N.Y.
00287 Cemco, Inc. ............ Danielson, Conn.
00334 Humidial ................ Colton, Calif.
00348  Mictron, Co., Inc . Valley Stream, N.Y.
00373 Garlock Inc. .Cherry Hill, N.J.
00656  Aerovox Corp. . . . - New Bedford,Mass.
00778  Amp.Inc. . ... ... Harrisburg, Pa.
00781  Aircraft Radio Corp . Boonton, N.J.
00809 Croven, Ltd thtby, Ontarm Canada
00815  Northern Engineering

Laboratories, Inc. . . .. .. .. Burlington, Wis.
00853  Sangamo Electric Co.,

Pickens Div. . ............ Pickens, S.C.
00866  Goe Engineering Co. - . . . City of Industry, Cal.
00891  Carl E. Holmes Corp.. . . . .Los Angeles, Cal.
00929 MicrolablIne.. . .. ........ Livingston, N.J .
01002  General Electric Co.,

Capacitor Dept.. . . . . - Hudson Falls, N. Y.
01009  Alden Products Co. . ....... Brockton, Mass.
01121  Allen Bradley Co.. .. ....... Milwaukee ,Wis.
01255 Litton Industries, Inc. . . .. Beverly Hills, Cal.
01281 TRW Semiconductors,Inc. . . . . Lawndale, Cal.
01295 Texas Instruments, Inc.,

Transistor Products Div. . ... . Dailas, Texas
01349  The Alliance Mfg. Co . . ... ... Alliance, Ohio
01538  Small Parts Inc. ... .. Los Angeles, Cal.
01589  Pacific Relays, Inc. . ....... Van Nuys, Cal.
01670  Gudebrod Bros. Silk Co. .New York, N.Y.
01930  Amerock Corp. - Rockford, 1i.
01960  Pulse Engineering Co . . .. . Santa Clara, Cal.
02114 Ferroxcube Corp. of

America . ... ... Saugerties, N.Y.
02116  Wheelock Signals,Inc.. . . . . Long Branch, N.J.
02286  Cole Rubber and Plastics Inc . -Sunnyvale, Cal.
02660  Amphenol-Borg Electronics

COrp. - v vt e Broadview, IlI.
02735  Radio Corp. of America,Semi-

conductor and Materials

Division . ............. Somerville, N.J.
02771 Vocaline Co.of America,

Old Saybrook, Conn.

02777  Hopkins EngmeermgCo . . .San Fernando, Cal.
02875 Hudson Tool & Die . . . . ... Newark,N.J.
03296  Nylon Molding Corp. . - . .. .. Springfield,N.J.
03508 G.E. Semiconductor Prod.

Dept. .. ... ... .. ... Syracuse, N.Y.
03705  Apex Machine & Tool Co. . ..... Dayton, Ohio
03797 Eldema Corp. . .......... Compton, Calif.
03818  Parker Seal Co....... Los Angeles, Cal.
03877  Transitron Electric Corp. . . .Wakefield, Mass.
03888  Pyrofilm Resistor Co.,

Inc. ... ..o Cedar Knolls, N.J.
03954 Singer Co., Diehl Div.,

Finderne Plant. ... .. ... Sumerville, N.J.
04009 Arrow, Hart and Hegeman

Elect. Co. . .o . v v v i ot Hartford, Conn.
04018  Taruus Corp. ... .....- Lambertville, N.J.
04062  Arco Electronic Inc.. . . . . . Great Neck, N. Y.
04217 Essex Wire .Los Angeles, Cal.
04222  Hi-Q Division of Aerovox. .Myrtle Beach, S.C.
04354  Precision Paper Tube Co. . .. .. Wheeling, IIL
04404  Palo Alto Division of Hewlett-

Packard Co. . ........... Palo Alto, Cal
04651 Sylvania Electric Products,

Microwave Device Div. . .Mountain View, Cal.
04673  Dakota Engr.Inc. . .. ..... Culver City, Cal.
04713  Motorola Inc. Semiconductor

Prod. Div. ........... Phoenix, Arizona
04732  Filtron Co. ,Inc. Western

Div. ............... Culver City, Cal.
04773  Automatic Electric Co. . .. ... Northlake, IH.
04796 Sequoia Wire Co. . . . . Redwood City, Cal.
04811 Precision Coil Spring Co. . . . . El Monte, Cal.
04870 P.M. Motor Company. . .. .. Westchester, 1L
04919  Component Mfg. Service

Co. ... ... ...... W. Bridgewater, Mass
05006 Twentieth Century Plastics,

Inc. ............... Los Angeles, Cal.
05277  Westinghouse Electric Corp.

Semiconductor Dept. . . .. .. Youngwood, Pa.
00015-49
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Code
No.

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

08727
08792

08806

08984
09026
09097
09134
09145

09250
09353
09569

09795
09922
10214

10411
10646

Manufacturer Address

Ultronix, Inc.
Union Carbine Corp ., Elect.

Div. .. ... .. L New York, N.Y.
Viking Ind.Inc. . ... ...... Canoga Park, Cal.

.San Mateo, Cal.

Icore Electro-Plastics Inc.. . . . . Sunnyvale, Cal.
Cosmo Plastic (c/o Electrical
Spec.Co.) . ...... .. Cleveland, Ohio

Barber Colman Co. Rockford, III.
Tiffen Optical Co.
Roslyn Helghts Long Island, N.Y.
Me ro-Tel Corp.. .. Westbury N.Y.
Stewart Engxneenng Co ..... Santa Cruz, Cal.
Wakefield Engineering Inc.. . . .Wakefield, Mass.
Bassick Co., Div. of Stewart
Warner Corp. . .........
Raychem Corp. ... ......
Bausch and Lomb Optical

Bridgeport, Conn.
Redwood City, Cal.

Co. .. ... ... . ... Rochester, N.Y.
E.T.A. Products Co of

America .............. - Chicago, 1l1.
Amatom Electronic Hardware

Co., Inc. ... . New Rochelle, N. Y.
Beede Elecu')cal 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.
Varijan Assoc. Etmac Div. . San Carlos. Cal.
Kelvin Electric Co . Van Nuys, Cal.
DigitranCo. . ... .. ........ 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 . . . .
Technical Wire Products

Mountain View, Cai.

Inc. . ... ... ... . Cranford, N.J.
Bodine Elect.Co. ... ......... Chicago, Ill.
Continental Device Corp.. . ... Hawthorne, Cal.

