Errata

Title & Document Type: 3440A Digital Voltmeter Operating and Service Manual

Manual Part Number: 03440-90005

Revision Date: July 1970

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


Christina Samii
3440A Digital Voltmeter Operating and Service Manual

Christina Samii
03440-90005

Christina Samii
July 1970


'

Q} HP 3440A

OPERATING AND SERVICE MANUAL

DIGITAL

VOLTMETER
3440A

e @ 34434 AC/OC RANGE UNIT

L0 FUNCTION

HEWLETT (hp

PACKARD

VOvveE dH



.
®

OPERATING AND SERVICE MANUAL

-hp- Part No. 03440-90005

MODEL 3440A
DIGITAL VOLTMETER

Serials Prefixed: 981-

Appendix C, Manual Backdating Changes,
adapts manual to lower serial prefix num-
bers.

Copyright Hewlett-Packard Company 1961
P. O. Box 301, Loveland, Colorado, 80537 U.S.A

Printed: JULY 1970



1]

Model 3440A

TABLE OF CONTENTS

Section Page
1 GENERAL INFORMATION . . . . . . . .. 1-1
= 1-1. Introduction. . . . « « « « ¢« o o o 1-1
1-3. Instrument Description . . . . . .. 1-1
1-6. Plug-InUnits. . « « « « ¢ ¢ ¢ o v o 1-1
! 1-9. Instrumentand Manual Identification . 1-1
Section Page
II INSTALLATION . . . ¢ v v e o o o o s o o 2-1
2-1. Incoming Inspection . . . « « . . - 2-1
2-3. Installation . . . . . .« .« ¢« 2-1
2-5. Power Source Requirements 2-1
2-7. Three-Conductor Power Cable . . .2-1
2-9. Rack and Bench Considerations . . 2-1
2_11. Repackaging for Shipment . . . . . . 2-1
Section Page
I OPERATING INSTRUCTIONS . . . . . ... 3-1
3-1, General. . . « « « « « o ¢ o o 0 o s 3-1
3-3. Front and Rear Panel Description. . 3-1
3-5. Operating Instructions . . . « « « . 3-1
3-7. Overrange Operation. . . . . . . .. 3-1
3-9. Remote Control of Sample Rate and
Range Selection. . . . « . « o« « -« 3-1
3-12. Digital Recorder Output . . . . . . - 3-1
Section Page
IV THEORY OF OPERATION. . . . . . . . . . 4-1
4-1. General . « « v ¢« o o o o v o e e e 4-1
4-6. Logic Symbology - « « « « + « ¢ ¢ - 4-1
4-9. TIMING « « v ¢ o o o o s o0 e e 4-1
4-11. Control Circuits .. . . . . . .. .44
4-12. Ramp Generator . « « « « « « « « - 4-4
4-18. Sample Rate Multivibrator .4-4
4-24. Reset Pulse .« « « « v o o o « o« o« 4-6
4-217. Transfer Pulse . . .. ...« ... 4-6
4-30. Print Command . . . . .« . . . - 4-6
4-33. Input Circuitry . . . . . .« « « « o 4-7
4-35. Low Pass Filter and Attenuator . . 4-7
4-317. Internal Calibration . . . . . . . . 4-7
4-39. Voltage Comparators . . . « . . .. 4.7
4-40. Input Comparator . . . . . .« « . 4-7
4-42. Charge Restorer. . . . . « « . .. 4-7
4-47. Ground Comparator . . . . . . . . 4-8
4-49. Counting and Readout Circuits. . . . 4-8
4-50. Gating « + « + 0 4 et 0 s e et 4-8
4-55. Synchronized Oscillator . . . . . . 4-9
4-59. Decade Counters. . . . « « « . . 4-10
4-64. Digital Storage and Display . . . 4-12
4-71, Polarity Sensor . . . .« . ... 4-12
4-73. Overrange Sensor . . « « « « « -+ 4-12
4-75. Digital Recorder. . . . . . . . . 4-12
4-T7. Power Supply. . « « « + « ¢ o - . . 4-12
4-78. Primary Power . . . . . . . .. 4-12
4-80. Unregulated Power Supplies. . . 4-12
4-82. Regulated Power Supplies . . 4-12
Section Page
V MAINTENANCE . . « « ¢ v o v v 0 v v v vt 5-1
5-1. Required Test Equipment . . . . .. 5-1
5-3. Performance Checks. . . . . . . .. 5-1
R 5-5 Calibration. « « « « « ¢ v ¢ ¢ « « & 5-1
5-6 Input Impedance Check . . . ... 5-1
5-T External Trigger Check . . . . . . 5-2
5-8 Digital Recorder Check . . . . . . 5-2

Section V (Cont'd)

Appendix

Table of Contents

e
5-9. DC Common Mode Rejection Check 5-3
5-10. AC Common Mode Rejection Check 5-3
5-11. Input Filter Response Time Check . 5-4
5-12. Input Filter AC RejectionCheck . . 5-4
5-13. Instrument Cover Removal . . . . . 5-5
5-15. Adjustment and Calibration

ProcedureS. « « « « « o « o s o o » 5-5

5-117. Power Supply A9 Adjustment . . . 5-5
5-18. Oscillator A9 Frequency Adjust . 5-5
5-19 Ground Comparator Balance and

Charge Restorer Adjust. . . . . 5-5
5-20. Calibration . « . « « .« c ¢ 5-5
5-21. Troubleshooting . . « . « « « + « « 5-7
5-217. Power Supply A9 . . . . .. . .. 5-8
5-29. Sample Rate and Ramp Generator

TeSt « « « ¢ o o v 0 e e e e e 5-8
5-31. ResetPulse . . . « « « v ¢« « « . - 5-8
5-33.  Comparator (A2) . .. ... ... 5-8
5-36. ZeroOffset . . . . . . ... ... 5-9
5-38. Input Filter AC Rejection. . . . . 5-9
5-40. Input Impedance. . . . . . . . .. 5-9
5-42. Count Gate and Polarity Sensor . 5-9
5-43. Synchronized Oscillator . . . . . 5-9
5-44. Decade Counters A5-A8 . . . .. 5-9
5-45. OVEerTANEE . « « o o o o« o o « = 5-9
5-47. Calibration Linearity . . . . . . . 5-9
5-49. Digital Recorder . . . . ... .. 5-9
5-51. Adjustment of Factory Selected

Components . . . . .« .+ ¢« « .- 5-9

5-53. A2R2% . . . i i i e e e e e 5-10
5-55. A2R29* . . L. .. e 5-10
5-57 A2C1IT* . ..o oo 5-10
5-59 A3R18* and A3R19* . . . .. .. 5-10
5-61 RA* . . . i i i i e e e e e e 5-10
5-63. Service and Repair . . .. . .. .. 5-10
5-64 Decimal Assembly A10 and Func-

tion Assembly A1l Removal .5-10
5-65 Etched Circuit Board Repair . . .5-10
5-67. Power Supply Modifications . . . . 5-10
5-68 Power Supply (Model 3440A Below

Serial Number (415-00726) . . .5-10
5-70. DC Isolation (Model 3440A Below

Serial Number (347-00301) . . .5-11
5-72. Modification Procedure. . . . . . 5-11

Section Page

VI CIRCUIT DIAGRAMS . .. ... .. .. 6-1/6-2
6-1. Introduction . . ... . . . .« .. 6-1/6-2

Section Page

VII REPLACEABLE PARTS . . . . -« « « -« 7-1
7-1. Introduction . . . . « « « « ¢ ¢ o o ¢ 7-1
7-4, Ordering Information . . . . . « . - 7-1
7-6. Non-Listed Parts . « -« « -« - « - 7-1

Appendix

A CODE LIST OF MANUFACTURERS

Appendix

B SALES AND SERVICE OFFICES

C MANUAL BACKDATING CHANGES

iii




List of Tables Model 3440A
List of Illustrations

LIST OF TABLES

Number Page Number Page
1-1a. Specifications (Basic Unitp . . . . . . . 1-0 5-1. Recommended Test Equipment . . . . . 5-0
1-1b. Specifications (with -hp- Model 3441A 5-2. Calibration. . . « « « <+ e o o 0o 5-1
Plug-in Unit). . . . .. ..« 0o 1-0 5-3. Digital Recorder Check . . . . . .. .. 5-2

1-2. Plug-in Function Chart . . . . . . . .. 1-1 5-4. Troubleshooting Aid . . . . . . . . . .. 5-7
5-5. Sample Rate and Ramp Generator Test . 5-8

4-1. Timing Sequence. . . . . . « + « « « . - 4-1 5-6. Comparator Amplifier Voltages. . . . . 5-8
4-2, Explanation of Logic Symbology . . . 4-2/4-3 7-1. Index by Reference Designator . . . . . 7-4
4-3. Counting Sequence of Decade Counter. . 4-11 7-2. Replaceable Parts . . ..« . . .« « o« 7-18

LIST OF ILLUSTRATIONS

Number Page Number Page
1-1. Model 3440A Digital Voltmeter . . . . . 1-0 5-6. AC Common Mode Rejection Check . . . 5-4
3-1. Front and Rear Panel Description . . . 3-0 5-7. Input Filter AC Rejection Check . . . . 5-4
3-2. Turn On Procedure . . . . . . . . . .. 3-2 5-8. Location of Adjustments. . . . « . . . . 5-6
4-1. Simplified Block Diagram. . . . . . . . 4-0 5-9. DC Isolation Increase Modification . . . 5-11
4-2. RampGenerator. . . . .« . . . « .« .« .. 4-4 5-10. Waveform Time Sequence . . . . . 5-1275-13
4-3. Detailed Block Diagram. . . . . . . .. 4-5 5-11. Typical Waveforms . . . . . . « . 5-14/5-15
4-4. Sample Rate Multivibrator . . . . . .. 4-6 6-1. (Al) Input Attenuator . . ... ... 6-3/6-4
4-5. Input Comparator ; . . . . . .« « - . . 4-17 6-2. (A2) Voltage Comparator . . . . . . 6-5/6-6
4-6, Charge Restorer . . . .. ... . ... 4-8 6-3. (A3) Ramp Generator . . . . .. . . 6-1/6-8
4-7. Ground Comparator . . . . . . . . .« . . 4-9 6-4. (A4) Count Gate, Polarity; (A9) Oscillator 6-9
4-8, Gating . . . . . .. v e a oo 4-9 6-5. Decade Counter Waveforms . . . . . . . 6-10
4.9, DecadeCounter . . .. .. ... . .«.. 4-10 6-6. (A5 -A8) Decade Counters. . . . . 6-11/6-12
4-10. LampControl . . . . . « o v v v v . 4-13 6-7. (A9) Power Supply . - . - - « « « « 6-13/6-14
6-8. (A10-A1l) Decimal and Function
5-1. Calibration . . .. .. ...« .. ... 5-1 Assemblies . . . . . . ... . 6-15/6-16
5-2. Input Impedance Check . . . ... ... 5-2 6-9. Wiring Block Diagram of 3440A. . 6-17/6-18
5-3. External Trigger Check. . . . . . . .. 5-2 6-10. Wiring Diagram . . - - - « « « + + 6-19/6-20
5-4, Digital Recorder Check . . . . . . . .. 5-3 7-1. Location of Important Mechanical Parts . 7-2
5-5. DC Common Mode Rejection Check. . 5-3 7-2. Chassis Part Location. . . . . . . . . . 7-3

iv 01765-3

L



Section 1

Figure 1-1 and Tables 1-1a and 1-1b
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Figure 1-1. Model 3440A Digital Voltmeter
Table 1-1a. Specifications (Basic Unit)

*Available Plug-in Upits:
Model 3441A Range Selector
Model 3442A Automatic Range Selector
Model 3443A High Gain/Auto Range
Model 3444A DC Multi- Function Unit
Model 3445A AC/DC Range Unit
Model 3446A AC/DC Remote Unit
*3440A requires a plug-in to operate.
Sample Rate: 5 samples per second to 1 per 5
seconds with storage during samplesand ""Hold."
In ""Hold, "' a sample may be initiated by applying
a +10-volt pulse 20 s wide or greater (ac coupled),
or by contact closure.
DC Isolation: Signal common may be floated up to
500 volts dc from chassis ground.
BCD OQutput:
Output: 4-line BCD¥ (1-2-2-4) 6 columns consisting
of 4 digits of data, polarity/function anddecimal.

Impedance: 120K maximum, each line.
Q' state level: -24 volts.
1" state level: -1 volt.
Reference Levels:
Positive: approximately -2.5 volts, 330 ohms

*4-line BCD (1-2-4-8) available on special order.

source impedance.

Negative: approximately -27 volts, 920 ohms
source impedance.

Print Command: Generated internally, hold-off level
12vdc. Print level -2 vdc from 100 ohm source.
Hold-off Requirements: Anywhere from +6 volts to

+15 volts max. from source impedance less than

2000 ohms. (Provided by -hp- 562A Digital Re-

corder. )

Power: 115o0r 230 volts £10%, 50 to 1000 Hz 20-30
watts depending on plug-in used.

Weight: Net, 18 lbs. (8 kg.); Shipping, 29 lbs. (13
ke. ).

Dimensions: 16-3/4" wide, 5-7/32" high, 13-1/4"

deep (426 x 133 x 337 mm).

Accessories Available:

K01-3440A Plug-in Extender.

J74-562A/AR Digital Recorder for use with -hp-
3440A accepting 1-2-2-4 BCD code. (Floating
Operation) Includes special printwheel, 6 BCD
column boards, input connector assembly with
cable.

J75-562A/AR, same as J74-562A/AR except for
single character function symbol.

Table 1-1b. Specifications (with -hp- Model 3441A Plug-in Unit)

Voltage Range: 4-digit presentationof 9.999, 99. 99,
and 999.9 volts full scale with 5% overrange
capability and overrange indication.

Voltage Accuracy: 0.05% of reading #1 digit. in-
cluding line voltage variations of +10% from
nominal. A front panel adjustment on the 3440A
insures accuracy over the temperature range
between +15°C and +40°C and 20. 1% =1 digit over
the temperature range of 00 to 15°C and 40° to
50°C.

Voltmeter Input Impedance: Constant 10. 2 megohms
(to dc) all ranges.

Input Filter AC Rejection: 10, 100, and 1000 volt
ranges: 30 db at 60 Hz, increasing at 12 db/
octave.

Input Filter Characteristics:

Response Time: Less than 450 msec to a step
function to 99.95% of final value.

Common Mode Rejection:

|10V Range l 100V Range | 1000V Range

DC 90 db 70 db 50 db
60~ 70 db 50 db 30 db

Range Selection: Manual.
Polarity: Automatic indication.

1-0
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Model 3440A

Section I
Paragraphs 1-1 to 1-11 and Table 1-2

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The -hp- Model 3440A Digital Voltmeter dis-
plays positive or negative dc voltages to four signifi-
cant figures from 0. 001 volt to 1050. 0 volts. A Plug-
in unit must be installed inthe front panel compartment
of the Model 3440A for measurements. Six Plug-in
units are presently available for use with the Model
3440A.

1-3. INSTRUMENT DESCRIPTION.