Raytheon Mfg. Co., Semi-
conductor Div. . . ... ...
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 Fa.slener 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 CBSInc . . . .
General Electric Co.,

Miniature Lamp Dept. . . . .. .. Cleveland, Ohio
Mel-Rain .Indianapolis, Ind.
Babcock Relays Div, .Costa Mesa, Cal.
Electronic Enclosures !nc Los Angeles, Cah(
Texas Capacitor Co . Houston, Texas
Tech.Ind. Inc. Atohm

Mountain View, Cal.

Lowell, Mass.

Elect.. ... ... ............ Burbank, Cal.
Electro Assemblies, Inc.. . Chicago, IllI.
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

Los Angeles, Cal.

Corp. . ..............
Ti-Tal,Inc. N
Carborundum Cc

. Berkeley, Cal.
Niagara Falls, N. Y.

Code
No.

11236
11237

11242
11312

11314
11453
11534
11711

1171117
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

Manufacturer Address
CTS of Berne, Inc.
Chicago Telephone of
California, Inc. . . ... .
Bay State Electronics Corp.
Teledyne Inc. ,Microwave

So. Pasadena, Cal
- Waltham, Mass

. 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.

Phlladelphia Handle Co ........ Camden, N.J.
Grove Mfg. Co., Inc. Shady Grove, Pa.
Gulton Ind. Inc. ,Da!a System

. ... 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. . .
Dickson Electronics Corp.. .
Airco Supply Co., Inc.

Newport Beach, Cal.
Scottsdale, Arizona
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. . .
Sem-Tech . ... .....
Calif. Resistor Corp . .. ...
American C s, Inc.. .C
ITT Semiconductor, a Div. of
Int. Telephone and Telegraph
Corporation . . . .West Palm Beach, Fla.
Hewlett-Packard Company. . . . . Loveland, Colo.

. Kansas City, Kansas
. Newbury Park, Cal.

Santa Monica, Cal.
hohocken, Pa.

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 IslandN. Y.

Amprobe Inst. Corp. Lynbrook, N, Y.
Cabletronics - - - .. ....... Costa Mesa, Cal.
Twentieth Century Coil

Spring Co. - e Santa Clara, Cal.
Fenwal Elect. Inc Framingham, Mass.
Amelco Inc. . Mountain View, Cal.

Spruce Pine Mica Co . Spruce Pine, N.C.

Omni-Spectralnc. .. .. ........ Detroit, Ill.
Computer Diode Corp. . Lodi, N.J
Electroid Co. Union, N.J

Boots Aircraft Nul Corp ....... Pasadena, Cal
Ideal Prec.Meter Co.,Inc.,
De Jur Meter Div. . . .
Delco Radio Div. of G. M. Corp
Thermonetics Inc.
Tranex Company
Hamlin Metal Products Corp.
Angstrohm Prec.Inc. .. ..
Siliconix Inc.
McGraw -Edison Co PP
Power Design Pacific Inc. . . .
Clevite Corp. Semiconductor Div. .
Signetics Corp. .
Ty-Car Mfg. Co.
TRW Elect. Comp Div.
Chomerics
Curtis Instrument Inc
Vishay Instruments Inc.. . . .
1. DuPont and Co., Inc.
Durant M(g. Co.
The Bendix Corp.,
Control Div. . .. .
Thomas A. Edison Industnes
Div. of McGraw-Edison . .
Concoa . .

Brooklyn, N. Y.

. . Kokomo, Ind.

. Canoga Park, Cal.
. Mountain View, Cal.
s Akron, Ohio

No. Hollywood, Cal
. .Sunnyvale, Cal.
Manchester, N.H.
. Palo Alto, Cal.
Palo Alto.Cal.
Sunnyvale,Cal.
Holliston, Mass.
Des Plaines, I1l.
Plainville, Mass.
.Mt. Kisco, N. Y.
Malvern, Pa.
. Wilmington, Del.
. Milwaukee ,Wis.