1-4. The Model 3440A Digital Voltmeter is designed
to measure dc voltages from 1 millivolt to 1000 volts
with an accuracy of +0.05% +1 count for operating
temperatures between +15°C and +40°C. Accuracy is
maintained for overrange voltages of 5% on all ranges,
and polarity is automatically indicated. The last
completed measurement is displayed until a new mea-
surement cycle is completed. This display storage
feature prevents flickering of the readout during the
measurement cycle. Measurement sampling time is
controlled by the front panel SAMPLE RATE control.
Selection of range is controlled by the RANGE switch
on the Plug-in unit (see Paragraph 1-6). Mode of
operation is also controlled by Plug-in controls.

1-5. Solid state components in the Model 3440A re-
duce the power consumption and internal heat dissi-
pation, and increase instrument ruggedness. Nearly
all circuit components are mounted on plug-in etched

circuit boards, allowing easier access for maintenance.

1-6. PLUG-IN UNITS.

1-7. A Plug-in unitis necessary for operation and is
an integral part of the voltmeter circuit. Available
Plug-ins arelisted below. Table1-2 is a comparison
chart of the various Plug-ins.

a. -hp- Model 3441A Range Selector provides
manual selection of 10, 100 and 1000 volt

b. -hp- Model 3442A Automatic Range Selector
provides manual, automatic and remote se-
lection of 10, 100 and 1000 volt range.

¢. -hp- Model 3443A High Gain/Auto Range Unit
provides manual, automatic and remote se-
lection of 100 and 1000 millivolt; 10, 100 and
1000 volt ranges.

d. -hp-Model 3444A DC Multi- Function Unit pro-
vides a manual ranging dc voltmeter, dc mil-
liammeter and ohmmeter. Five ranges are
provided for each function. (Full scale volt-
age ranges from 100 millivolts to 1000 volts;
full scale current ranges from 100 micro-
amperes to 1000 milliamperes; and full scale
resistance ranges from 1000 ohms to 10 meg-
ohms.

e. -hp- Model 3445A AC/DC Range Unit provides
manual, automatic, and remote selection of
10, 100, and 1000 volt ranges for both ac and
dc voltages.

f. -hp- Model 3446A AC/DC Remote Unit provides
ac and dc measurements of 10 v, 100 v, and
1000 v full scale. Both range and function
may be selected either manually or remotely.

1-9. INSTRUMENT AND MANUAL
IDENTIFICATION.

1-10. Hewlett-Packard uses a two-section eight-digit
serial number (000-00000). If the first three digits of
the serial number on your instrument do not agree
with those on the title page of this manual, change
sheets supplied with the manual will definedifferences
between your instrument and the Model 3440A described
in this manual.

1-11. If the first threedigits of the serial number are
prefixed with an E or a G, your instrument was pro-
ducedin Europe. An E000-00000 serial number indi-
cates that the instrument was manufactured in England;
a G000-00000 serial number indicates that the instru-

range. ment was manufactured in Germany.
Table 1-2. Plug-in Function Chart
AC 0C DC
®PLUG IN VOLTS | VOLTS | VOLTS DC OHMS REMOTE | AUTO |FLOATING|PRINTER|REMOTE | REMOTE
10V TO IOV TO | 100 MV AMPS FUNCTION| RANGING] INPUT | OUTPUT |RANGING | TRIGGERING
1000V | 1000V | TO 1000V
34414 ¥* v/ v / v
3442A * v v v v v v
3443A ¥* v v v v v v
3444A * v v v v v
3445A v v v v v v v
3446A v v v J v J J
¥ TRUE RMS VOLTAGE MEASUREMENTS: IMV TO 300VOLTS (I0CPS TO IOMC) USING THE ®&3400A.
01765-3 1-1
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Section IT
Paragraphs 2-1 to 2-12

SECTION 1l
INSTALLATION

2-1. INCOMING INSPECTION.

9-2. This instrument was carefully inspected both
mechanically 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 in transit. Also check for supplied acces-
sories, and test the electrical performance of the in-
strument using the procedure outlined in Paragraph 5- 3.
If there is damage or a deficiency, see the warranty
on the inside front cover of this manual.

2-3. INSTALLATION.

2-4. Once the Plug-in unit has been installed in the
Model 3440A, the instrument is ready for operation.
Connect the power cable supplied with the instrument
and check for proper power source and power cable
requirements. ,

NOTE

If the Model 3443A High Gain/
Auto Range Unit or the Model
3445A AC/DC Range Unit is used
as a Plug-inand your Model 3440A
has a serial number below 415-
00726, make the modification
given in Paragraph 5-67. Iiyour
Model 3440A hasa serial number
below 347-00301, make the modi-
fication shownin Paragraph 5-70.

2-5. POWER SOURCE REQUIREMENTS.

9-6. The Model 3440A canbe operated from a 115 or
9230 volt, 50 to 1000 Hz ac source. Primary power
requirements are set by the rear panel LINE VOLTAGE
switch. Before plugging the Model 3440A into the
power source, check that the designation on the two
position LINE VOLTAGE switchmatches the line volt-
age of your power source. The ac line fuse should
be a 0.6 ampere, slow-blow type for both 115 and
230 volt modes of operation.

2-7. THREE-CONDUCTOR POWER CABLE.

2-8. To protect operating personnel, National Elec-
trical Manufacturers' Association (NEMA) recommends
that the instrument panel and cabinet be grounded.
The -hp- Model 3440A is equipped with a detachable
three-conductor power cable, which, when plugged
into the proper receptacle, grounds the instrument.
The round, offset pin on the power cable connector
is the ground connection. To retain the protection
feature when operating the instrument from a two-
contact outlet, use a three-conductor totwo-conductor
adapter and connect the adapter wire to a suitable
ground.

01765-3

2-9. RACK AND BENCH CONSIDERATIONS.

9-10. The Model 3440A Digital Voltmeter is shipped

with plastic feetand tilt stand in place, ready for use
asabenchinstrument. However, the Hewlett- Packard
modular instrument enclosure system enables easy
conversion from bench to rack model and vice versa.
Instructions for the conversion are included with a

kit shipped with the instrument and which includes
the conversion hardware. The rack mount for the

voltmeter is an EIA standard width of 19 inches. When
rack mounted in 2 rack using mounting flanges, addi-
tional support at the rear of the instrument should
be provided if vibration or similar stress is likely.

2-11. REPACKAGING FOR SHIPMENT.

9-12. The following is a general rule for repackaging
an instrument for shipment. Ifyouhaveany questions,
contact your local -hp- Sales and Service Office (see
lists in Appendix B for locations).

NOTE

If instrument is to be shipped to
Hewlett-Packard for service or
repair, attachatagtothe instru-
ment identifying the owner and
indicating the service or repair
to be accomplished; include the
model number and full serial
number of the instrument. In
any correspondence, identify the
instrument by model number and
serial number prefix.

a. Place instrument in original container if
available. If original container is not avail-
able, a suitable container can be purchased
from your nearest -hp- Sales and Service
Office.

If original container is not used,

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

c. Use plenty of packing material around all
sides of instrument and protect panel faces
with cardboard strips.

d. Place instrumentand inner container ina heavy
carton or wooden box and seal with strong
tape or metal bands.

e. Mark shipping container with “Delicate In-
strument, " "Fragile" etc.

2-1



Section I
Figure 3-1

Model 3440A

(1) SAMPLE RATE Control and Indicator

<]

PO 9

440A DIGITAL VOLTMETER
HAYLETT - PACKARD

INE
ok on SAMALE RATE

INPUT

¢

X

éséé@

: Con-
trol varies the voltmeter sampling rate from 5
samples per second to 1 sample every 5 seconds.
Stops sampling when placed in HOLD position.
Indicator flashes once for each sample.

LINE Switch: Applies primary power to the in-
strument.

INPUT: Input voltage is applied between the
High (red) and Common () terminals. A short-
ing bar provided with the instrument allows the
input signal to be referenced to chassis ground
when connected betweenthe instrument Common
(V) and chassis ground (L) terminals.

(4) INT CHECK 8000 Pushbutton: Applies -8.000

volts to the input circuits for calibration.

@ INT CHECK 8000 Screwdriver Adjust: Adjusts

Model 3440A for -8. 000 display when INT CHECK
8000 is depressed.

@ Illuminated Readout Display: Indicates voltage

magnitude.

ModeIndicator: Indicates instrument measure-
ment units (V or MV) and OVERRANGE.

Polarity Indicator: Indicates input voltage

polarity.

@eEE G G ©®

3440a-c-008

Plug-in Unit: Completes Model 3440A circuits
and provides range and mode of operation selec-
tion.

Plug-in Unit Locking Screw: Locks Plug-in unit
in place.

Plug-in Unit RANGE Switch: Selects full scale
input. Controls decimal point and mode indicator.

DIGITAL RECORDER: Supplies displayed volt-
age in binary coded decimal form to a Digital
Recorder providing a printed record.

REMOTE CONTROL Connector: Connects remote
commands to instrument when a remotely operated
plug-in is used. Alsoconnects remotetriggers.
See Paragraph 3-9.

INPUT: Connected electrically in parallel with
the front panel INPUT connector.

ZERO: Sets the digital readout on the front
panel for a zero indication.

AC POWER: Connects to the primary power
cable supplied with the instrument.

AC VOLTAGE: Setsthe Model 3440A for either
115 or 230 volt operation.

-35 VDC and 115/230 Volt Fuse: The -35 vdc
fuse is a 0.75 ampere fuse; the 115/230 volt
fuse is a 0. 6 ampere slow-blow fuse.

3-0

Figure 3-1.

Front and Rear Panel Description

01765-2
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Section II
Paragraphs 3-1 to 3-14 and Table 3-1

SECTION 11l
OPERATING INSTRUCTIONS

3-1. GENERAL.

3-2. The Model 3440A Digital Voltmeter will measure
dc voltages to four significant figures. Inputs can be
sampled at rates ranging from 5 samples per second
to 1 sample per 5 seconds. When used with the ap-
propriate plug-in unit, range selection canbe remote ly
controlled. The Model 3440A is designed to provide
output information to a Digital Recorder. (Refer to
plug-in manual for measurements other thandc volt-
ages.)

3-3. FRONT AND REAR PANEL DESCRIPTION.

3-4. A description of front and rear panel controls
and indicators is given in Figure 3-1.

3-5. OPERATING INSTRUCTIONS.

3-6. Figure 3-2 shows turn-on procedure. After
ijnitial turn-on instructions have been performed, re-
fer to the Plug-in manual for operating instructions.

3-7. OVERRANGE OPERATION.

3-8. The Model 3440A can be operated with input
signals 5% overrange with no loss in accuracy giving
five -digit resolution atthese points. The first signi-
ficant figure will not be seen under these circum-
stances. For example, if the 10-volt range is selected
and the input voltage is 10.500 volts, the front panel
reading would be 0.500 volts and the OVERRANG

light will be lighted. \

3-9. REMOTE CONTROL OF SAMPLE RATE
AND RANGE SELECTION.

3-10. Sampling can be remotely controlled by placing
SAMPLE RATE control in HOLD position: (1) Apply
a +10 volt pulse at least 20 microseconds wide to pin
18 of the REMOTE CONTROL connector (J4) on rear
panel; or (2) Closea switchbetween pins 17 and 18 of
the REMOTE CONTROL connector {J4). Mating con-
nector for J4 is -hp- Part No. 1251-0084. Figure 6-10
shows the remote connections.

3-11. Refer to the Plug-in manualfor remote ranging
procedure.

3-12. DIGITAL RECORDER OUTPUT.

3-13. The digital recorder output (J2) on the rear
panel suppliés measurement data, function, polarity

01765-3

and range in a 6 column, 4 line, 1224 weight BCD
output. -hp- Specification H02-3440A provides the
same information in a 1248 weight BCD output. The
first column of the printout indicates measurement
function and polarity, columns two through five con-
tain the measurement data, and column six indicates
the range. Table 3-1 shows the printouts for each
function and range.

Table 3-1. Function and Range Printouts
PRINTOUT PRINTOUT
FUNCTION RANGE
(Col. 1) 1224 | 1248 (Col. 6) | (Both Codes)
CODE |CODE

+ VOLTS 0 0 100 A 5
100 mV

- VOLTS 1 1 1000 pA
1000 mV 4
1000 ©

+ AMPS 2 2
10 mA
10V 3

- AMPS 3 3 10 kQ
100 mA

AC VOLTS 4 6 100 Vv 2
100 kQ
1000 mA

OHMS 5 5 1000 V 1
1000 k2

OVER-

RANGE 9 7 10 M@ 0

3-14. The -hp- Model 562A Digital Printer is com-
patible with the Model 34404, and the 562A-16C Cable
Assembly included with the Model 562A mates with
the J2 connector. The mating connector for J2 has
-hp- Part No. 1251-0086. Figure 6-10 shows the J2
connections.

NOTE

The DIGITAL RECORDER OUT-
PUT is referenced to the front panel
input connector and may be either
floating or chassisgrounded, de-
pending on shorting bar position.
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Model 3440A

34404 DIGITAL VOLTMETER
HEWLETT - PACKARD

LINE
OFF on SAMPLE RATE

50 -

HOLD

+78709

My
OVER @

[RANGE

INPUT

INT. CHECK
8000

@ 3442A AUTOMATIC RANGE SELECTOR

REMOTE

—_ Z =]

@ Insert Plug-in unit in the Model 3440A and
rotate locking screw fully clockwise.

@ Set Plug-in unit RANGE switch to 10 V.
@ Turn instrument on and adjust SAMPLE
RATE control to desired rate.

Allow instrument towarm upfor approximately
30 minutes.
(5) short INPUT terminals.

Set the ZERO adjust on rear panel to obtain
zero on all four digital readouts. Optimum

34404-1-54

(ON REAR)

adjustment occurs when all digits read zero
and polarity is switching between (+) and(-).
Remove input short.

@ Depress the INT CHECK 8000 pushbutton and
adjust the INT CHECK 8000 Adjust (front panel)
for a -8000 indication on the Model 3440A
display. Decimal point position depends on
Plug-in RANGE switch, and does not affect
this check.

Repeat step @ two hours after turn on and then
once every eight hours if instrument is lefton
continuously. If instrument isturned off after
use, repeat entire turn-on procedure eachtime
it is turned on. For optimum accuracy, per-
form step @ before making ameasurement.

Figure 3-2. Turn On Procedure

01765-3
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Model 3440A

4-0

RANGE  FUNCTION
777N 77N
(\ /’ ‘\ /'
T T
! I
N R
| INPUT | I— _I
- INPUT
>—-, PLUG -IN I————~ COMPARATOR
A2 POLARITY DIGITAL
SENSOR
L _] READOUT
_l_ S _I_ A4
LOW PASS FILTER
AND ATI\IENUATOR
SAMPLE RATE
MULTIVIBRATOR
AND
RAMP GENERATOR
A3
COUNT DECADE
GATE COUNTERS
GROUND A4 AS — A8
—e{ COMPARATOR
A2
% SYNCHRONIZED
OSCILLATOR
A9
3440A-8B-0029
Figure 4-1. Simplified Block Diagram
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Section IV
Paragraphs 4-1 to 4-10 and Table 4-1

SECTION IV
THEORY OF OPERATION

4-1. GENERAL.