avlgatmn &

Teterboro, N.J.
. West Orange, N..J.
Baldwin Park, Cal.
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Code Manufacturer Address
No.
19644 LRC Electronics . . ... ... .. Horseheads,N. Y.
19701 Electra Mfg. Co. Independence , Kansas
20183  General Atronics Corp ..... Philadelphia, Pa.
21226  Executone, Inc. ..... Long Island City, N.Y.
21355 Fafnir Bearing Co.,The . .. New Britian, Conn.
21520  Fansteel Metallurgical Corp. .- .N. Chicago, Il1.
23020  General Reed Co. . Metuchen, N.J.
23042  Texscan Corp. . Indlav\apohs Ind.
23783 British Radio Eleclromcs le .Washington,DC.
24455 G.E. Lamp Division, Nela Park,Cleveland, Ohio
24655  General Radio Co. . ... ... West Concord, Mass.
24681 Memcor Inc.,Comp. Div. . . . .Huntington,Ind.
26365 Gries Reproducer Corp. . New Rochelle, N. Y.
26462  Grobert File Co.of America,Inc. Carlstadt, N.J
26851 Compac /Hollister Co. Hollister, Cal.
26992  Hamilton Watch Co. . . . Lancaster, Pa.
28480 Hewlett-Packard Co. . . Palo Ailto, Cal.
28520 Heyman Mfg.Co. . ......... Kenilworth, N.J.
30817 Instrument Specialties Co.,
Inc. .. oo oo Little Falis, N.J.
33173  G.E. Receiving Tube Dept. . . . . Owensboro, Ky.
35434 LectrohmInc. .............. Chicago, IlI.
36196  Stanwyck Coil Products.
Ltd. ........ Hawkesbury, Ontario, Canada
36287  Cunningham, W.H. & Hill,
Ltd. ........... Toronto, Ontario, Canada
37942 P.R. Mallory & Co.,Inc. . Indianapolis, Ind.
39543  Mechanical Industries Prod.Ce. . Axron, Ohio
40920  Miniature Precision Bearings,Inc. . Keene. N.H.
40931 Honeywell Inc. .. .. .. . .Minneapolis, Minn.
42190 Muter Co. . - - oo i Chicago, Il
43990 C.A.Norgren Co. Englewood, Colo.
44655 Ohmite Mfg. Co. . ............ Skokie, Ill.
46384 Penn Eng.&Mifg. Corp. . ... .. Doylestown, Pa.
47904  Polaroid Corp. . - ........ Cambridge, Mass.
48620  Precision Thermometer &
Inst. Co. .. ........... Southampton, Pa.
49956  Microwave & Power Tube Div. . . Waltham, Mass.
52090 Rowan Controller Co. . . ... .. Westminster, Md.
52983 HP Co . Med. Elec. Div. . Waltham, Mass.
54294 Shallcross Mfg.Co. . . .. ....... Selma, N.C.
55026  Simpson Electric Co. . .. .. ..... Chicago, Iil.
55933  Sonotone Corp o - Elmsford, N. Y.
55938  Raytheon Co. Commermal Apparatus
& System Div. ... ..... So. Norwalk, Conn.
56137  Spaulding Fibre Co.. Inc. .. .. Tonawanda, N. Y.
56289  Sprague Electric Co. North Adams, Mass.
58474  Superior Elect. Co. . Bristol, Conn.
59446 Telex Corp. . .« .+ v oo vt Tulsa, Okla.
59730 Thomas & Betts Co. . Elizabeth, N.J.
60741  Triplett Electrical Inst, Co. . . Bluffton, Ohio
61775  Union Switch and Signal Div. of
Westinghouse Air Brake Co. . Pittsburgh, Pa.
62119  Universal Electric Co. .. .. ... Owosso, Mich.
63743 Ward-Leonard Electric Co. . . Mt. Vernon, N. Y.
64959  Western Electric Co., Inc. . .. New York, N.Y.
65092 Weston Inst. Inc. Weston-Newark. Newark, N.J.
66295  Wittek Mfg. Co. . ... ......... Chicago, Il
66346  Minnesota Mining & Mig. Co.
Revere Mincom Div. ....... St. Paul, Minn.
70276  Allen Mig. Co. . Hartford, Conn.
70309  Allied Control . ........... New York. N. Y.
70318  Allmetal Screw ProductCo., Inc.
.................... Garden City, N. Y.
70417  Amplex. Div. of Chryster Corp. .Detroit, Mich.
70485  Atlantic India Rubber Works, Inc. . . Chicago, Ill.
70563  Amperite Co., Inc. .. ...... Union City, N.J.
70674 ADC Products Inc. .Minneapolis, Minn.
70903 Belden Mfg. Co. . ... ... ..... Chicago. Il1.
70998  Bird Electric Corp. Ctleveland, Ohio
71002  Birnbach Radio Co. New York. N.Y,
71034 Bliley Electric Co..Inc. .. ... .. ... Erie. Pa.
71041  Boston Gear Works Div. of
Murray Co. of Texas ...... Quincey, Mass.
71218  Bud Radio. Inc. . ... ...... Willoughby, Ohio
71279  Cambridge Thermionics Corp. Cambridge, Mass.
71286 Camloc Fastener Corp. ... ... Paramus. N.J.
71313  Cardwell Condenser Corp.
.. .Lindenhurst, L.L . N. Y.
71400 Bussmann Mfg. DIV of
McGraw-Edison Co. ....... St. Louis. Mo.
71436  Chicago Condenser Corp. . ... ... Chicago, Il
71447  Calif. Spring Co. ,Inc Pico-Rivera, Cal.
71450 CTSCorp. ... .. ... .. . Elkhart, Ind.
71468 ITT Cannon Electric Inc. ... Los Angeles, Cal.
71471 Cinema, Div. Aerovox Corp. .. .. Burbank, Cal.
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Revised: May.

1970

CODE

Code
No.

71482
71590

71616
71700
11707
71744
71785

71984
72136

72619
72656

72699

72765
12825
72928
72962
72964
72982
73061
73076
73138

73293

73445
13506

73559
73586
13682

73734
13743
13793
73846
73899
73905
13957
74276
74455
74861
74868

74970
75042
75263
75378
75382
75818
75915
76005
76210
76433

76487
76493
76530

76545
76703
76854
77068

77075
17221

77252
77342

77630
77638

71764
77969
18189

782717
78283
78290

LIST OF MANUFACTURERS (Continued)

Manufacturer Address

C.P. Clare& Co. . ... ..... .. Chicago. Il
Centralab Div. of
Globe Union Inc.
Commercial Plastics Co.
Cornish Wire Co., The

,,,,,,,, Milwaukee, Wis.
....... Chicago, Ill.
New York, N.Y.

Coto Coil Co, ,Inc. .. ..... Providence, R.1
Chicago Miniature Lamp Works . . .Chicago, 1ll.
Cinch Mfg. Co.,

Howard B. Jones Div. .. ...... Chicago, Il

Dow Corning Corp. . Midland, Mich.

Electro Motive Mfg. Co.,

Inc.

................ . Willimantic, Conn,
Dialight Corp. . ........... Brooklyn, N.Y.
Indiana General Corp. .

Electronics Div. . .. .. ... ... Keasby, N.J.
General Instrument Corp
Cap Division. . . . . ... ... .. Newark, N.J.

Drake Mfg. Co.
Hugh H. Eby Inc.
Gudeman Co.

Harwood Heights, 111
Philadelphia, Pa.
.Chicago, Iil.

Elastic Stop Nut Corp. . . . ...... Union, N.J.
Robert M. Hadley Co. .. ... Los Angeles, Cal.
Erie Technological Products, Inc. . . .Erie. Pa.
Hansen Mfg. Co., Inc. . . . Princeton, Ind.
H.M. Harper Co. . ...... Chlcago m

Inc
Fullerton, Cal.

Helipot Div. of Beckman Inst.
Hughes Products Division of

Hughes Aircraft Co. Newport Beach, Cal.
Amperex Elect. Co. . Hicksville, L.1I. .
Bradley Semiconductor Corp

.................... New Haven, Conn.
Carling Electric, Inc. . . Hartford. Conn.
Circle FMfg. Co. ... ........ Trenton, N.J.
George K. Garrett Co. .

Div. MSL Industries. Inc.. . Philadelphia, Pa.
Federal Screw Products, Inc. . ... Chicago, Iil.
Fischer Special Mfg. Co. . ... Cincinnati, Ohio

General Industries Co. . The
Goshen Stamping & Tool Co.

..... Elyria, Ohio
..... Goshen, Ind.

JFD Electronics Corp. .. .. ... Brookiyn. N. Y.
Jennings Radio Mfg. Corp ..... San Jose. Cal.
Groove-Pin Corp. . Ridgefield. N.J.
Signalite Inc. .. .. ... .Neptune, N.J.

J.H. Winns, and Sons . Winchester. Mass.
Industrial Condenser Corp. . ... .. Chicago, IIl.
R. F. Products Division of
Amphenol-Borg Electronic Corp.

......... Danbury, Conn.
E F. Johnson Co. . ... ... ... Waseca, Minn.
International Resistance Co. . Philadelphia, Pa.
Keystone Carbon Co., Inc. ... . St. Marys, Pa.
CTS Knights, Inc. .. .. .Sandwich, Iil.
Kulka Electric Corp. . . . Vernon. N. Y.

Lenz Electric Mfg. Co. ..... ... Chicago, IIl.
Littlefuse, Inc. Des Plaines, IlI.
Lord Mfg. Co. . .............. Erie, Pa.