4-2. The measurement technique used in the Model
3440A is a sampling process. During each sample,
the input voltage is compared with a very linear in-
ternally generated ramp voltage, producing a pulse
upon coincidence. The reference (ground) is also
compared with the ramp voltage producing another
pulse. The time interval between these two pulses
is measuredand displayed on the front panel readout.
Polarity is automatically indicated by the order in
which these pulses are generated.

4-3. Referto Figure 4-1, Simplified Block Diagram,
and Figure 4-3, Detailed Block Diagram, for a des-
cription of the Model 3440A operation.

4-4. The input signal is applied to the Plug-in unit.
Depending on the position of the Plug-in unit function
and range switches, this signal is either modified by
the Plug-in unit or applied to the Low Pass Filter and
Attenuator Al. From the Low Pass Filter and At-
tenuator, the signal is returned to the Plug-in unit
RANGE switch which selects the proper range and
applies the signal to the Input Comparator A2. {Refer
to Plug-in manual for discussion of the plug-in unit
function. )

4-5. Thelnput Comparator A2 compares the input dc
voltage from the plug-inunit withan internally generated
ramp voltage. A pulse is produced when the ramp

reaches the same level as the input voltage. Another
pulse is producedwhen the ramp passes through zero
(ground). Thesetwo pulses are applied tothe Polarity
Sensor and Count Gate A4. The Polarity Sensor lights
the proper sign on the front panel display. The Count
Gate controls the 400 Kc Synchronized Oscillator A9
and the Decade Counters (A5 - A8). During the time
interval between the two comparator pulses, the decade
counters count the oscillator pulses and display the
total count on the front panel. The last completed
count is stored inthe display circuits untila new mea-
surement is completed. This storage feature pre-
vents the readout from flickering during the count.

4-6. LOGIC SYMBOLOGY.

4-7. Some of the circuits in the Model 3440A are
explained in terms of logic symbology (AND Gates,
OR Gates etc). All the basic information required
to understand the logic symbology and circuits dis-
cussed in this section is given in Table 4-2.

4-8. The Model 3440A uses positive true logic unless
otherwise noted. A zero or false state is approxi-
mately -15 to -35 volts (relatively negative). A one
or true state is approximately0 to-2 volts (relatively
positive) unless otherwise noted.

4-9. TIMING.

4-10. During each sample, the Model 3440A follows
a specific time sequence as shown in Table 4-1.

Table 4-1. Timing Sequence
TIME DESCRIPTION CIRCUIT ACTION
T0 Reset Beginning of Sample
(0 msec) Voltage Comparator Reset
- Ramp started
Decade Counters Reset
Transfer inhibited
TI Input Voltage Com- Ramp Voltage equal to Input Voltage
(4 to 56 msec) parison Count Gate opened if Input Voltage positive
’ Count Gate closed if Input Voltage negative
TG Reference Com- Ramp Voltage Zero
(30 msec) parison Count Gate opened if Input Voltage negative
Count Gate closed if Input Voltage positive
T2 End of Ramp End of Ramp
(60 msec) Sample Rate Multivibrator reset
¢ Transfer enabled
Print Command generated
T3 Recovery Ramp Capacitor recharged
(85 msec) Ready for new sample
To Reset Beginning of next sample.
200 msto 5 sec (de-
pends on sample rate
setting)
01765-3 4-1



Section IV Model 3440A
Table 4-2

LOGIC SYMBOLS
+ within a symbol indicates positive true logic —-—l on symbol indicates dc coupling
- within a symbol indicates negative true logic —E on symbol indicates ac coupling
1 indicates true signal —4# on symbol 'mdlcates‘logxcal inversion (not
necessarily electrical)
0 indicates false signal —»— indicates direction of signal flow
Desig. Logic Symbol Description Truth Table Equivalent Circuit
AND T Both input signals (A +v
Gate _l_ and B) must be true
At T_'l_ simultaneously to pro-
! duce a true outputatC.
| -+ c A— | ¢— ¢
B—7 *——C
T,—r 8 P
OR Tll Tla Tla . If either input signal
Gate | (A or B)orbothis true,
M T T | the output at C is true. -V
H s )
Coba (A positive OR Gate is é
A i :' M electrically equivalent
R ¢ | toa negative AND Gate A !
'B_l__‘,_ only when dc coupling g
| i is used. *—C
UL i »
Exclusive | 1 1, If either input signal A—
OR Gate l ] l T, (A or B}, but not both, - +
AT \ ﬂ HT is true, the output at 8—
P 3l C is true. _
[ | + C + C
L |
' Tt L/ +
I
JHL 8 —
Multiple Any combinationsof in- |A|B| C}D
Input Gate puts maybe usedwithan |0(0}0(0 y
AND or OR Gate to obtain {0 {0 | 1 }0 A 1<
adesiredoutput.Inthe [0]1][0}0 )
AND Gate shown, inputA [0 |1]1]0 -V p
isaccoupled, inputBis {1|{0[0}40
decoupledandinverted, |10 11 : o
and input C is dc coupled |1{1{0]0 8
without inversion. Inputs {1{1] 140
A and C mustbothbe true||
and input B must be false
simultaneously to pro- c AN/
duce a true output at D.

Table 4-2. Explanation of Logic Symbology

4-2 01765-2
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Section IV
Table 4-2

Desig.

Logic Symbol

LOGIC SYMBOLS

Description Equivalent Circuit

Passive
Delay

T T,

CONTROL

Amount of delay depends on RC or RL coupling

RC or RL time const.

Amplifier

True input at A produces
amplified true output at B.
An amplifier will function
with either positive true or
negative true signals.

Phase
Splitter

True input at A produces true
output at B and false output at
B (read as "B bar™ or "B not").

Flip-Flop

Cutputs C and C are always in
opposite states -- if C is true
C is false. A true input will
cause the output directly across
to go true -- true input at A c
sets output C true. With no
input the flip-flop remains in
the state set by the last input
signal. The flip-flop is con- A
sidered to be in the zero state
if output C is false.

ol

Binary

—»B

RESEY

The binary is a flip-flop which
changes state with every true
input pulse at A, Since A is
applied to the bases of both

transistors,it is shown centered
in the symbol. The negative
pulse produces the same effect
as a positive pulse applied to
the opposite base. To preserve
the positive logic, the reset
pulse is shown inverted and
applied to the opposite side.

01765-2

Table 4-2. Explanation of Logic Symbology (Cont’d)
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Section IV
Paragraphs 4-11 to 4-20 and Figure 4-2

4-11. C'ONTROL CIRCUITS.

4-12. RAMP GENERATOR.

4-13. The Ramp Generator (Figure 4-2) generates a
very linear ramp voltage which decreases from +12
volts to -12 volts. The Ramp Generator is started
and stopped by the Ramp Gate (A3Q10, 11). When the
ramp decreases to -12 volts, the Ramp Sensor gen-
erates a pulse to reset the Sample Rate Multivibrator
(refer to Paragraph 4- 18) and end the sample.

4-14. Attime Tg. the Sample Rate Multivibrator output
S goes true. This is inverted by the Ramp Gate
placing a reverse bias on the anode of A3CR11. The
ramp capacitor begins to discharge. A3QCR1A, A3Q15,
and A3Q16 form a current amplifier to increase the
linearity of the ramp. Transistor A3Q17 acts as a
current source to ensure proper bias for breakdown
diode A3QCRI1B.

4-15. At T9, the ramp reaches -12 volts, and the
Ramp Sensor (A3Q7, 8) applies a positive pulse to
the Sample Rate Multivibrator causing S to go false,
ending the sample.

Model 3440A

4-16. When S is false, the Ramp Gate forward biases
A3CRI11 recharging the ramp capacitor toward +12
volts. Attime T3, theramp capacitor is fully charged,
and the Model 3440A is ready for another sample.

4-17. Breakdown diode A3QCR1B establishes a second
ramp identical in slope, but at a level 6. 6 volts more
negative than the first ramp. The second ramp helps
to provide a constant current to the Input Comparator
(refer to Paragraph 4-41).

4-18. SAMPLE RATE MULTIVIBRATOR.

4-19. The Sample Rate Multivibrator (Figure 4-4)
controls sampling rate, Ramp Gate, Reset Pulse and
Print Command.

4-90. When the Model 3440A is not sampling, the

Sample Rate Multivibrator output S (read as 'S bar"
or "S not") is true. A3C5 then begins to discharge
through A3R18, R6, and A3R8. When A3C5 discharges
sufficiently, output S goes false. This is time Tp
and a sample is started. At time Ty, the ramp volt-
age reaches -12 volts; and a positive pulse from the
Ramp Sensor causes S to go true, ending the sample.

] T2
T0 RAMP
SAMPLE RATE <———4 SENSOR
MUL TIVIBRATOR A3Q7, 8
]
To T2 T T3
T2
l e | L7 ascri A3QCRIA f
> GATE ! . .
A3QIO, I S +i2v :
.~ RAMP
A3QCRIB
6.6V r
-leev VT2 RAMP
, +—> * 6.6V
RAMP <. A3RSI
SLOPE R3,R4
A3CIO - RAMP
RAMP CAPACITOR DISCHARGE ce CAPACITOR
RAMP CAPACITOR CHARGE ‘g :
-35V 3440A—B-0030A

Figure 4-2. Ramp Generator
4-4 01765-3
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Section IV
Paragraphs 4-21 to 4-31 and Figure 4-4

Model 3440A

PRINT COMMAND

T0 {IND|CATOR DRIVER
3
To

.

A3R20 To T2
| N
‘ — & RAMP
RECOVERY $A3R8 _ GATE
AMPLIFER : s
A3R2I
A3Q2 A3Q5,6
-35v { +
A
T2
ASRIS TO RESET
N2 A3CS
AMPLIFIER FROM EXTERNAL
RAMP TRIGGER
l SENSOR
A3RI9 RE et TN o— -t -
\
TOn - N
SAMPLE o Ta Do
RATE

A3C5 DISCHARGE PATH

A3CS5 CHARGE PATH

3440A-8-0031

Figure 4-4. Sample Rate Multivibrator

SAMPLE RATE control R6 changes the discharge
time of A3C5, allowing a variation in sample rate
from 5 samples per second to 1 sample per 5 seconds.

4-21. When SAMPLE RATE control is in HOLD posi-
tion (maximum clockwise), A3C5 is held at a slightly
negative voltage by voltagedivider A3R20 and A3R21,

whichkeeps output Strue, preventinga sample. Under
these conditions, applying a positive going pulse to
the External Trigger sets Sfalse initiating one sample.

4-22. At time T, Recovery Amplifier A3Q2 is turned
on by S, quickly recharging A3C5.

4-23. During a sample, Indicator Driver A3Ql1 is
turned off by S causing SAMPLE RATE indicator DS8
to light.

4-24. RESET PULSE.

4-25. The negative reset pulse is generated at time
Ty by Reset Amplifier A3Q3. The reset pulse is
applied to the Plug-in unit, Voltage Comparator A2,
Count Gate A4, Decade Counter Assemblies A5 - A8,
and Overrange Sensor A4. This negative reset pulse
prepares these circuits for the start of the next sample
by setting them to the zero state.

4-26. At time Ty, A3Q2 is switched to the one state.
This positive going transition is differentiated and

4-6

applied to the Reset Amplifier A3Q3. The differen-
tiated pulse quickly drives A3Q3 into saturation, gen-
erating a short duration (20 microseconds) Reset Pulse.

4-27. TRANSFER PULSE.

4-28. Thetransfer pulse is used to transfer the count
contained in the Decade Counters (A5 - AB) to the
front panel display. This transfer is accomplished
at time Ty after the decade counters have completed
the count. This prevents flickering of the front panel
display.

4-29. At time T9, Sample Rate Multivibrator output
S goes false. This signal is inverted by Ramp Gate
(A3Q10, 11) which sets the Transfer Amplifier A3Q12
output false. Thedate contained inthe decade counters
is then transferred to the front panel display. At
time T,, output S goes true, causing the Ramp Gate
to set the Transfer Amplifier output true, preventing
the further transfer of data to the front panel display.
(Refer to Paragraphs 4-64 through 4-66 for discussion
of count storage. )

4-30. PRINT COMMAND.

4-31. At the end of a sample, time Tg, the Print
Command is generated to actuate a digital recorder.
A signal from the Plug-in unit will inhibit this com-
mand preventinga printout during an automatic range
change (refer to Plug-in manual for description).

01765-2
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Model 3440A

4-32. At time T,, Sample Rate Multivibrator output
S goes true, and is direct coupled to the Print Com-
mand AND Gate. Normally, the Print Inhibit line

fromthe Plug-in is in the one state allowing the level
from S through AND Gate. This pulse is amplified by
A3Q18 producing the Print Command. If the Plug-in
is automatically changing range, the Print Inhibit

lineis inthe zero state preventing the Print Command.

4-33. INPUT CIRCUITRY.

4-34. This section will discuss only the 10, 100 and
1000 volt dc ranges. For discussion of other ranges
and functions, refer tothe appropriate Plug-in manual.

4-35. LOW PASS FILTER AND ATTENUATOR.

4-36. The input signal is sent through the Plug-in unit
to the Low Pass Filter and Input Attenuator Al. The
Input Attenuator resistance and capacitance along with
Input Comparator A2 capacitance form an rc filter
which rejects ac voltages 30 db or more at 60 Hz.
The three attenuator outputs (one for each of the three
ranges -- 10, 100, and 1000 volts) are returned to
the RANGE switch in the Plug-in unit, which selects
the proper amount of attenuation and Model 3440A
decimal point position. The attenuated voltage is ap-
plied to the voltage comparator A2.

4-37. INTERNAL CALIBRATION.

4-38. The reference 8000 circuit provides an accurate
reference for internal calibration of the Model 3440A.
This calibration voltage is supplied from breakdown
diode A3CR14 through a precision voltage divider to
theINT CHECK 8000 pushbutton switch S3. Whenthis

Section IV
Paragraphs 4-32 to 4-43 and Figure 4-5

switch is depressed, -8.000 volts is applied to the
Input Comparator A2, and the INT CHECK 8000 Adjust
R3 (in Ramp Generator) is adjusted for a front panel
display of -8000 to insure that the Model 3440A is
within specifications.

NOTE

Plug-in controls do not affect
this check.

4-39. VOLTAGE COMPARATORS.

4-40. INPUT COMPARATOR.

4-41. TheInput Comparator (see Figure 4-5) compares
the input dc voltage from the plug-in unit with the
ramp voltage. Prior to coincidence of the ramp volt-
age and the input, the ramp voltage is more positive
than the input voltage. Under this condition, A2CR7
is reverse biased and a constant current is flowing
through A2CR5A. A2CR5B is reverse biased until
the ramp voltage decreases enough toforward bias it.
Current is then drawn from A2C4. This current
pulse is amplified and used to trigger the input flip-flop
tothelstate. I becomesfalse and A2Q9 saturates and
reverse biases both A2CR5A and A2CR5B so that no
more current will be drawn from the input.

4-42. CHARGE RESTORER.

4-43. When the ramp voltage and the input voltage
reach coincidence, some charge is removed from
A2C4. The Charge Restorer circuit (see Figure 4-6)
is designed to replace this removed charge. This
keeps the comparator circuit from loading the atten-
uator network.