C.W. Marwedel
General Instrument Corp. ,

Micamold Division . ........ Newark, N.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, Ohic
National Union Newark, N.J.
QOak Manufacturing Co. . Crystal Lake, IIl.
The Bendix Corp. ,

Electrodynamics Div. . .. N. Hollywood, Cal.
Pacific Metals Co. ... ... San Francisco, Cal.
Phaostran Instrument and

Electronic Co. .. ... ...
Philadelphia Steel and

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

Potter & Brumfield Div.. . ..
TRW Electronic Components Div.
General Instrument Corp. ,

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

Hlinois Tool Works . . ... ....... Elgin, IlL.
Sigma . ... So. Braintree, Mass.
Signal Indicator Corp. . New York, N. Y.
Struthers-Dunn Inc. Pitman, N.J.

So. Pasadena, Cal.

Princeton, Ind.
Camden, N.J.

Code
No.

78452
78471
78488
78493
78553
78790
78947
19136
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

82316
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

Manufacturer Address
Thompson-Bremer & Co. . .. ... Chicago. Il
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 Mig. Co. Chicago, Iil.
Continental-Wirt Electronics Corp.
................... Philadeiphia, 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, 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, N. Y.
Oxford Electric Corp. .. ... Chicago, Ill.
BournsInc............... 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, N.C,
Stevens, Arnold, Co. .Inc . Boston, Mass,
Dimco Gray Co. . . Dayton, Ohio
International Inst. . Orange, Conn
Grayhill Co LaGrange, I11.
Triad Transformer Corp Venice, Cal.
Winchester Elec. Div. Litton Ind., Inc.
Qakville, Conn.

Military Specification ... .. ... ... . P
International Rectifier Corp. . EIl Segundo, Cal.
Airpax Electronics, Inc. . Cambridge, Maryland
Barry Controls, Div. Barry Wright Corp.

Watertown, Mass,
Skokie, I11.

Carter Precision Electric Co. .. ..
Sperti Faraday Inc., Copper Hewitt
Electric Div. . ... ........ Hoboken, N.J.
Electric Regulator Corp. . Norwalk, Conn,
Jeffers Electronics Division of

Speer Carbon Co. . .........
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 Newark. Harrison, N. J.
Switchcraft, I Chicago, Ili.
Metals & Controls Inc. ,

Spencer Products. . .. .. ..
Phillips-Advance Control Co.. ... .. Johet
Research Products Corp.
Rolton'Mig. Co., Inc.
Vector Electronic Co.. . ..
Carr Fastener Co. .. .. ..
New Hampshire Ball

Bearing, Inc.
General Instrument Corp. ,

Capacitor Div.. ... .... Darlington, S.C.
ITT Wire and Cable Div. . . . . Los Angeles, Cal
Victery Eng. Corp. Springfield, N.J.
Bendix Corp., Red Bank Div.. . Red Bank, N.J
Hubbell Corp. ... ....... ... Mundelein, Il

Du Bois, Pa.

. Woodslock, N4Y.
. Glendale, Cal.
Cambridge, Mass,

Peterborough, N. H,

RosanInc. ... ........ Newport Beach, Cal.
Smith, Herman H., Inc. .. ... Brooklyn, N.Y.
Tech Labs . ......... Palisades Park, N.J.
Central Screw Co. .. .. .. Chmago m
Gavitt Wire and Cable Co. D\v oI

........ Brookfield, Mass.

Amerace Corp.
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, N. Y.
A.J. Glesener Co., . San Francisco, Cal.
TRW Capacitor Div. Ogallala, Neb.
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Code
No.

94870
85454
85471
85474
85660
85911
86174
86197

86579
86684

86928
87034
87216

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
80179

90365

90763
90970
91146

91260
91345
91418
91506
91637
91662
91673
91737
91827
91886

Manufacturer Address

e Bloomington Ind.
Yoo N.J.

Sarkes Tarzian, Inc.
Molding C

A .B. BoydCo. ......... San Franclsco, Cal.
R.M. Bracamonte & Co. . . . San Francisco, Cal.
Koiled Kords, Inc . Hamden, Conn.
Seamless Rubber Co. . ......... Chicago, 1I.

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 Comp.

& Devices Division . .. Harrison, N.J.
Seastrom Mfg. Co. Glendale, Cal.
Marco Industries Anaheim, Cal.
Philco Corporation (Lansdale Division)

................ Lansdale, Pa.
Western Fibrous Glass Producta Co.

. San Francisco, Cal.
San Francisco, Cal.
. Providence, R. 1.

. Lincoln, IIl.
. St. Paul, Minn.

Van Waters & Rogers Inc. .
Tower Mig. Corp.
Cutler-Hammer, Inc. ..
Gould-National Batteries, Inc. .
General Mills, Inc.
Graybar Electric Co. .
G. E. Distributing Corp.
Security Co. . ... . .
United Transformer Co. . . Chicago, nl.
United Shoe Machinery Corp. . . . Beverly, Mass,
U. S. Rubber Co., Consumer Ind. &
Plastics Prod. Div. . ........ Passaic, N.J.
Belleville Speciality Tool Mfg. , Inc.
................ Belleville, I11.
Unued Cur Futener Corp. ««...Chicago, Il
Bearing Engineering Co. . San F‘ranciaco, Cal.
ITT Cannon Elect. Inc., &lem Div.

Schenectady, N.Y.
. Detroit, Mich.

Salem, Mass.

San Fra.ncxsco Cal.
. El Monte, Cal.
- Chicago, I,
. Attleboro, Mass.

Connor Spring MIg Co.
Miller Dial & Nameplate Co
Radio Materials Co.

AugatIne. ..........
Dale Electronics, Inc. .. . Columbus, Nebr.
ElcoCorp. .. .vovvvvnn. Willow Grove, Pa.

... New York, N. Y.
.Wakefield, Mass.
Redwood City, Cal.
Chicago, Ill.

Epiphone Inc.
Gremar Mfg. Co. ,lnc.
K F Development Co.

Malco Mfg., Inc. .. .. .

CODE LIST OF MANUFACTURERS (Continued)

Code
No.

91929

919€1
92180
92367
92607

92702
92966
93332

93369
93410

93632
93929
941317
94144

94148
94154
94197

94222
94330
94375
94682

94696
95023

95146
95236
95238
95263
95265
95275
95348
95354
95566
95712
95984
95987
96067

ﬁWire Corp. . ......o.....

Manufacturer Address

Honeywell Inc., Micro Switch Division
Freeport, Il
...... Oakland, Cal.
Peabody, Mass.
Rochester, N.Y.
Inc.