INPUT
A4
+12v To ® ,-——T3 J7
En / INPUT .
AMPLIFIER 1
// A2RI2
T A2C4
N I
RAMP>2/ D P—— TocounT 6aTE
INPUT
Fasars |z
To +’ I T0
A2CRS5A A2CR5B —] | T AND GATE
12 Ty T2
/\
A2R2 A2cr7  RESET
-6.6V RAMP > u>———~vv~, —
A2Q9
3440A A RO +'2v

Figure 4-5. Input Comparator

01765-2

4-7



Section IV
Paragraphs 4-44 to 4-54 and Figure 4-6

Model 3440A

A2R38 A2R39 A2R40 A2R4I
AN AN AW AAA—— =35V
@‘ CHARGE _
¥p2R29 RESTORE
A2R30 A2R3I A2Ci8
TO INPUT ' PR RAMP 1,
AMPLIFIER \/
-2V T2
A2C4 i A2CRIS A2CRI6 A A2CRIT

-35v

A A2CI7
INPUT 2CRIO A2RI9
VOLTAGE * —)
[}
[}
! FROM
PN COMPARATOR
' To Ti FLIP/FLOP
| J1
1
iy ooV
\ 7
34404-ROA -35V v +12v

Figure 4-6. Charge Restorer

4-44. During the time interval between Ty and Ty,
A2Q9 is cut off; A2CR17 and A2CR15 are biased on.
Diodes A2CR10 and A2CR16 are both reverse biased.
A2C18 charges through resistor A2R31 so that its
voltage decreases with the ramp voltage and is nearly
equalto the ramp voltage. A2C17chargesto a voltage
nearly equal to the voltage across A2R39 and that
part of A2R40 which is to the left of the wiper.

4-45. At T, whencoincidence occurs, A2Q9 saturates;
A2CR17 and A2CR15 are reverse biased and A2CR16
is forward biased. Theright side of A2C17isclamped
to the voltage across A2C18 which is nearly equal to
the input voltage. The charge on A2C17 flows through
A2CRI10 to replace the charge which was removed

from A2C4.

4-46. The amount of charge restored to the input is
slightly dependent on the input level due to stray
capacitance from the left side of A2C17 to ground.
A2R30 compensates for the effects of this stray capaci-
tance by reducing the charge on A2C17 as the ramp
voltage becomes more negative.

4-47. GROUND COMPARATOR.

4-48. The ground comparator (Figure 4-7) compares
the ramp voltage to the circuit ground potential and
generates a pulse at coincidence. The ramp voltage
forward biases A2CR27A, keeping A2CR27B reverse
biased. Asthe ramp voltage goes more negative than
ground level, A2CR7B starts to conduct. This cur-
rent is mostly supplied by capacitor A2C26 and is

4-8

amplified by the groundamplifier. The amplifier sig-
nal triggers the Ground Flip-Flop into the G state.
The changetot he G state forward biases A2CR28 pre-
venting either A2CR27A or A2CR27B from conducting
for the remainder of the measurement cycle.

4-49. COUNTING AND READOUT CIRCUITS.
4-50. GATING.

4-51. The gating circuits have three functions:
a. Controlthe Synchronized Oscillator by turning
it on with the first comparator coincidence
pulse, and turning it off with the second.

b. Control the count enable gate to operate the
units decade counter.

c. Supply pulses used in the ranging logic of the
automatic ranging plug-in units. (See Plug-in
manual for a discussion of ranging.)

4-52. At time T, the reset pulse is applied to the
count gate to insure it is in the zero state.

4-53. Thefirst comparator pulse is applied to the OR
Gate (Figure 4-8) and sets the count gate to the K
state. The true K output enables the units decade
counter, and the false K output starts the Synchronized
Oscillator.

4-54, The second comparator pulse enables the AND
Gate, and resets the count gate to the K state. The
true K output turns off the Synchronized Oscillator,
and the false K output disables the units decade counter.

01765-3
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Paragraphs 4-55 to 4-58 and Figures 4-7 to 4-8
:
PV T3
[+
.
-2y T2 GROUND °
AMPLIFIER J\
v 6 COUNT GATE
o 1 . ou
7 AzQui-13 P + 7 AND POLARITY
GROUND SENSOR
FLIP-FLOP
A2CR278B A2RT2 A2Q15,16 | =
To 6 » T0
‘ ! * AND GATE
/[12 | L]
A2R92 Te To
/\
A2CR28 RESET
—id¢
%Asts
2440A-A~-RO +l?zv
Figure 4-7. Ground Comparator
T T
—T_]—i A2CR22,23
T e s ememereeed
I _\__ STOP COUNT
_ - A4Ql >
G —_— 4
T T = [ A
¢ To K N\ OSCILLATOR
12> AND
e -
l lRESET>12>——< COUNT PLUG -IN
L GATE .
° A4Q2-4 | ) o
Tr + >|4 UNITS
\\ DECADE
I— \  START COUNT _J\
t T
G —»
3440A-A-RO TG

Figure 4-8.

4-55. SYNCHRONIZED OSCILLATOR.

4-56. The Synchronized Oscillator (A9Q5) is a grounded
base Colpitts Oscillator with an emitter follower out-
put (A9Q6). The false output from the K side of the
count gate saturates the oscillator gate (A9Q4) and

enables the oscillator circuit. K goes true with the
second comparator pulse, and the Synchronized Oscil-

lator is disabled.

4-57. With A9Q4 shut off, initial charges are set up
onthe oscillator capacitors sothat oscillations always

01765-2

Gating

start at the same point on the waveform andat approxi-
mately full amplitude. By controlling the starting
point of the oscillator, a 1 count ambiguity at the
start of the count is eliminated.

4-58. The Schmitt Trigger (A9Q7 thru A%Q8) is a re-
generative bistable circuit whose state is dependent
on the input amplitude. It converts the oscillator

output to pulses with a fast rise time. The output
pulses are counted by the decade counters (A5 thruAs).

4-9
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Paragraphs 4-58 to 4-63 and Figure 4-9

Model 3440A

4-59. DECADE COUNTERS. b. The second pulse switches A to the Q" state,
and the output from A switches B to the A i
4-60. The decade counters (A5 thru A8) count the state. (DCBA = 0010 = 2.) B
pulsesfrom the Synchronized Oscillator, and the final i
count is displayed on the front panel. ¢. The third pulse switches A to the "'1" state.
(DCBA = 0011 = 3.)
4-61. Four binaries are connected as shown in Fig-
ure 4-9 to make a decade counter. Binary A will d. The fourth pulse switches A to the "0" state;
change state with each input pulse. Binaries B thru the output from A changes B to the 0" state;
D will follow the switching sequence in Table 4-3. the output from B changes D and C to the "1"
Each input pulse will produce a unique combination of state. The resulting signal from C is applied
outputs. There are ten possible combinations and to B and D to return B to the "1" state and D
each one represents a decimal digit. to the "0" state. Although D is connected to
C, no switching occurs at C because C has
4-62. A true binary represents a certain number not recovered from its recent switching.
(A=1 B=2,C=2,D= 4), and a false binary re- (DCBA = 0110 = 4.)
presents zero. The decimal digit is the sum of the
binary values. For Example: If D and A are true and e. The fifth pulse switches A to the 1" state.
B and C are false, the digit represented is4 +0 +0 (DCBA = 0111 = 5.)
+1=5. Binary coded decimals are usually written
with the least significant digit on the right (DCBA). f. The sixth pulse switches A to the "' state;
*(For clarity in showing signal flow, the binaries are the output from A switches B to the "0" state;
shown in ABDC order.) the output from B switches D to the 11 state.
(DCBA = 1100 = 6.)
4-63. Table 4-3 shows the counting sequence. The
arrow in each block shows the direction the binary g. The seventhpulse switches A to the 1" state.
has switched. Initially each binary is set to the zero (DCBA = 1101 =17.)
D e e onew o sories of pulses is applied h. The eighth pulse switches A to the /0T state;
to the counter: the output fromA switches B to the ""1"" state.
: (DCBA = 1110 = 8.)
a. The first pulse switches A to the "1" state. i. The ninth pulse switches A to the 1" state.
(DCBA = 0001 = 1.) (DCBA = 1111 = 9.) Q
(¥
—» > > D
ASQ1,2 \. A5Q3, 4 . ASQ5,6 A5Q7, 8
>7> p _ ¢ — | ¥ N
INPUT + A + B + >+ c
®
QUTPUT
RESET
N
>
To
3 DELAY IS INHERENT IN CIRCUIT.
MAIN SIGNAL PATH.
34404-4-RO FEEDBACK PATH. ~

Figure 4-9. Decade Counter
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Table 4-3

Table 4-3. Counting Sequence of Decade Counter

® | oxgn couren st
WEIGHTING D c 8 A

A= B=2 D=4 C=2
0 HIFBI[H [o]o]o]o
| HIFEI[H |olo|of!
2 | S K LR [E |ofo|!]o
3 B EE [ CBI R oo |

, |\ L A

ol1|r1]o

G TS
5 ) e PRI B ol ||
o | o B w0 || ol
7 ‘;_g Eﬂ HE E {1 1O
i 8 ‘EE B B8 (]| ]o
ol BB BB |||
® | o [BH[BH[B{[H |o|o]|o|o
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Section IV
Paragraphs 4-64 to 4-84

j. The tenth pulse switches A to the "0 state;
the output from A switches B to the "0" state;
the output from_ﬁ_ switches D to the 0" state;
the output from D switches C-to the ""0" state.
(DCBA = 0000.) When C becomes "0", C pro-
duces an output pulse whichservesas a carry
pulse to the next counter. The counter is now
in its original state.

4-64. DIGITAL STORAGE AND DISPLAY.

4-65. Thebinary coded outputs of the counters control
neon lamps. The lamps activate a photoconductor

matrix which is connected to the display tube. A

lighted photoconductor element has a resistance of
about 20,000 ohms, and an unlighted element has a
resistance of several megohms. Each binary coded
decimal output yields a unique low resistance path
through the matrix. There are ten such paths, and
each is connected to a digit in the display tube.

4-66. Two lamps are connected to each binary, one to
each collector. The lamp in the conducting collector
is lit, and the one in the non-conducting collector is
extinguished (see Figure 4-10A).  Ordinarily, the

lamps would reverse every time the binary switched,
and the readout would flicker during the counting and
resetting process. However, twodiodesare connected
between the lamps so that the lamps can only change
state when the diodes are properly biased (see Fig-
ure 4-10B). This prevents flickering in the readout.

4-67. First consider the circuit without the diodes
connected (Figure 4-10A-1). Lamp A is lighted, and
lampA is dark. Since transistor A is not conducting,
the voltage across lamp A is established by both the
circuit of conducting lamp A and the collector voltage
of transistor A. This voltage is typically 38 v, much
lower than the lamp's firing potential of 70 v. So lamp
A cannot fire,

4-68. Whenthebinary changes state, the transistor A
collector voltage drops to -1 volts, and the collector
of transistor A rises to -30 volts. With transistor A
cut off, the voltage at the junction of the two lamps
increases to about 70 volts and lamp A fires. Lamp
A has -30 volts on one side and -70 volts onthe other,
and is extinguished.

4-69. Whenthe diodes are connected as shown in Fig-
ure 4-10B-1, the switching of the lamps can be
stopped. With-1voltapplied, both diodes are forward
biased, clamping the bottom side of both neons at -1
volt. The voltage across the extinguished neon is now
held at the sustaining voltage of the lighted neon, and
the lamps cannot change state.

4-70. At Ty, the -30 volt transfer pulse is applied to
the diodes, reverse biasing them. The diodes are
now effectively removed from the circuit and the lamps
changeto the state of the binary. At T, the transfer
pulse is removed, and the lamps remain in that state
until 2 new reading is transferred.

4-12
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4-71. POLARITY SENSOR.

4-72, Both true Voltage Comparator pulses (I and G)
are applied to the Polarity Sensor A4Q6, 7. This
flip-flop remains in the state set by the last of these
two pulses. At time T9, thetransfer pulse goes false
allowing the proper sign to light on the front panel
display. (Refer to Paragraphs 4-64 through 4-66 for
discussion of storage.)

4-73. OVERRANGE SENSOR.

4-74. The Overrange Sensor (A4Q8, A4Q9) is aflip-flop
whose true output lights the overrange indicator. If
the voltage to the Input Comparator exceeds 9.999
volts, the thousands decade counter will generate an
overflow pulse, setting the overrange flip-flop to the '
true state. At T, the overrange flip-flop is switched
to the false state by the reset pulse.

4-75. DIGITAL RECORDER.

4-76. BCD information is supplied to therear panel
DIGITAL RECORDER jack from each binary. Range
and function information is also supplied to this jack
in BCD form by the Plug-in (refer to Plug-in manual
for description). At time Tg, the Model 3440A gen-
erates a Print Command to actuate the Digital Re-
corder, printing the data obtained during the last
sample (refer to Paragraphs 4-30 through 4-32 for
discussion of the Print Command).

4-77. POWER SUPPLY.

4-78. PRIMARY POWER.

4-79. Either 115 or 230 volt ac power is connected
through fuse F1 (0.6 amp slow-blow) and switch S2
{(or SAMPLE RATE control) to the primary of power
transformer T1. Switch S6 connects S1 primaries in
parallel for 115 volt operation or in series for 230
volt operation.

4-80. UNREGULATED POWER SUPPLIES.

4-81. Full wave rectifier A9CR6 - 9 produces -150"
volts and +150 volts for driving neon lamps and digit
display tubes.

4-82. REGULATED POWER SUPPLIES.

4-83. Full wave rectifier A9CR1 - 4 produces +12
volts which is shunt regulated by breakdown diode
A9CR12.