Tarrytown, N.Y.

Nahm-Bros. Spring Co.
Tru-Connector Corp. .......
Elgeet Optical Co., Inc. . ...
Tensolite Insulated Wire Co. ,

IMC 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

Mansfield, Ohio
. Culver City, Cal.
. Livingston, N.J.
Bayonne, N.J.

aters Mfg. Co. . ..
G.V. Controls ...,
General Cable Corp.
Raytheon Co., Comp. Div.,

Ind. Comp. Operations
Scientific Electronics

Products, Inc.. . .........
Wagner Elect. Corp.,

Tung-Sol Div. . ...........
Curtiss-Wright Corp. ,

Electronics Div. . ... .. East Patterson, N.J.
South Chester Corp. ......... Chester, Pa.
Wire Cloth Products, Inc. . . .Bellwood, M.
Automatic Metal Products Co. . Brooklyn, N.Y.
Worcester Pressed Aluminum Corp.
. Worcester, Mass.

...... Quincy, Mass.

Loveland, Colo.

Newark, N.J.

Magnecraft Electric Co. ....... Chlcago 1.
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, I11,
Weckesser Co. . . Chicago, Ill.
Microwave Assoc. ,West, Inc. . Sunnyvale, Cal.

Code
No.

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

Manufacturer Address
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, Il

Carlton Screw Co. Chicago, Il
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 Mig. . . Englewood, N.J.
Reon Resistor Corp. . ....... Yonkers, N.Y.
Litton System Inc.,

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.
General Mills Inc., Electronics Div.

. Minneapolis, Minn.
ivision of Hewlett- Packud 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, Mzss.
Marshall Ind. , apa.cnor Div. . Monrovia, Cal.
Control Switch Division, Conlrols Co.

of America ............ El 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
Technology-Instrument Corp.

of California Newbury Park, Cal.

El Monte, Cal.

The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code for Manufacturers Handbook.

0000F
0000Z

000AB
000BB

00015-49
Revised:

Malco Tool and Die Los Angeles, Calif.
Willow Leather Products Corp. .. Newark, N.J.
ETA England

Precision Instrument Comp. Co. Van Nuys, Cal.

000CS

000MM
000NN

Hewlett-Packard Co., Colorado

Springs Div. ... Colorado Springs, Colorado
Rubber Eng. & Development . . .Hayward, Cal.
A"N"DMfg..Co. .......... San Jose, Cal.

000QQ Cooltron. .. .............. Oakland, Cal.

000WW California Eastern Lab

Burlington, Cal.

000YY S.X. SmithCo. ......... Los Angeles, Cal.

SUPPLEMENTAL CODE LIST OF MANUFACTURERS

May, 1970

Code
No. Manufacturer Address
12040 National Semiconductor Corp.  Danbury, Connecticut 06810

238

80 Stanford Applied Engineering

Santa Clara, California 95050

From: Handbook Supplements
H4-1 Dated January 1970
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OPERATING AND SERVICE MANUAL

Manual Part No. 34720-90002
Microfiche Part No. 34720-90052

MODEL 34720A
BATTERY MODULE

The main body of this instruction manual applies to
Serial Number 1224A00101

and higher. Any changes made in instruments having
serial numbers higher than the above number 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
questionnaire in the front of the manual with the
appropriate square marked. If a change is made that
does not apply to all previously manufactured instru-
ments, backdating information in Section VIII adapts
the manual to the earlier instruments.
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P. O. Box 301, Loveland, Colorado 80537 U.S.A.

Printed in US.A,

Printed: FEBRUARY 1974



NAME COMPANY
JOB TITLE ADDRESS

\ ADDITIONAL COMMENT
IMPORTANT

Occasionally this. manual, or parts thereof will be revised due to
engineering changes, specification changes or to correct errors in the
manual. If you would like to receive revised pages to update your
manual, please complete the top of this form and return it to us. Just
complete, fold and staple or tape and mail. No postage is required if
mailed in the United States.

This publication represents our latest effort in improving the quality of
our instruction manuals. We would like to know what you think of it
and how you feel we can better serve your needs. Will you give us a few
minutes of your time by completing the questionnaire on the reverse
side?

ADDITIONAL COMMENT

— FIRST FOLD _

|
|
|
| !

—— SECOND FOLD —_—

FIRST CLASS
PERMIT NO. 37
LOVELAND, COLORADO

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

HEWLETT-PACKARD COMPANY
LOVELAND DIVISION, Dept. 4169
P.0. BOX 301

LOVELAND, COLORADO 80537

U.S.A



10.

1

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

Model 34720A

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.

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

Is a detailed theory of operation necessary?
COMMENT

Are the performance checks and adjustment procedures clear as to the procedure and to the specification they are
to verify?
COMMENT

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

Would you like to see-the performance checks and adjustment procedures combined?
COMMENT

Would a more complete list of hardware be beneficial?
COMMENT

Are exploded views useful?
COMMENT

Is the troubleshooting section of this manual adequate?
COMMENT

Do you like and use the troubleshooting trees?
COMMENT

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

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

COMMENT

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

COMMENT

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

COMMENT :

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

COMMENT

. Would you like to receive revision pages?

COMMENT

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

If not, where does it go?

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

. Do you use change sheets?

YES
NO

YES

NO

YES

NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO
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GENERAL

1-1. DESCRIPTION.

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.

INFORMATION

1-5. SPECIFICATIONS.

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 0°C to + 50°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. 18019A—Carrying Case—accommodates a Display
Module, a “signal conditioning” module, and the 34720A
Battery Module plus the power cord and input cables. A

11456A
READOUT TEST CARD

11148A
PLUG-ON EXTENDER CABLE

18019A
CARRYING CASE

Figure 1-1. Accessories Available.

1-1
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shoulder strap consisting of a web strap, -hp- Part No.
1440-0075, and a shoulder pad, -hp- Part No. 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.

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.

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

Model 34720A

information in Section VII which adapts this manual to
your instrument. All correspondence with Hewlett-Packard
Company should include the complete serial number.

XXXX A XXXXX

N— —
Five digit suffix
identifies a par- O
ticular instru-
ment in a series

S——— ——
Four digit prefix  Letter identifies the
identifies a series  country where the
of instruments, instrument was man-
ufactured
(A - America, U - United Kingdom,
J - Japan, G - Germany)

Figure 1-2. Instrument Serial Number (on rear panel).
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SECTION 11
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 warranty on the reverse side of the title 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

+5V,+12V,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): 0°C to + 50°C
Charge: +5°Cto+40°C
Storage: -40°Cto+75°C

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 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,

2-2
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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 INSTRUMENT” or
“FRAGILE.”
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SECTION 1I1I

OPERATING

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 ON or OFF. This
trickle charge is not sufficient to charge the batteries when
the instrument is on.