4-84. Full wave rectifier A9CR1 - 4 also provides
-35 volts which is series regulated by transistor Q1.
Breakdowndiode A9CR11 provides a reference voltage
tothe control amplifier A9Q1, 2. The -35 volt supply
is adjusted by A9R12. F2, the -35 volt fuse, provides
protection for the supply.
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Figure 4-10
i @ (NDICATES BINARY IN "ONE" STATE.
;@ A.WITHOUT _STORAGE
. 2.
LAMP A FIRED,LAMP A
LAMP A FIRED, EXTINGUISHED.
LAMP A EXTINGUISHED.
. -150V -150V
390K INSUFFICIENT
VOLTAGE TO_
—68v FIRE LAMP A
\‘ P/ A
55V oe)- o) 38V 38V
,I \\
—13V -30V -30V
56K 56K 56K
—iv— A A je—-30v -30vV
BINARY BINARY
|
B. WITH STORAGE
. STORAGE 2 TRANSFER BEGINS 3. TRANSFER COMPLETE
CONDITIONS DURING CONDITIONS DURING
INITIAL PERIOD OF FINAL PERIOD OF
LAMP A ON, TRANSISTOR A TRANSFER PULSE TRANSFER PULSE
NOT CONDUCTING.
-150V 150V -150V
MOMENTARY RISE -
N VOLTAGE WHILE LAMP A
LAMP A 390K _ LAMP A IONIZES 390Kk REMAINS 390K
CANNOT LAMP A EX#FNEL
FIRE -56.5V REMAINS ON -93V FIRES -68V
LAMP A IS
!‘ l IONIZING sy l
A AR - A f\ 7\ /\v\ A’ A 1\
555V ( o® A ge)-58v 92v ( g o De)-s5v 55V{ o9)- o) 38V
mn + \\_’ e \'.1 w /
-V 13V __{
-1V —+ ~1.5V % =30V *—3OV )
- TRANSFER __| -38v TRASNSFER | -30V
PULSE PULSE
| FORWARD { REVERSE RglVAl;‘.SFé%E
s6K3 BIASED  $56k 56K 3 BIASED S 56K 56K S 56K
—1v—{A Ale—-28v —-1IVv—{ A A l—-30v —iv—slA A le—-30v
BINARY BINARY BINARY
- - ==
* T2 To
TRANSFER PULSE U NOTE: LAMP VOLTAGES,TYP: FIRES AT 7OV. AFTER IONIZATION DROP ACROSS
. LAMP STABILIZES AT APPROXIMATELY 55\/3“0‘_‘_“

Figure 4-10. Lamp Control
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Section V Model 3440A
Table 5-1
Table 5-1. Recommended Test Equipment
INSTRUMENT REQUIRED USE RECOMMENDED
TYPE CHARACTERISTICS MODEL

DC Standard

Voltage Range: 0 - 1000 volts
Accuracy: 20.01% of reading

Performance Checks
Adjustment

-hp- Model 740B

Digital Recorder

6-column print: 1-2-2-4 BCD
Print Rate: 5 lines/second

Performance Checks

-hp- Model 562A

Pulse Generator

Pulse Width: 20 psec
Amplitude: +10 volts
Repetition Rate: Manual

Performance Checks

-hp- Model 214A

Wide Range
Oscillator

Frequency: 60 cps
Amplitude: 1 volt p-p

Performance Checks

-hp- Model 200CD

AC Voltmeter

Voltage Range: 0 - 10 volts
Accuracy: 2%

Performance Checks

-hp- Model 427A

Dual Channel Capability: Delayed
Sweep Capability

DC Voltmeter Voltage Range: 0 - 100 volts Adjustment -hp- Model 412A
Accuracy: 1%
Input Impedance: >10 Megohms
Electronic Range: to 400 Kc Adjustment -hp- Model 5532A
Counter
Transistor 0 - 30 vdc; 0 - 15 ma Troubleshooting -hp- Model 721A
Power Supply
Oscilloscope Bandwidth: Dc - 5 Mc Troubleshooting -hp- Model 175A with

~-hp- Model 1781B Hori-
zontal Plug-in

-hp- Model 1750A Ver-
tical Plug-in

-hp- 10003A 10:1 Probe

Variable Trans-
former

Output Voltage: 103 to 127 vac (or 207
to 253 vac)

Performance Checks
Adjustment

Superior Electric Co.
Powerstat

3PF116 (for 115 v line)

3PF216 (for 230 v line)

Toggle Switch

Single pole - single throw

Performance Checks

-hp- Part No. 3101-0001

Resistor

1.0 Megohm, 1/2 watt +1%

Performance Checks

-hp- Part No. 0727-0276

15-Pin Extender Troubleshooting -hp- Part No. 5060-0049
Board Adjustment
22-Pin Extender Troubleshooting -hp- Part No. 5060-0630
Board Adjustment
5-0 01765-3
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Model 3440A Section V

Paragraphs 5-1 to 5-6 and Table 5-2 and Figure 5-1

SECTION V
MAINTENANCE

5-1. REQUIRED TEST EQUIPMENT.

5-2. Recommended test equipment for maintaining
and checking performance of the Model 3440A is
listed in Table 5-1. Test instruments other than those
listed may be used if their specifications equal or
exceed the required characteristics.

5-3. PERFORMANCE CHECKS.

5-4. Usethefollowing front and rear panel procedures
to verify proper operation of the Model 3440A. The
Model 3440A and test equipment should be operated at
115/230 vac unless otherwise specified. If the Model
3440A is found to be out of specifications at any point
in this procedure, refer to Paragraph 5-15, Adjust-
ment and Calibration Procedures.

5-5. CALIBRATION.

a. Connect the Model 3440A to a variable line
transformer as shown in Figure 5-1.

b. Set line voltage switch to 115 or 230 vac, and
turn the 3440A on.

c. Allow the 3440A to warm up for at least 1/2
hour.

d. Short the INPUT terminals, and set plug-in
RANGE switch to 10 v.

e. Adjust the rear panel ZERO control for a
front panel indication of 0.000. Optimum
adjustment is indicated by alternate flashing
of the (+) and (-) indicators.

f. Remove shorting connection from input.

g. Depress INT CHECK 8000 pushbutton and
adjust the INT CHECK 8000 adjustment for
an indication of -8.000.

h. Connectadc standardas shown in Figure 5-1,

and set thedc standard output to 1. 000 volts.
The 3440A indication should be between 0. 998
and 1.002.

Repeat step hfor the values shown in Table 5-2.
Then repeat the entire test onthe 100 volt and
1000 volt ranges. The values shown in Table
5-2 may be used on the 100 volt test by moving
the decimal point 1 or 2 places to the right.

Repeat steps h and j with line voltages of 103
and 127 vac (207 and 253 vac).

Table 5-2. Calibration

MODEL 3440A
DC STANDARD
MINIMUM MAXIMUM
0.000 -0.001 +0. 001
1.000 0.998 1.002
2.000 1.998 2.002
3.000 2.997 3.003
4.000 3.997 4.003
5.000 4.996 5.004
6.000 5.996 6.004
7.000 6.995 7.005
8.000 7.995 8. 005
9.000 8.994 9.006
10. 000 9.994 0. 006*
* Indicates OVERRANGE lamp should be lighted.

5-6.

INPUT IMPEDANCE CHECK.

P

e

Connect Model 3440A as shown in Figure 5-2.
Set RANGE switch on Plug-in to 10 v.

Set DC Standard to 10. 00 vclts. .

DC STANDARD/DIFFERENTIAL

RANGE VARIABLE VOLTMETER
hp 3440a SELECTOR TRANSFORMER hp 7408
DIGITAL VOLTMETER  hp344iA
o JFo
o 1] e ; -
O]
OUTPUT CABLE DOOOO®S® o
e © ¢ O hpitossa © ®
L °i ® _J
®
Figure 5-1. Calibration
01765-3 5-1



Section V Model 3440A
Paragraphs 5-7 to 5-8 and Figures 5-2 to 5-3 and Table 5-3

DC STANDARD/DIFFERENTIAL @
RANGE VOLTMETER Vi
hp 3440A SELECTOR hp 7408

DIGITAL VOLTMETER hp344 1A

o 1| o

o >

OO0 O g
S o “hpiossa 1@ @
| 5T ots 5 J
Y AN ®
J 3440A-B-0663

Figure 5-2. Input Impedance Check

d. The Model 3440A readout should indicate be- power line ground. Disconnect
tween 9.090 and 9. 122. This corresponds to ground link between (/%) and ()
an input resistance of 10.0 to 10. 4 megohms terminals.
where:
= ) E displayed b. SetSAMPLE RATE to maximum.
input ~ \ Ej oo Baisplayed |  56T€S c. Set DC Standard for Model 3440A readouts as

shown in Table 5-3. Digital Recorder second

5-7. EXTERNAL TRIGGER CHECK. thrufifth column printouts should correspond.

a. Set SAMPLE RATE to HOLD.
b. Connect an SPST toggle switch between pins

Table 5-3. Digital Recorder Check

17 and 18 of REMOTE CONTROL connector DIGITAL
(J4) on rear panel. 3440A DISPLAY RECORDER PRINTOUT
c. Observethat SAMPLE RATE indicator flashes
each time the switch is closed. + 1.111 011113
d. Connect Model 3440A as shown in Figure 5-3. ; % 33123 (1)?3?3%3?3
e. Set pulse generator controls for a manually + 4.444 ‘ 044443
* initiated 20 usec 10 volt pulse. + 5.555 055553
¢ Observethat SAMPLE RATE indicator flashes MR O
each time a pulse is initiated from the pulse + 8. 888 088883
generator. + 9.999 099993
5-8. DIGITAL RECORDER CHECK. + 1.000 010003
a. Connect Model 3440A as shown in Figure 5-4. :1(1)?) go giggg%
NOTE + 00.50* 900502
Ensure that both Model 3440A and . T - ) -
DC Standard are isolated from Indicates 100. 50 volt input; OVERRANGE lighted.

PULSE GENERATOR

hp 34404 hp21aa

DIGITAL VOLTMETER
; REAR PANEL

0o o o @

S
° 9 8 O ©

il O 8
i 0 o D s ° %
|

0O®
®
®

3440A-B-0664

Figure 5-3. External Trigger Check
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Section V
Paragraphs 5-9 to 5-10 and Figures 5-4 to 5-5
DIGITAL RECORDER
hpse2a
I~ N
DC STANDARD/DIFFERENTIAL o a oll @ ®
VOLTMETER : RANGE A —— 2
hp 7408 hp 34404 SELECTOR (\_l —_—
DIGITAL VOLTMETER  hp3441A @ AN
®) { ][/\] o
8 Al el | o
Q
P00 O O o ©0 ®
®@ e
© ® 21 o \ =/
FROM J2 T0
I (DIGITAL RECORDER) hp562 iNPUT
® l ON REAR J ON REAR
@ o
OUTPUT CABLE
hpl 1055A 34404-8-0665

Figure 5-4. Digital Recorder Check

5-9. DC COMMON MODE REJECTION CHECK. 5-10. AC COMMON MODE REJECTION CHECK.

and

Connect Model 3440A and dc standard as a.

shown in Figure 5-5.

Connect Model 3440A, ac voltmeter,
test oscillator as shown in Figure 5-6. Set
3440A RANGE to 10 V.

|
i
‘1
i
|

3440A-RO

Set RANGEto 10 V, and set dc standard out- b. Using ac voltmeter as a monitor, set oscil-
put to 100 V. lator output to 7.07 V rms at 60 Hz.
Model 3440A should read less than +0.003 V. c¢. Model 3440A should read less than +0.003 V.
Set RANGE to 100 V. d. Set RANGE to 100 V.
Model 3440A should read less than +00.03 V. e. Model 3440A should read less than +00.03 V.
Set RANGE to 1000 V. f. Set RANGE to 1000 V.
Model 3440A should read less than +000.3 V. g. Model 3440A should read less than +000.3 V.
RANGE DC STANDARD/DIFFERENTIAL
hp 3440A SELECTOR VOLTMETER
DIGITAL VOLTMETER  hp344IA hp 7408
o ]| o o | Jl— °
®
%@ ®© o o
) pogagado°
OUTPUT CABLE
L L hp 110558

j

0
R

Figure 5-5. DC Common Mode Rejection Check
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Paragraphs 5-11 to 5-12 and Figures 5-6 to 5-7

WIDE RANGE
OSCILLATOR
hp2ooco
(—(__:\“
@
RANGE VOLTMETER
hp 34404 SELECTOR hp a27a
DIGITAL VOLTMETER  hp344IA
/_\
o] e e
©) ®) ©
%@ °© o O QPO m \ oL /)
[ —
3440A-RO
Figure 5-6. AC Common Mode Rejection Check
5-11. INPUT FILTER RESPONSE TIME CHECK. d. Connecta 500 volt inputfrom thedc standard.
a. Connect Model 3440A and a digital recorder e. The printout should be within 0.05% of its
as shown in Figure 5-4. final value within 450 msec. This should be

read on the third printout.
NOTE

5-12. INPUT FILTER AC REJECTION CHECK.

Ensure that both Model 3440A

and DC Standard are isolated a. Connect the 3440A, a testoscillator, an rms
from power line ground. Dis- voltmeter and the digital printer as shown in
connect ground link between Figure 5-7.

() and (L ) terminals.
b. Setthe testoscillator frequency to 60 Hz (cps)
b. Set the SAMPLE RATE to maximum and set and adjust its amplitude for an indication of
the plug-in RANGE to 1000 volts. Turn the 7.07 v rms on the rms voltmeter.
digital recorder on. -

c. Set the 3440A SAMPLE RATE to 5 samples/

¢. Therecorder shouldbe printing zeros (000001 sec, and set the plug-in RANGE switch to
or 100001). 10 v.
DIGITAL RECORDER
WIDE RANGE hpse2a
OSCILLATOR \
hp200cD G . .
(———-—j—__é\ o} a ol ® ®
hp 4272 RANGE K ==
VOLTMETER hp 34404 SELECTOR | —
DIGITAL VOLTMETER ~ hp3441a @ (ARSI
TN
; ol ]| e
©N®) ©) © o o 00 ® °
9PO = \ J) /T O \3 >/
FROM J2 TO
L JJ l(meum_ RECORDER) Jhpssz INPUT
ON REAR ON REAR

Figure 5-7. Input Filter AC Rejection Check
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d. The 3440A display will be somewhat erratic,
as the 3440A is sampling different points on
the sine wave input. Monitor the digital re-
corder printout,

e. The digital recorder printout should be be-
tween+ 03163 and -~ 03163. This corresponds
to an ac rejection of 30 db where:

Em(rms)

x 2. 82
Edisplayed(peak)> J

5-13. INSTRUMENT COVER REMOVAL.

Rejectionindb = 20log [(A

5-14. To remove either the top or bottom covers, re-
move the two Phillips-head screws which secure the
cover to the instrument. Slide the cover approxi-
mately 1/2 inch to the rear of the instrument and lift
free. To replace the cover, reverse the procedure.

5-15. ADJUSTMENT AND CALIBRATION
PROCEDURES.

5-16. The following test and adjustment procedures
should be performed only if it has been definitely de-
termined -by the Performance Checks given in Para-
graphs 5-3 through 5-12 that the Model 3440A is out
of specifications. Figure 5-8 shows the location of
internal adjustments.

5-17. POWER SUPPLY A9 ADJUSTUMENT.

a. Supply Model 3440A primary power through a
variable transformer.

b. Set line voltage to 115/230 vac.
Set SAMPLE RATE control to HOLD.

Connect DC Voltmeter and AC Voltmeter to
A9 (15).

e. Adjust A9R12 (-35 v adj) for DC Voltmeter
reading of -35.0 vdc.

f. Varyline voltagefrom 103 to 127 (207 to 253)
vac.

g. DC Voltmeter reading should not change more
than 0. 2 vdc. AC Voltmeter reading should
remain below 4 mv.

h. Connect DC Voltmeter to A9 (4).
6-7.)

Reading should read between +145 and +160 vdc.
Connect DC Voltmeter to A9 (1).
. Reading should read between -145 and -160 vdc.

Connect DC Voltmeter and AC Voltmeter to
A9 (10).

DC Voltmeter should read between +11.0 and
+14.0 vdc.

p. Varyline voltage from 103 to 127 (207 to 253)
vac.

(See Figure

2 8 F T

°

q. DC Voltmeter reading should not change more
than 0.3 vdc. AC Voltmeter reading should
remain below 2 mv.

01765-3

Section V
Paragraphs 5-13 to 5-20

5-18. OSCILLATOR A9 FREQUENCY ADJUST.

a. Set SAMPLE RATE control to HOLD.

b. Conmnecta cliplead from A4Q2 base (see Fig-
ure 6-4) to circuit common. This causes
synchronized oscillator to free run.

c. Connect Electronic Counter to A9TPI.
Figure 6-7.)

d. Adjust A9C14 for an Electronic Counter read-
ing of 400.0 KHz +400 Hz.