3-8. Battery.
NOTE
The nickel-cadmium batteries used in the

347204 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 BATTERY position,
turn the instrument ON, and press the BATTERY TEST

INSTRUCTIONS

pushbutton to check the condition of the batteries. Always
test the batteries under normal operating load;i.e., 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 (32°F to 122°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 104°F (40°C). Do
not charge at the fast rate for more than 15
hours.

3-1
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BATTERY MODULE OPERATION

TEMP. RANGE MODE
STORAGE -40°C TO +50°C LINE TRICKLE CHARGE RESULTS WHEN
AC LINE IS CONNECTED TO THE
DISCHARGE -20° 70 +40°C BATTERY DISPLAY SECTION
CHARGE +5°C TO +40°C CHARGE FULL RECHARGE TIME IS 14 HOURS
W WARNING: CONNECT TERMINAL NOTE
TO EARTH GROUND WHEN OPERATING IF LOSS OF CAPACITY IS SUSPECTED, DISCHARGE
IN THE BATTERY MODE. WELL INTO THE METER RED ZONE AND RECHAR

34720A-8 - 3035

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 3-6).

Figure 3-1. Front and Rear Panels.
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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.

3-13. The battery pack may be charged at temperatures
between 5°C and 40°C (41°F to 104° 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.

50 ‘

5°C 8 25°C
/‘—-’

50

0 I —
o) 5 10 15 20

CHARGE TIME ( HOURS)

00

STATE OF CHARGE
(% OF NOMINAL CAPACITY AVAILABLE}

347204-R-3033

Figure 3-2. Battery Charge Acceptance vs. Temperature.
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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 in 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.

Permanent battery damage may result if the
batteries are stored at high temperatures for a
prolonged period.

3-16. CYCLE-LIFE OF NICKEL-CADMIUM BATTERIES.

3-17. The cycle-life of the batteries is based, by the
manufacturer, on an end point 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 volts/
battery) of every cycle. Under these conditions a cycle-life
in excess of 100 cycles can be expected.
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SECTION IV
THEORY OF OPERATION

4-1. BATTERY SUPPLIES.

4-2. Three voltages are supplied by the battery module;
ie, +12V, -12V, and +5V. 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 LINE position. In the
BATTERY position, power is supplied by the battery
module. When the MODE switch is in either LINE or
BATTERY position, charging current is applied to the
battery through the diode and R[( in series with RHJ]. This
provides a trickle charge.

MOOE
POWER SUPPLY A
FROM DISPLAY
MODULE LINE
POWER TO CIRCUITS
BATTERY
CHARGE

CHARGING VOLTAGE
FROM DISPLAY
MODULE

Figure 4-1. Typical Battery Supply.

When the switch is set to the CHARGE position, only the
diode and Ry (o are in the charge path. This increases the
charging current by a factor of 10. The diode prevents 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.

4-4. BATTERY TEST CIRCUIT (See Figure 4-2).

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 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

4.75v
FROM +5V A 1swa AR

BATTERY ™ M

34721A-8- 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 vent under excessive internal
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
electroly te.

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.
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SECTION V
MAINTENANCE

51. INTRODUCTION.

5-2. This section contains information necessary for proper
maintenance of the Model 34720A. The 34720A requires

no performance fests.
NOTE

The nickel-cadmium batteries in this instrument
are warranted for six months against failure due
to manufacturing defect.

53. RECOMMENDED TEST EQUIPMENT.

5-4. A dc voltmeter with at least 10 M2 input resistance
and an ohmmeter are needed to maintain the 34720A
Battery Module. An -hp- Model 427 A Multi-Function Meter
is recommended. Also an -hp- 11148A Plug-on Extender
Cable is required to perform the procedures outlined in this
section.

WARNING

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 current.

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.

NOTE

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 Il of this
manual.

55. ADJUSTING THE BATTERY TEST METER.

5-6. The meter circuit should not require adjustment unless
one or both batteries in the + 5V 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 114564 Readout Test
Card or an 11148A 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. Turmn AIR8 fully counterclockwise. (Figure 5-1
shows the location of AIRS8.) The meter needle should
move against the right-hand stop when the pushbutton is
pressed.

f. Hold the BATTERY TEST pushbutton in and adjust
A1RS 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.

511. 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
instrument.

Wht/Brn/Red

@

L]

\AIRB

LOCATED NEAR
BOTTOM OF Al
ASSEMBLY

.

i

Al

[ ) A

/Blk/Yel

34720A-8-3034

Figure 5-1. Battery Location.
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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.) 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:
b. Description of the part. (See list of abbreviations

below.) a. Instrument model number.

¢. Typical manufacturer of the part in a five-digit code. b

(See Appendix A for list of manufacturers.) 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.

ABBREVIATIONS
Ag L coostlver s HzoooooL oL hertz {cycle(s) per second) NPO .......... ... .. negative positive zero sl ..., ... . S .slide
Al e e e aluminum (zero temperature coefficient) SPDT ... .. .. ... single-pole double-throw
A . . B .ampere(s) 10 .... e ... .inside diameter ns ........... nanosecond(s) = 109 seconds SPST . single-pole single-throw
Au - e .......gold impg . T . impregnated nsr....... .. not separately replaceable
ined ... B - .incandescent Ta oo S tantalum
Co LLLeapacitor ins ..o insulation(ed) Q2 e .ohm(s) TC. .. ...... temperature coefficient
cer .. . L ............ceramic obd ........ . .order by description  TiOp ........ ..... titanium dioxide
coef e coefficient k€2 .. .. ... kilohm(s) = 10*3ohms  OD .................... outside diameter [ e toggle
com . - _..common KMz ................ kilohertz = 10%3 hertz . tolerance
comp . B .. .composition e peak trimmer
conn R - ...connection L inductor picoampere(s) transistor
lin ... .linear taper . ........printed circuit
dep Lo deposited  log -...... logarithmic taper . .picofarad(s) 1012 farads V... ... .. ..... . woltls)
DPDT ... ...... . double-pole double-throw piv . PP peak inverse voltage  vacw . alternating current working voltage
DPST ... .. ... double-pole single-throw milliampere(s) = 103 amperes  p/o ... e partof var .. variable
_...megahertz = 106 hertz  pos . ... .. e .. position(s)  wvdew ......... direct current working voltage
elect . ... ....... .. ..... .electrolytic ....megohmi(s) - 106 ohms poly ... ........ ... ... ... polystyrene
encap .......... . ......encapsulated e ....metal film  pot . ... .potentiometer watt{s)
manufacturer  p-p o peak-to-peak  w/ ... L. Lo with
Fa.oioi o e farad(s) millisecond  ppm P ... .parts per million orking inverse voltage
FET . .. tield effect transistor .mounting  prec . .......precision (temperature coeffient, without
fxd .o . . fixed 103 vaits long term stability andfar tolerance) _wirewound
......... ... microfarad(s}
| GaAs ....... ... gallium arsenide . ..microsecond(s) R ... oL L resistor
.. gigahertz = 1019 hertz microvolt(s) = 106 volts  Rh......... ~.........rhadium
. W guard{ed) o Myl.-]r@ rms, . . .......root-mean-square | e optimum value selected at factory,
_________ _germanium POl oo o rotary average value shown (part may be omitted)
ground(ed) A .. ......... nanoampere(s) = 109 amperes R .. no standard type number assigned
NC normally closed  Se ................. ... ... .selenium selected or special type
| HoooooL L. ......nenryliess Ne .. P .neon SECT ... section(s)
Hg ... e .....mercury NO .. .. L .. normally open  Si .. . . .. siticon ® Dupont de Nemours
‘ DECIMAL MULTIPLIERS
| Prefix Symbols Muttiptier | Prefix Symbols Multiplier |
’ tera T 1012 centi c 102
giga G 109 milli m 10-3
mega M or Meg 108 micro u 106
| kilo K ark 103 nano n 109
hecto h 102 pico p 10712
L deka da 10 femto f 1015
e L . 107 ale 2 10718 | STD-B-2734
DESIGNATORS
AL B ... ..assembly FL e L Cfilter QL. . ... transistor TS ...... . Cee........terminal strip
B ... .- - _.motor  HR . - S heater QCR B ....... transistordiode U............. ... .. ... micracircuit
BT ..... .. - Cobattery IC L.l integrated circuit = R .. .. - R resistor V.. ...vacuum tube, neon bulb,photocell, etc
c ... . . . capacitor J . ... jack  RT ... thermistor W .. cable
CR .. e diode  K.. . PR T relay S i X - e socket
[o ] F . ...delay line L ... . . . .inductor T . transformer  XDS ... ................ lampholder
OS .. ..o . lamp M ... . . B meter TB....L.LL L . terminal board  XF ... ... ... . ..... fuseholder
£ .. ... misc electronic part  MP . - mechanical part  TC T TR RSP thermocouple Y ... e . .. crystal
o Cfuse P P e plug TP ... A EEELE §ii0s LMESLPOINT 2 e netwark

6-1
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Table 6-1. Replaceable Parts (Cont’d)
REFERENCE -hp-
T DESCRIPTION MFR. MFR. P
DESIGNATOR | PARTNO. | TQ ART NO.
A1l 34720-66501 1 | Main Circuit Assembly -hp-
CR1 thru CR4 1901-0028 4 | Diode: Si 400 piv 04713 SR 1358-9
CR5 1902-3086 1 | Diode: breakdown 475V +2 % 04713 SZ 1121348
F1 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
R1 0698-3605 1| R: fxdfim150Q2 t5%2W 75042 RG-42 obd
R2,R3 0698-5019 2 |R: fxdfim324 2 +1%1/2W 75042 ‘ CECTO obd
R4 0698-3333 1 |R: fxdfim137Q 1% 1/8W 75042 | CEAT-O obd
R5, R6 0698-3443 2 [R: fxdfim287 2 + 1% 1/8W 75042 CEAT-0 obd
R7 0698-4366 1 |R: fxdflm19.1Q +1%1/8W 75042 CEAT-0 obd
R8 2100-2520 1 | R: varcermet 502 +20% 1/2 W 73138 62-220-1
S1 3101-1717 1 | Switch: slide, 3 pole, 3 pos. 79727 G-1685
XF1 2110-0269 6 | Fuseclip 91506 6008-32CN
A2 34720-66502 1 | Plug-On Connector Assembly -hp-
P1 1251-0099 1 | Connector: 50-pin male 02660 57-10500-375
J1 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
BT1,BT2 14200097 2 Battery pack -hp-
BT3 1420-0094 1 Battery pack -hp-
BT4 1420-0095 1 Battery pack -hp-
M1 1120-0537 1 Meter -hp-
S2 3101-1747 1 Switch: pushbutton SPST 09353 8532
w1 34720-61601 Assembly: cable -hp-
MISCELLANEOQOUS
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 2136 |7835-Y 12561
5040-7036 4 | Support: slide catch -hp-
2200-0778 12| Screw: 4-40 x 0.312in. 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-
3472090002 1 Manual: Operating and Service -hp-
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Model 34720A

Section VII

SECTION VII
TROUBLESHOOTING AND
CIRCUIT DIAGRAMS

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.

1-3. TROUBLESHOOTING.

7-4. If the instrument operates correctly with the MODE
switch set to LINE, 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 + 5V supply. There-
fore, it is possible to have a “good” indication and still have
a bad battery in either the + 12V 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).

1-5. Battery Circuit Checks.

7-6. The best method of troubleshooting the battery
module is to trace voltages 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 - ¢ 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 (2.2V in the 5V supply). The voltage drops
approximately 1.2 V for each battery that has failed. If the
+5V and + 12V supplies both indicate the same voltage
error, the trouble is probably in the + 5V battery pack.
The + 5V supply is also part of the + 12V 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 + 52Vto+54V + 46Vto+48V
+12V +135Vto+ 14V +115Vto+ 12V
- 12V -135Vto- 14V -115Vto- 12V

* 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 Component Location Diagram shows 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.
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Section VI Model 34720A