(See

5-19. GROUND COMPARATOR BALANCE AND
CHARGE RESTORER ADJUST.

a. Set SAMPLE RATE control to maximum
counterclockwise (but not LINE OFF).

b. Set RANGE switch on Plug-in to 10 v.
Short Model 3440A INPUT terminals.

Adjust R2 (ZERO) until readout is 0. 000. Op-
timum adjustment is indicated by alternate
flashing of the (+) and (-) lights.

e. If R2 has insufficient range to obtain a zero
reading, proceed as follows:

1) Set R2 to mechanical midpoint.

2) Adjust A2R70 (Comparator Balance) un-
til readout display is 0.000 (see Fig-
ure 5-8).

3) Repeat step d for fine adjustment.
Remove short from INPUT terminals.

g. Adjust A2R40 (charge restorer) until readout
display is 0.000. Optimum adjustment is in-
dicated by alternate flashing of the (+) and(~)
lights.

h. SetSAMPLE RATE toapproximately one sample
per second.

j. Reading shouldremain at zero. If not, repeat
steps ¢ thru g.

5-20. CALIBRATION.

a. Set RANGE switch on Plug-in to 10 v.

b. Apply +8. 000 volts from DC Standard to INPUT
terminals.

c. Set front panel INT CHECK 8000 adjust to
approximately the mechanical midpoint (this
is a ten turn potentiometer).

d. Adjust A3R51 (Ramp Slope) for front panel
display of +8.000. (See Figure 5-8.) Front
panel INT CHECK 8000 adjust may be used for
fine adjustment.

e. Set RANGE switch on Plug-in to 100 v.

Apply +80. 00 volts from DC Standard toINPUT
terminals.

g. Adjust A1R7(100 v adj) for front panel display
of +80.00. (See Figure 5-8.)

h. Set RANGE switch on Plug-in to 1000 v.
5-5
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Section V
Figure 5-8
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Model 3440A

Apply +800. 0 volts from DC Standard toINPUT
terminals.

Adjust A1R8 for front panel display of +800. 0.
. Apply -8.00 volts from DC Standard.
Set RANGE switch on Plug-in to 10 v.

Adjust INT CHECK 8000 for a reading of
-8.000 if necessary.

Depress INT CHECK 8000 button.

Adjust A3R60 (Reference 8000) for front panel
display of -8. 000.

e
.

T BB F

2

5-21. TROUBLESHOOTING.

5-22. Use the Troubleshooting Procedure only after
determining that the difficulty cannot be removed by
the Adjustment and Calibration Procedure, Para-
graph 5-15.

5-23. Inspect the setup used when symptoms of mal-

function were observed to be certain that the source
of the trouble is not external to the Model 3440A.

Table 5-4.

Section V
Paragraphs 5-21 to 5-26 and Table 5-4

5-24. Look for burned or loose components, loose
connections, broken wires, or any other similar con-
dition which suggests a source of trouble.

5-25. The following should be used to isolate the
trouble to a particular circuit board:
a. Front panel symptoms;

b. Difficulties encountered during Adjustment
and Calibration Procedure (Paragraphs 5-15
and 5-20);

c. Simplified Block Diagram (Figure 4-1);
Detailed Block Diagram (Figure 4-2);
e. Troubleshooting Aid (Table 5-4);
f. Waveform Time Sequence (Figure 5-10);
g. Typical Waveforms (Figure 5-11).
5-26. When malfunctioning assembly is found, the
trouble may then be traced to the individual compo-

nents by using the procedures outlined in Para-
graphs 5-27 through 5-50. The order of testing shown

Troubleshooting Aid

Symptom
1. Display not lit

Possible Cause

Fuse F1 (0. 6 a slow-blow); 115/230 volt switch
S6, LINE switch S2, Power Transformer T1
Power Supply A9

2. Display lit, no response to input
SAMPLE RATE not lit

Power Supply A9, -35 volt fuse ¥2 (0. 75a),Sample
Rate Multivibrator (A3Q5, 6), Ramp Gate (A3Q10, 11),
Ramp Generator (A3QCR1, A3Q15 - 17), Ramp Sensor
(A3Q7, 8)

3. Display lit, no response to input
Power Supply voltages normal,
SAMPLE RATE lit continuously

Sample Rate Multivibrator (A3Q5, 6), Ramp Gate
(A3Q10, 11), Ramp Generator (A3QCR1, A3Q15-17)
Ramp Sensor (A3Q7, 8)

4. SAMPLE RATE normal, display
counting continuously, Polarity
normal

Reset Amplifier (A3Q2, 3) AND Gate (A2CR22, 23),
AND Gate Amplifier (A4Q1), Count Gate (A4Q2 - 4),
Synchronized Oscillator Gate (A9Q4)

5. SAMPLE RATE normal, display
will not change

Reset Amplifier (A3Q2, 3), Transfer Amplifier
(A3Q12), AND Gate (A2CR22, 23), AND Gate
Amplifier (A4Q1), Count Gate (A4Q2 - 4), Synchro~
nized Oscillator (A9Q4 - 8), Decade Counter (A5 - A8)

6. SAMPLE RATE normal, display
continuously counting, polarity always
indicates (+)

Input Comparator (A2Q1-5, A2Q6-9)

7. SAMPLE RATE normal, display
continuously counting, polarity always
indicates (-)

Ground Comparator (A2Q11 - 13, A2Q15, 16)

8. Particular digit(s) displayed erratically

Decade Counter Assemblies (A5 - A8)

9. Improper tracking

Ramp Generator A3QCR1, A3Q15-17

10. No response to input with normal
indication on INT CHECK 8000

Attenuator (A1)
Plug-in Unit

01765-3
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Paragraphs 5-27 to 5-35 and Tables 5-5 to 5-6

should be followed. If a particular circuit is known
to be functioning properly, the tests for that circuit
may be omitted.

5-27. POWER SUPPLY AS9.

5-28. For power supply problems, checkdiodes (A9CR1
- 4, A9CR6 - 9, A9CR11, 12)and regulator transistors
(Q1, A9Q1, A9Q2).

5-29. SAMPLE RATE AND RAMP GENERATOR TEST.

5-30. f SAMPLE RATE neon is either not lit orlit
continuously, the problem is in the Ramp Generator
circuits. The source of trouble is usually difficult to
détermine because of the feedback loop used to reset
the Sample Rate Multivibrator. To locate the mal-
function, use the following procedure:

a. Disconnect the emitter of A3Q8 (see Figure 6-3)
from the circuitboard. Thisbreaks the feed-

back loop.

USE EXTREME CARE IN RE-
MOVING THE LEAD AS IT IS
VERY EASILY BROKEN.

b. Connect negative output of Transistor Power
Supply to the emitter of A3Q8, using insulated
miniature clip leads. Connect positive out-
put to Model 3440A circuit common.

c. Set Transistor Power Supply to -11 and -13
vdc and observe the voltage levels at the points
givenin Table 5-5. The test voltages areap-
proximate and a tolerance of £+ 20%is acceptable.

d. X the proper voltage is not present at any
point, the malfunction is probably immediately
before that point.

NOTE

Replacement of the A3QCR1A,B
assembly or ramp capacitor C8
may require changing the value
of R4*. See Paragraph 5-61.

Table 5-5. Sample Rate and Ramp Generator Test
TRANSISTOR POWER SUPPLY 11 .13
VOLTAGE

SAMPLE RATE Neon ON OFF
A3Q7 Base +12.5 0
A3QT7 Collector - 1.4 0
A3Q5 Collector -1.5| -14
A3Q6 Collector -26 - 1.5
A3Q10 Base 0 - 6.6
A3Q10 Collector 0 13
A3Q11 Collector -22 13
A3CR11 Cathode -22.5 12
A3QCRI1 Emitter -18 12
A3QCR1 Anode -24.5 5.5
A3Q17 Emitter -24 -23
A3Q1 Base - 4.0 0.5

5-8
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5-31. RESET PULSE.

5-32. The reset pulse (see Figure 5-11B) is necessary
for proper operation of most Model 3440A circuits.
If the SAMPLE RATE neon is flashing and the reset
pulse is not present, the trouble is probably A3Q2 or
A3Q3 (see Figure 6-3).

5-33. COMPARATOR (A2).

5-34. INPUT COMPARATOR CHECK. (Refer to Fig-
ures 5-11 or 6-2.)

a. Check waveshape at A2TP2.

If waveshape at A2TP2 is incorrect, check
waveshape at A2TP1. If the waveshape at
A2TP1 is correct, the trouble is in A2QT or
A2Q8.

c. If the waveshape at A2TP1 is incorrect, the
trouble is in the input amplifier (A2Q1 thru
A2Q5) or the input comparator (A2CR5A and
B).

d. Check the input comparator by checking with
an oscilloscope for a narrow positive pulse
at the anode of A2CR5B.

e. Connect a clip lead from Pin 16 on the A3
board to signal common. This connection
stops the instrument from sampling. With a
DC Voltmeter, check the potentials listed in
Table 5-6A. If the reading at any one col-
lector is incorrect, either that transistor or
its associated circuit is probably malfunc-
tioning.

Table 5-6. Comparator Amplifier Voltages

‘NOTE

These voltages are typical. A
tolerance of +10% is acceptable.

A B
Measuring Point | Voltage | Measuring Point| Voltage

A2Q1 Collector 0.8 v|A2Q11 Collector}- 0.3 v
A2Q2 Collector |- 1.5 v]|A2Q12 Collector|- 0.8 v
A2Q3 Collector |- 0.3 v|A2Q13 Collector| -20.5 v
A2Q4 Collector |- 0.8 v
A2Q5 Collector |-18 v

5-35. GROUND COMPARATOR CHECK.
Figures 5-11 or 6-2.)

(Refer. to

a. The ground comparator check is essentially
the same as the input comparator check.

b. Check the ground flip-flop output at A2TP4
with an oscilloscope. Then check the ampli-
fier output at A2TP3. If the output at A2TP3
is correct, the trouble is probably in A2Q15
or A2Q16. Iftheoutputat A2TP3is incorrect,
check the ground amplifier and the ground
comparator.

01765-3
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c. Checkwithan oscilloscope for a narrow posi-
tive pulse at the anode of A2CR27B. If no
pulse is present, the ground comparator is
malfunctioning.

d. Connect a clip lead from A3 Pin 16 to signal
common and measure the dc voltages listed
in Table 5-6B. If any one of the collector
readings is wrong, either that transistor or
its associated circuit is probably malfunction-
ing.

e. Remove lead from A3 Pin 16.
5-36. ZERO OFFSET.
5-37. If the Model 3440A cannotbe zeroed by adjusting

A2R70 (see Figure 6-3), use the following procedure:

a. Clean the plug-in connector J6 and P6 with
Type TF Freon (-hp- Part No. 8500-0232).

b, If thisdoes not help, shortthe INPUT terminals

If the instrument cannotbe zeroed by adjusting
A2R70, the trouble is probably in the charge
restorer (A2Q9), A2CR10, 11 or A2CR15- 17.

d. If the instrument still cannot be zeroed, the
problem is probably A2CR27 - 28, A2CRS - 7,
or A2R68 - T1.

5-38. INPUT FILTER AC REJECTION.

5-39. Poor ac rejection can be caused by defective
Al1C1, A2C1, or Plug-in unit.

5-40. INPUT IMPEDANCE.

5-41. Excessive leakage current can be caused by a
defective A2CR10, A2C1, A2C4, A2CR5B, Input At-
tenuator or Plug-in unit.

5-42. COUNT GATE AND POLARITY SENSOR.

a. Ifneither Polarity Sensor (A4Q6 - 7) or count
gate (A4Ql - 4) is functioning properly dis-
connect A4R29 and A4R41. (See Figure 6-4.)

b. If count gate now functions properly, the
trouble is probably the polarity sensor (A4Q6,
.

c. If count gate still does not function properly,
the trouble is probably A4Q1 - 4.

5-43, SYNCHRONIZED OSCILLATOR.

a. Connect clip lead from A4Q2 base to circuit
common.,

b. Checkwaveform(Figure 5-11T)at A9TP1 (see
Figure 6-4).

¢. If proper waveform is not observed, ground
the collector of A9Q4.

d. If this causes the proper waveform to appear
at A9TP1, the trouble is probably A9Q4.

e. If there still is no output at A9TP1, check the
waveform at the collector of A9Q5. (See Fig-
ure 5-118.)

Section V
Paragraphs 5-36 to 5-52

f. Proper waveform at this point indicates the
trouble is in the Schmitt Trigger (A9Q6 -
8). Improper waveform indicatesthe problem
is the oscillator A9Q5.

NOTE

If the oscillator is unstable, check
that the value of A9R24is 10 k9.

5-44. DECADE COUNTERS A5 - A8.

a. Place suspected Decade Counter in A5 position.
This sets up worst case conditions.

b. Connect clip lead from A4Q2 base to circuit
common causing oscillator to free run.

Observe waveform (see Figure 5-11X) at A5 (10)

If proper waveform is observed, the trouble
is probably Photoconductor Assembly V1,
Digit Display Tube DS6, or Transfer Amplifier
A3Qi12.

e. Ifimproper waveform is observed at this point,
observe waveforms of each binary. (See Fig-
ures 5-11U thru 5-11W.)

f. Improper waveform indicates defective binary.
5-45. OVERRANGE.

5-46. OVERRANGE indicator problems can be caused
by defective A4Q8, A4Q9, A4CR10, or A4DS3.

5-47. CALIBRATION LINEARITY.

5-48. If Model 3440A fails to track properly, check
the following:

a. Oscillator A9 stability.
b. Ramp generator A3QCR1, A3Q15 - 17.

5-49. DIGITAL RECORDER.

5-50. If digital recorder fails to print properly, check
the following.

a. Digital recorder;

b. Interconnecting cable between Model 3440A
and digital recorder;

c¢. Decade counter binary outputs;
Print command A3Q18 (see Figure 5-11);

Plug-in unit.
5-51. ADJUSTMENT OF FACTORY SELECTED
COMPONENTS.

5-52. Certain components within the 3440A are indi-
vidually selected to compensate for slightly varying
circuit parameters. These components are denoted
by an asterisk on the schematic, and the typical value
is shown. The following paragraphs describe the

function of the factory selected components and give
instructions for their selection. Normally, these
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Paragraphs 5-53 to 5-69

components should not be changed unless anassociaied
component hasbeen changed. Replacement of a tran-

sistor or diode may require the changing of an as-
sociated factory selected component.

5-53. A2R2*,

5-54. A2R2 adjusts the current drawn by the Input
Comparator. If A2R2is too high, the 3440A will have
a positive zero offset of several counts; and A2R2
should be lowered from 1.33 M Qt01.1 M Q. Or-
dinarily A2R2 shouldn't be changed.

3-55. A2R29*,

5-56. A2R29 is selected so that a small amount of
charge is added to A2C17 in the Charge Restorer.
This compensates for a small amount of charge lost
from capacitive loading from A2R28 to ground. Once
A2R29 has been selected at the factory, there should
be no reason to change its value.

5-57. A2C17*.

5-58. A2C17 controls the amount of charge fed back
by the Charge Restorer. If there is a zero offset that
camnot be removed by ordinary adjustments, A2C17
may be adjusted. If the offset is positive, decrease
A2C17;and if the offset is negative, increase A2C17.
The limits of A2C17 are from 100 pf to 130 pf.

5-59. A3R18* AND A3R19*,

5-60. A3R18 and A3R19 set up a negative bias on the
Sample Rate Multivibrator in order to givethe SAMPLE
RATE control (R6) the proper range. To decrease
the Sample Rate, increase A3R18; and to increase
the Sample Rate, increase A3R19.

9-61. R4*,

5-62. R4 brings the ramp slope adjustment into the
range of the Ramp Slope potentiometer (A3R51). R4
istemperature coefficient matched tothe Ramp Capa-
citor C6. If the readings are consistently high, and
the Ramp Slope adjustment cannot bring the readings
down, R4 should be lowered to 7100 €. If the assembly
containing A3QCR1A and A3QCRI1B is changed, it may
be necessary to change R4. R4 should either be 7700
Q2 (-hp- Part No. 0811-0143) or 7100 (-hp- Part No.
0811-0990).

5-63. SERVICE AND REPAIR.

5-64. DECIMAL ASSEMBLY A10 AND FUNCTION
ASSEMBLY A1l REMOVAL.

a. Remove Assemblies A2 and A3.
b. Remove A2 and A3 support bracket.

¢. Remove screw holding Function Assembly A11.
Assembly A11 can now be slid back for repair,
d. Remove Assemblies A4 through A8.

€. Removetwofront-panel screws holding read-
out assembly.

5-10
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f. Removetwoscrews inmolded decimal assembly
holder. The decimal board is now accessible
for repair.

g. To reassemble, reverse steps f thru a.

DO NOT REVERSE POLAROID
WINDOW.

5-65. ETCHED CIRCUIT BOARD REPAIR.

5-66. The Model 3440A uses plated through double
sided etched circuit boards. To prevent damage to
the circuit board and components, observe the fol-
lowing rules when soldering:

a. Use alow-heat (25 to 50 watts) soldering iron
with a small tip (1/16" to 3/32" dia.).

b. To removeacomponent, clip a heat sink (long
nose pliers, commercial heat sink tweezers
etc.) on the component lead as close to the
component as possible. Place the soldering
iron directly on the component lead and pull
up on the lead. If a component is obviously
damaged or faulty, clip the leads close to the
component and then remove the leads from the

board.

EXCESSIVE OR PROLONGED

HEAT CAN LIFT THE CIRCUIT
FOIL OR CAUSE DAMAGE TO
COMPONENTS.

¢. Cleanthe component lead holes by heating the
solder in the hole, quickly removing the sol-
dering iron, and inserting a pointed, non-
metallic object such as a toothpick.

d. To mount a new component, shape the leads
and insert them inthe holes. Clip a heat sink
onthe component, heat withthe soldering iron,
and add solder as necessary to obtain a good
electrical connection.

e. Clip excess leads off after soldering and
clean excess flux from the connection and
adjoining area, using type TF Freon (~hp-
Part No. 8500-0232).

5-67. POWER SUPPLY MODIFICATIONS.

5-68. POWER SUPPLY (Model 3440A Below Serial
Number 415-00726).

5-69. When using the Model 3440A with -hp- Model
3443A High Gain/Auto Range Unit, the values of A9R15
and A9R16 should be 1.2 K ohms, fixed composition
£10%, 1/2 watt (-hp- Part No. 0687-1221) to prevent
overloading of the power supply. Instruments with
serial numbers 415-00726 and above have been modi-
fied during production. This modification does not
require recalibration of the Model 3440A.

01765-3
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5-70. DC_ISOLATION (Model 3440A Below Serial
Number 347-00301).

5-71. This modificationraisesthe dc isolation voltage
of the above instruments from 400 volts to 500 volts
above chassis ground. Change the heat sink insulator
used with Q1 to a new heat sink, insulator -hp- Part
No. 1200-0091. This can be purchased from your
loeal -hp- Field Sales and Service Office.

5-72. MODIFICATION PROCEDURE.

a. Refer to Figure 5-9; remove Transistor Q1
and its insulator -- taking care not to lose
the mounting stud insulators.

b. File the emitter and base holes 1/8" larger
in a direction as shown in Figure 5-9. Be
sure to deburr and smooth the filed portion
of the hole to insure against any shorting of
the new insulator to the chassis.

Section V
Paragraphs 5-70 to 5-72 and Figure 5-9

c. Install the new insulator block with the red
side making contact with the 3440A chassis.
Position the insulator so that it does not in-
terfere with the grommet containing the trans-
former wires. (If the insulator overlaps the
wiring grommet, it will not make good thermal
contact with the -hp- 3440A chassis. )

d. Install Q1. Rotate it 180° from its original
orientation so that the emitter is now in the
hole nearest A9 receptacle. Be sure to use
the stud insulators removed in step a.

e. Turnthe instruénent bottom side up and rotate
Q1 socket 180°. It may be necessary to in-
stall longer wires from A9 receptacle to Q1
socket. Refer to Figure 5-9 for the proper
wire colors and connections.

f. This modification does not require recali-
bration of the Model 3440A.

WHT-GRN

COLLECTOR \/

FILm

WHT-VIO ~GRY

SOCKET

N

EMITTER

REAR
OF INSTRUMENT

3440A-M-2SN

Figure 5-9. DC Isolation Increase Modification
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Figure 5-10
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NOTES

1. TIME INTERVAL BETWEEN TIMES Tj and Tg IS DETERMINED BY
INPUT VOLTAGE LEVEL (8.000 VOLTS SHOWN).

2. TIME INTERVAL GOING FROM TIME T3 TO TIME To IS DETERMINED
BY SAMPLE RATE CONTROL SETTING.

3. REFER TO FIGURE 5-11 OR SCHEMATIC DIAGRAMS FOR VOLTAGE
LEVELS OF WAVEFORMS.
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Figure 5-10. Waveform Time Sequence
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ll Section V Model 3440A
f Figure 5-11

I

i

t

1.0 volt/cm; 20 msec/cm

A -SAMPLE RATE B - RESET PULSE C- RAMP GATE
| MULTIVIBRATOR A3 (19) A3Q11 Collector

. i A3Q5 base 10 volts/cm; 5 psec/cm 10 volts/cm; 10 msec/cm
!

i D - RAMP E - RAMP SENSOR F -INPUT AMPLIFIER
| A3 (6) A3Q7 base A2TP1
! 5.0 volts/cm; 10 msec/cm 5.0 volts/cm; .1 msec/cm 5.0 volts/cm; 0.1 msec/cm

time T2 time Ti; AC coupled

) G -INPUT PULSE H-INPUT FLIP-FLOP J - CHARGE RESTORER SWITCH
ik A2TP2 A2QT collector A2Q9 collector
ii;,‘ﬁ i 5.0 volts/em; 0.5 psec/cm 10 volts/em; 10 msec/em 10 volts/cm; 10 msec/cm

; time Ti; AC coupled

l"f!![‘ K - GROUND AMPLIFIER L - GROUND PULSE M - GROUND FLIP-FLOP
| i A2TP3 A2TP4 A2Q15 collector

‘lg }1‘ 5.0 volts/cm; 0. 1 msec/cm 5.0 volts/cm; 0.5 usec/cm 10 volts/cm; 10 msec/cm
?ﬂ,‘;‘ time T, AC coupled time T, AC coupled

i

NOTE: Each waveform starts at To unless otherwise stated.
Figure 5-11. Typical Waveforms
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Model 3440A Section V
Figure 5-11 (Cont'd)

N - POLARITY SENSOR P - POLARITY SENSOR Q-AND GATE
A4Q6 collector A4Q6 collector A2 (13)
10 volts/cm; 10 msec/cm 10 volts/cm; 20 msec/cm 5.0 volts/cm; 10 msec/cm

~8.000 volt input

R- COUNT GATE S -SYNCHRONIZED OSCILLATOR T -SYNCHRONIZED
A4Q2 collector A9QS5 collector OSCILLATOR
10 volts/cm; 10 msec/cm 5.0 volts/cm; .5 usec/cm AI9TP1
AC coupled 10 volts/cm; 1.0 usec/cm
AC coupled

U - UNITS DECADE COUNTER V - UNITS DECADE COUNTER W - UNITS DECADE COUNTER
A5Q1 collector A5Q3 collector A5Q5 collector

5.0 volts/cm; 2.0 psec/cm 5.0 volts/cm; 5.0 usec/cm 5.0 volts/cm; 10 pusec/ecm

AC coupled AC coupled AC coupled

X ~-UNITS DECADE COUNTER Y - TRANSFER PULSE Z - PRINT COMMAND
, AS (10) A3 (13) A3 (21)
@ 10 volts/cm; 10 usec/cm 10 volts/cm; 10 msec/cm 5.0 volts/cm; 10 msec/cm
\ AC coupled

Figure5-11. Typical Waveforms (cont'd)
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PERFORMANCE CHECK CARD

Hewlett-Packard Model 3440A Tests performed by
Digital Voltmeter Date
Serial No. —
PARAGRAPH DESCRIPTION READING TEST LIMITS
5-5 Calibration
Input: 0.000V _— -0.001 to +0.001
1.000 Vv - 0.998 to 1.002
2.000 V - 1.998 to 2.002
3.000V 2.997 to 3.003
4.000 V 3.997to 4.003
5.000 V 4.996 to 5.004
6.000 V 5.996 to 6.004
7.000 V 6.995to 7.005
8.000V 7.995tc 8.005
9.000V 8.994to 9.006
10.000 V 9.994 to 0.006
5-6 Input Impedance Check 9.090 to 9.112
5-7 External Trigger Check
5-8 Digital Recorder Check
Display: +1.111V [ 011113
-2.222V - 122223
+3.333 Vv R 033333
+4.444 V R 044443
;@ +5.555V - 055553
! +6.666 V —_— 066663
+7.771TV R 077713
+8.888 Vv - 088883
+9.999 Vv - 099993
+1.000 V - 010003
+10.00 V —_— 010002
+100.00 V —_— 010001
+00.50 V (Overrange) - . 900502
5-9 DC Common Mode
Rejection Check
Range: 10V I +0.003 V
100V - +00.03 V
1000 v - +000.3 V
5-10 AC Common Mode
Rejection Check
Range: 10V S +0.003 V
100 v - +00.03 V
1000V - +000.3 V
5-11 Input Filter Response
Time Check . - 450 msec max.
5-12 Input Filter AC '
Rejection Check - (+) 003163 to
(-) 103163
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Model 3440A Section VI
Paragraphs 6-1 to 6-2

D SECTION VI
CIRCUIT DIAGRAMS

6-1. INTRODUCTION. cuit board, and they accompany the appropriate sche-

matic. The wiringdiagram shows the connections be-
tween all the circuit boards and chassis components.
Location grids aredrawn on eachdiagram inthis sec-

6-2. This section contains the circuitdiagrams nec-
essary for maintenance of the Model 3440A. Sche-

matics, component location drawings, and a wiring tion, making the search for individual components
diagram are included. The location drawings show easier. Figures 6-9 and 6-10 are wiring diagrams
the physical location of each component on each cir- showing all the 3440A wiring. :

H
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¥-9/€-9

Joyenuanly mduy (1v)

NOILONNY Q
4304003y

AOGH+

AlI¥v0d

TVWIO3Q Vv
H30H003Y

AOGI-

[ |
|
norzonnd—< g

1-9 aandtd
IA UOT}ORS

*I-9 aan3r g

“INIWNUISNI NIVIN THL HLIM QELVA ST
NI-5(11d IHL NEHA AINO NOWWOD auv /\ anv /N -zt

“QNOO¥D YOLVANALLY SALONAA A\ Tt
“GNNO¥D X1ddnS Namod saTonga N o1
‘QNOOUD TVNOIS SALONAd /N 6
‘QNNOYD SISSVHD SAIONIA = '8

‘09HEY JO ADNVY ANILXT OL XUVSSIDAN
JI ZHOLOVA LV AFAOWIY JUV STUIM ONILYOHS © L

*1SNfaV MAAIAMIHOS STIONIA () 9

ANVANOD QUVIIVd~-L13TM3IH A8 €961 LHO9IHALOD

81990-0-vVObve

VOprve 19POIN

KT

DNDIMVIN TANVd VIY STIONIA [ZZ7773 ¢ $
—< fav
*ONDI¥VIN TANVA LNOYWJ STLONZd (] % _ %0 40008,
R ENERED]
*XTANESSV SALONIAQ - ‘g .
SAVYVIOUOIN NI ZONV.LIOVAVD @rizy 1 '
SIWHO NI ZONVLSISHY oL
IwNIS
:QIION ISIM
-MAHLO SSATINA SMOTTIOI SV NMOHS TV STNTVA LNANOJWOD 2 )
1
*NOLLYNDISEQ FLATAWOD HO4 A6 X
HLOM ¥O (SINOLLVNOISAG X TEWISSYENS ¥0 A TAWASSY HLIM i bIHS
X1439d NMOHS THV SNOLLVNOISTA IONTHIIAY TVILUV T '
S310N
- ol
0008 N
A — VWA 22— ASE~
¥O3HD LNI oci2 ozes \_
NOILONNd 8  NOILLONNSA v wwio3a o asy 15y "
¥3Q4093Y ET T RED) ¥33qH023Y €s 1
NOILONNA O IYWID3a a 1
43080534 | 39NVHY3AO Allgv0d ¥IQHOIIY % ) $7 - | (£0$99-0vvE0) XIBWISSY HOLVHINID dWVY CV ox
e o fof Lo mm—
A A A A A A AN A
- PE = Efom— 6 o B mmm Eleee bl o= Ymm = I — 02 == = = b G — = bb 22- - - - - -
o N N AN N A AN S AN -||n_u _ _ A
001S M0OI S %001 HOOIS 300! > LT .
ou3 oy by cu4s 2y - 1 I I _
bS
<
» & - QYOS S
" 221) _ﬂno Nz Jo|.;>‘|.|luf. £QV AGOO!
wzai ASE- 7\ wooa Mo < 8d
o¢ i £ ;ﬁ
1 X001 L__o— HE68 <
! _ Y (evai) 'y vJ. Lo ‘
1 kr T
H o€ NOUAN [ Mo Aﬁzo_ £av AOOI 1
| m me 2% 3 i
! [ooot] ! WS*b &
(e o o o— bt s
“ o— [oo], _ | P ¢ o
" _ ma- N ] 2y -
s¢ 7 7 %089 ey ” %002 | V||H|..A
N / / / R IR 2 wose9-ecvco) ! |
“ _ “ £ e 2o / X ! HOLVANILLY ™ 1 % "
’ 1 1NdNt _—
N s (5 P "_Ill -- -- - | Cinang > <
P @) !
| | 't i L
1
! ' N N
e & 2087
1 | 001< 1 i
“ *0i 9d “ or .
_ _ 401I3313S 3J9NVvY
“ ! ] vivbe 1300NW %
or od RN -dy- NN
- - s — - - j— 2 — - 6t -
N NV VvV
9 e ] or—-—
TvwIn30 8 — L181HNI
4304023y 4<snwwm u3 Pznwm.‘,.n_ INid

[LNdN]