REFERENCE DESIGNATIONS

ASSEMBLY ASSEMBLY
REFERENCE ~ ASSEMBLY PART R
DESIGNATION NAME  (INCLUDES A2Al SUBASSEMBLY)
— - - - - =
JACK XAZ 1S MOUNTED ON A2 I POWER SUPPLY (OOXXX-66501) —l
CHASSIS OR ANOTHER ASSEMBLY. PLUG P! IS MOUNTED ON ASSEMBLY OR IS PAR
\‘\ oY OF THE ASSEMBLY BOARD ICOMPLETE OESIENATOR 1S A2l !
A2 l | DENOTES SIGNAL
—"<I [ — CONNECTION
C ¢ R3 TEST VOLTAGE
Pl IS NOT MOUNTED ' 3
ON A2 ASSEMBLY ] +2:492V /N 2
MPLETE DESIGNATOR IS PI) k— 1 3
(COMPLETE DE Co 2 COMPLETE DESIGNATOR IS A2R4 a
i SR4
J Pl 1 I ] SUBASSEMBLY OF A2 DENOTES SCHEMATIC
~ & —i(a (COMPLETE DESIGNATOR IS A2AI) ON WHICH CONNECTION
: : 1
—‘<€‘—] ‘§NUMBER mpicares Al |
PIN OF XAZ AND P [PHOTO-CHOPPER OSC |
' |
o29, e | , , |
| | Rl R2 | MALE STANDOFF ‘l\"\ FEMALE_PIN
WIRE COLOR: COLOR CODE IS THE SAME YELET OR STAND- | PN conneCTOR CONNECTOR ON
A AT OF COLOR,CODE FIRST. onp \ OFF TERMINAL, MAY O A7 ‘ WHT/RED WIRE
NUMBER INDICAT L NOT BE NUMBER D
NUMBER INDENTIFIES WIDER STRIP, AND | MAY NOT BE NUMBERED ' SoMpLETE | E
THE THIRD INDICATES THE NARROWER 1S AZAIRI
STRIP. (924, DENOTES WHT/RED/YEL WIRE) | ) | |
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION 10-B-2152

N
3]
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h MAIN CIRCUIT ASSEMBLY (34720-66501)
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Figure 7-1. Schematic Diagram, Battery Module.
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Code

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.

No. Manufacturer Address
00000 U.S.A Common. . .. ... Any supplier of U.S.
00136  McCoy Electronics. . -Mount Holly Springs, Pa.
00213  Sage Electronics Corp. . . . . Rochester, N.Y.
00287 Cemco, Inc. . Danielson, Conn.
00334  Humidial ................ Colton, Calif.
00348  Mictron, Co., . Valley Stream, N.Y.
00373 Garlock Inc. .Cherry Hill, N.J.
00656  Aerovox Corp. - New Bedford,Mass.
00779  Amp.Inc. . ....... . Harrisburg, Pa.
00781  Aircraft Radio Corp. . .. . Boonton, N.J.
00809 Croven, Ltd. . . ... .. Whllby, Ontario, Canada
00815 Northern Engineering

Laboratories, Inc. . . .. .. .. Burlington, Wis.
00853  Sangamo Electric Co.,

Pickens Div. . ............ Pickens, S.C.
00866  Goe Engineering Co. . .City of Industry, Cal.
00891 Carl E. Holmes Corp. . Los Angeles, Cal.
00929 Microlab Inc.. . . . . . Livingston, N.J .
01002  General Electric Co.,

Capacitor Dept.. . . . .. .. Hudson Falls, N. Y.
01009  Alden Products Co. - . ...... Brockton, Mass.
01121  Allen Bradley Co.. . .. ... ... Milwaukee ,Wis
01255  Litton Industries, Inc. . . . . Beverly Hills, Cal.
01281 TRW Semiconductors,Inc. . . . . Lawndale, Cal.
01295 Texas Instruments, Inc.,

Transistor Products Div. . . Dallas, Texas
01349  The Alliance Mfg. Co. . . ... .. Alliance, Ohio
01538 Small Parts Inc. .. ...... Los Angeles, Cal.
01589  Pacific Relays, Inc. . ... ... . Van Nuys, Cal.
01670  Gudebrod Bros. Silk Co. . ... .New York, N.Y.
01930 Amerock Corp. . . - . ... ... Rockford, TI1.
01960  Pulse Engineering Co . . . . . Santa Clara, Cal.
02114  Ferroxcube Corp. of

America . ... . ... ... ... Saugerties, N. Y.
02116  Wheelock Signals,Inc.. . . . Long Branch, N.J.
02286 Cole Rubber and Plastics Inc . .Sunnyvale, Cal.
02660 Amphenol-Borg Electronics

Corp. -+ oo Broadview, Tl.
02735  Radio Corp. of America,Semi-

conductor and Materials

Division . .. ........... Somerville, N.J.
02771  Vocaline Co.of America,

Inc. ... . 0Old Saybrook, Conn.
02777  Hopkins EngmeermgCo .. .8an Fernando, Cal.
02875  Hudson Tool & Die . ... .. .. .. Newark,N.J .
03296  Nylon Molding Corp. . . . . . . . Springfield, N.J.
03508 G.E. Semiconductor Prod.

Dept. . oo oo i Syracuse, N.Y.
03705 Apex Machine & Tool Co. . .. ... Dayton,Ohio
03797 Eldema Corp. . . ......... Compton, Calif.
03818 Parker SealCo.......... Los Angeles, Cal.
03877  Transitron Electric Corp. . . Wakefield, Mass.
03888  Pyrofilm Resistor Co.,

Inc. .. .Cedar Knolls, N.J.
03954 Singer Co ) Dxehl Dnv )

Finderne Plant . . Sumerville, N.J.
04009  Arrow, Hart and Hegeman

Elect. Co.. .. ... ... .. .. Hartford, Conn.
04013 Taruus Corp. - . . .. .... Lambertville, N.J.
04062  Arco Electronic Inc.. . . . .. Great Neck, N. Y
04217 EssexWire. ... ........ Los Angeles, Cal.
04222  Hi-Q Division of Aerovox. .Myrtle Beach, S.C.
04354  Precision Paper Tube Co. . .. .. Wheeling, I1L
04404  Palo Alto Division of Hewlett-

Packard Co. . .Palo Alto, Cal.
04651  Sylvania Electric Products

Microwave Device Div. Mountam View, Cal.
04673  Dakota Engr.Inc. . .. ... .. Culver City, Cal.
04713  Motorola Inc. Semiconductor

Prod. Div. ... ... .. . Phoenix, Arizona
04732  Filtron Co. ,Inc. Western

Div., . .............. Culver City, Cal.
04773  Automatic Eleanc Co. .. . Northlake, Il
04796  Sequoia Wire Co. . .. .. .. Redwood City, Cal.
04811 Precision Coil Spring Co. . . . . El Monte, Cal.
04870 P.M. Motor Company . . . Westchester, L
04919  Component Mfg. Service

Co. .. . W. Bridgewater, Mass
05006  Tw enuclh Century Plastics,

Inc. . ... ... .. ... Los Angeles, Cal.
05277 Weblm"house Electnc Corp.

Semiconductor Dept. . . .. .. Youngwood, Pa.
00015-49

Revised: May, 1970

Code
No.

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

08727
08792

08806

08984
09026
08097
09134
09145

09250
09353
09569

09795
09922
10214

10411
10646

Manufacturer Address

Ultronix, Inc.
Union Carbme Corp ,Elec!
Div.
Viking Ind. Inc. . ..
Icore Electro- Plasucs Inc
Cosmo Plastic (c/o 