A2 ASSEMBLY
COMPONENT LOCATIONS

c [crRl[Q[RTP R R
11 C5|C51A5¢(C5|C2 40 | ES 79 | K5
2| B5|B5] B3 |D2|F2 41 | D5 80 | --
3| B5|{--|A3]--|K4 42 | -- 81 | J4
41C4--|B3|--{@G2 43 | D2 82 | H3
5(-- |D4| C3| B4 44 | D2 83 | H4
6| -- C2|-- | B4 45 | F2 84 | J3
7] -- | D4 F3| B4 46 | F3 85 | H3
8| A4 -- | E3|C4 47 | G3 86 | --
9| B2§-- E4 | B4 48 | G3 87 | J2
10| C2{C3]|--1as 49 | -- 88 | K2
11 ] -- | C3 ] H4 | AS 50 | -- 89 | J2
12 -- B2|J4 | C4 51 | E5 90 { J2
13| D3| -- | K4} -- 52 | F5 91 7 --
14]c2|--1-- C2 53 | F4 92 { H2
15| F3 [ D4 | J3 | -- 54 | E2 93 ( H2
16| -- | D3| H3 | B3 55 { B4 94 | J2
17 | D3 | E4 c5 56 | -- 95 | J3
18 | D3 | -- D5 57 | -~ 96 | H3
19 | F5 | E3 D3 58 | G3 97 | H2
20 { -- | F4 -- 59 | F3 98 | G3
21 -~ | -- -- 60 § F4 99

22 | E4 | G2 A2 61 | G3

23 | F2 | J2 B2 62 | F2

24| -- | F3 A2 63 | G2

25 | - | -- B2 64 | F2

26 | H4 | -- D3 65 | E2

27 | HS5 | G4 - 66 | F2

28 { J5 | H2 D5 67 | --

29 | -- | J5 D5 68 | F5

30 { -- .- D4 69 | G4

31 [ K3 | -- D3 70 | G5

32 {J4 [ J3 D4 1] G4

331G4 ] -- - 72 | H5

34 | J3 { -- B3 3] -~

35 | - | -- c2 74 | J4

36 | J3 | H3 C2 75 | HS

37| G2 -- 76 | J5

38 D5 77 | H5

39 D5 78 { J5

A2
(hp Part No. 03440-66503)

— ==

=

> RE65 c22 R55 R40
— Re%j lj[%ez é] A

)

Rae LG CR20
——T1P2 (25 m RE9 Y_TC=RS2
—_— Ci R53
[— R66=C_F= i = R68
[T —R45== CR24 '-u-‘

T CR22-C = iy €3 R71

) rell[|ra7]] ¥

[is—>  TP4O T R70
R69

R63 R58 R48
==

R98 CR27
R97=1:=: =B_3= Iﬂl :-z
CR28="1}=
ful R96 RBS R83
R93="FCR36
T R77=c:r=
R92={"} 027
94={_"1=
RB7 |C34 C36 R78=C3=
R89=""1= ‘
Q\CZS/)
90 =)= @ R84 {|R8I CR59
CR23=T= Lpa15 c32 R76=C_F=

IRBB:B: 733 ’R79=C:r=

34404-3-48

i 2 ] 3 ] 4 1 5
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A3 ASSEMBLY A3

COMPONENT LOCATIONS _ (hp Part No. 03440-66507)
CICR|Q | R R
1135 {Ga|asias | 34| we A
2 H4]-- {36 | F3 § 35| E3
3| E2!-- |us{ks | 36| Fe [R62} 859
4 -] ]-- 37 | HE — =-= 1 1 1 1
51H5 | F3 |G| -- f 38]-- RIS | ( ¢ Cl A
6f--]1G6|H6|KS | 39]-- ={RI9}— sa
7| --|c6]cajss | 40| D6 B —{CRI4—
8|--|Gs{Fs]de § 41 | E4 ={R521— [
9f--{aG3] --|{ks | 42| Es | N 53 I R60 }3
10fcaf--|E6|--}asf-- aCriaBE LT
11| p3{D5]|E6]d3 J 44 -- \_/ [
12/p4|--|ralca| 45| p3 c i R51 }3
13 -1 --]us | 4|p3 _
14 B2 - |J3 | 47| Da | = co =
15 kK2 | D4 |-- | 48| D3 R46
D= 0=
47
R 0 =2 B
17 ca|-- §s0]-- -
18 g2 | B2 | 51]cs I =—{Rask= —{CRIp _(R40}
D
19 B2 | 52| B3 | ={R45=
20 13 | s3]|c3 D)
21 H3 § 54 | B3 —
22 - s - E > ={R4i]= =[R42}=
23 - 56 | -- — =@=
24 F3 | 57 | ps — €3 —{R28}—
25 ré | 58 | s [~ D) RI6 @
2 fs | 0 | B5 — —(R32}= ={Re4}= —R3%}=r36
={R30}=
28 E3 | 61| Cs F [ {CRS} =ff_§.'_'}= ={R25}=
29 Ge | 62 | A2 [ ={R63}= ={R27}=
30 F6 | 63| F2 - — cRI (cRs)
31 Fe | 64 | a2 — =2 —RI =
32 F2 ] 65 | H2 G ) % ={R267=
33 -] e
DO |l —{CR6}=
QCR1 LOCATED AT C2 B D [R29) —R— fi [CRT)
:—) R65 =Bg=
={RI37}F=
H D c2 cs
) ={R2T}= .,
| (22 )
={R14}=
J (ais == | ={R8}=
—R64}— ={R20}= ={R7}=
B —{CRIS}=  ={R3J= ={R9}= —{R6}=
K 3440A-5-18
I { 2 3 4 4 i1 5 1 6 |
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COMPONENT LOCATIONS

A4 ASSEMBLY

CICR| QR R
LRS- | K3 K3 | 34 | H5
al1s5]-- | ks|us {35 e
31J4 | -- KS | J3 36 | 14
40--t-- | K4 | K4 | 37 -
51--1J4 |- (35 |38
6{HA|J4 | G4 | J5 39 | s
7|6 el ) a0 |ca
8|-- | E4| G5 -- a1 | ma
9 - | E4| G5 K5 ] 42)--
10133143 g6 | a3 |--
b el K6 | 44 | E5
12651 -- il el
3 o L4 ] 46 | F5
b o K5 | 47 | F6
18 - K5 | 48 | F4
1 - P TR
1 1 -~ | 5o ms
18 H3 - a1 | 36
19 s | 52 l3s
20 ml2lE
21 =i I
22 - |55 --
23 E2 56 | --
24 2l e
25 g1 | se | as
2 -~ |59 |Fs
2 - e --
28 G4 61 | G5
29 slale
30 o
31 s | e
s .

33 -~ | 68

A4
(hp Part No. 03440-66504)

MP2
XDs1

0s2

L OOl 1]

N —— 5 o

LY
@ '. vi
N 1

(O

o] o

ALl {
R23
-—r cre
Rza ﬁ]c’tgﬁs 645 Erq Rzi]RzE] I:]
—ﬂ T LIJ R47
_ana RS54
T a6 Rep
Hrask RLT 5% 8]

D)
= %
> RS0
D) r3s 8 Rsa Ef,
>
— °“'EQ“3E|E] B""
:): RaI RZ$ D $5|
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A5 thru A8 ASSEMBLY AS thru AS
COMPONENT LOCATIONS (hp Part No. 05212-6016)
cJcr]Q R R B
1| F5) F5 | Fa| F2] 34| B4 A
2{G5| G5 | G4 -- | 35| J4
3|1 G3| us | us5]| -- ] 36| g4
41 G3| J5 {34 --]37]33 —
5 G4| J5 [ J4 | -- | 38| J5
6| H3| L5 | L4a] E2] 39| K5 6
7 H5| L5 | L4| E4] 40| K5
8{d5| M5| Ma] E3{ 41| L5
9| Ja| Fa E4| 42| K4 —
10 | k5| o4 F5 | 43| ks [ ] 11 1 . O
11 | K5| F3 F5 | 44| K4 c
12 { L4 G3 G5 ] 45| Ka
13 | m5| H3 G5 ] 46 | x4
14 | M5] H4 4] 47| xa —
15 | L3 J4 G| 48| L4
16 K3 Fa{ 49| L4 0
17 K3 Fe | 50| J3 ) (
18 L3 ra| 51| Ls
19 G4l 52| L5 —
20 F3| 53| m5
21 F3 ] 54| N5
22 F3 | 55 ) M4 E
23 c3] 561 m4
24 G311 571 L4 — {R6 F { Ra F
25 G5 ] 581 M4 {Rz20F
z o | o | e ¢ ot
. CRz2)
i A A EIE \ Lo
V. 30 Ha | 63| L3 3D
31 Ha | 64| M3 CED
32 Ha | 65| H3 6 {crzF
33 H4 {823 F
L {R2a F
H {Re5 F
B )
J Q
— {R37TF
T D (R}
: D)
! K )} {CRTF
D)
— >
S
L ::3 B
D (Rea )
— —
" 150
N
' | 2 | 3 | 4 | s |

34404-B-30085
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A9 ASSEMBLY
COMPONENT LOCATIONS

CICRIQ|R|L|TP
1;C6 | F3]C3|A3)G6 ]| H2
2| C51G3 | B6| B3
3| A6 E3 | -- | B3
4] -- F3 | E6 { --
5{--|--|G7 ] --
61 G2|D3|Js B5
71G4 D3} J3 | D6
8| D4 E3]J3 B5
9| -- D3 --
10 { -- -- B7
11| -- | B6 D6
12] -- | F5 Cc7
13 | H6 | -- C5
141 J7 | -- -
15 { H6 | F6 G5
16 | H5 G5
171 -- -
18 § -- C4
19 | E7 C4
20 | H5 E4
21 | H3 -
22 | J2 .-
23 | FS -
24 F5
25 ES5
26 _-
27 --
28 J6
29 G6
30 F1
31 F7
32 -
33 J5
34 J5
35 H4
36 J4
37 -
38 J4
39 J3
40 H3
41 H4
42 J2

A9

(hp Part No. 03440-66501)
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c2 [of}
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D y —
D /40 =35 = s
L_._-}‘=
S s
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| 2 ! 3 4 | 5 | 6 1 7
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AlO l DECIMAL BOARD ASSEMBLY (03440-66505)
i ]
LEFT R
DECIMAL ' 68K [
FROM J6(1) ——4-O-
os!
R2 TENS
™ DECtMAL
~180V —~—}-O-
] 1
CENTER [ R3 ]
DECIMAL 66K
FROM J6(2) —f-O
o0s2
R4 HUNDREDS
L} DECIMAL
D A 20 I
[} RS ]
68K
0s3
e THOUSANDS
DECIMAL
1 ]
ik v
SCHEMATIC
A1O

DECIMAL BOARD ASSEMBLY

PICTORIAL

¢ WHT-8RN — y
WHYT-BRN —

FROM
Jsi}

FROM
J6(2)

3440440 -0643

-isov vio—t@C— =

WHT-BLK-YEL~ | _oG—"C"1—5

WHT-BLX-RED —1

os2

AL

oSl

Vi

COPYRIGHT (963 BY HEWLET T~ PACKARD COMPANY

(SERIAL NO. 637-09525 AND S8ELOW)

All FUNCTION BOARD ASSEMBLY (03440-66506} —]
FuUNCTION } |
SIGNAL
FROM J6(3) ——10 ot
R4 0S4
R3 M (L]
MV_SIGNAL 68K
FROM  J6(26)—]
] /S }
' cai 68K '
»!
»
RE 0s8
it (VoLTS)
o
[} )
$ 1 % \V4 '
5 06
R?
1 68K N
overRranGE ! ' OVER-
FROM A4(2)—f-0——9 /8 RANGE
68K
0s7
L] ]
i
SCHEMATIC

All

FUNCTION BOARD ASSEMBLY

PICTORIAL

0s3 L~ .
R6

%a
|

0S4 /%E—@

T
E

os7

i

R8

FROM
[~ WHT-BLK-VIO J6(3)

FROM
[——WHT-BLK-GRN  J6(26}

@ T T—~wHT-eaN ¢

FROM
——WHT -VI0-GY A4(2)
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Model 3440A

SECTION VII

Section VII

Paragraphs 7-1 to 7-7

REPLACEABLE PARTS

7-1. INTRODUCTION.

7-2. This section contains information for ordering
replacement parts. Table 7-1 lists parts in alpha-
meric order of their reference designators and indi-
cates the description and -hp- part number of each
part, together with any applicable notes. Table 7-2
lists parts in alphameric order of their -hp- part
number and provides the following information on

each part:

a. Descriptionof the part. (Seelist of abbrevia-
tions below.)

b. Typical manufacturer of the part in a five-
digit code. (See Appendix A for list of manu-
facturers.)

¢. Manufacturer's part number.

d. Total quantity used in the instrument (TQ
column).

7-3. Miscellaneous parts are listed at the end of
Table 7-1.

7-4. ORDERING INFORMATION.

7-5. 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.

7-6. NON-LISTED PARTS.

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

a.

b.

[¢]

ABBREVIATIONS

Au oo gold Q.o
obd .
C o capacitor [0 kitohm(s) = 10*3 ohms oD.........
[ S ceramic kHz ............... kilohertz = 10+3 hertz
coef ... ....coefficient
COM Lttt common [ ... ..., inductor .
comp .... .. .composition linear taper e .
COMI ...ttt connection 108 o oeeeeeae e logarithmic taper pF ...
......................... deposited mA ........milliampere(s)=10-3 amperes PV ..
dggsﬁz"z:g:g:::‘lﬁgx - MHz. ... ... ... megahertz = 10%6 hertz plo.
P MO . megohm(s) = 10*6 ohms pos -
electrolyti metflm ......... ... ... . metal film poly
o e:c:sxfla}:els mft .. manufacturer pot .
""""""""" ms ....... millisecond PP
i ppm ..
R R PP PN farad(s) MEE e Tt mounting
. field effect transistor my o millivolt(s) = 10 -3 volts Pree oo
........................... fixed #F oo oo ... microfarad(s)
BS e microsecond(s)
Gals ..o gallium arsenide uvV o microvolt(s) = 10 -6 volts
GHz ............... gigahertz = 10%9 hertz MY oo Mylar
gd o guard(ed)
Ge ............ . . germanium nA ...l pere(s) = 10~ amp
gd e ground(ed)
Se .....
Hooo henry(ies) sect
Hz ... mercury NPO................ negative positive zero Si.......
Hz ............. hertz (cycle(s) per second) (zero temperature coefficient) sl
DECIMAL MULTIPLIERS
Prefix Symbols Multiplier Prefix
tera T 1012 centi
giga G 109 milli
mega M or Meg 106 micro
kilo Kork 103 nano
hecto h 102 pico
deka da 10 femto
deci d 10-1 atto
DESIGNATORS
A assembly FL .o filter Q..........
B o .. .motor HR..............oo ... heater QCR
BT .o - . battery IC . integrated circuit
C...... R capacitor . ¥ ...l jack
CR.. diode K. relay
...................... delay line L inductor
........................ famy meter
PN misc electronic part . mechanical part
............................... fuse B 1113

01765-2

....... precision (temperature

................. transistor

Instrument model number.
Instrument serial number.

Description of the part.

Function and location of the part.

nanosecond(s) = 10 -9 seconds SPDT ......

- ... not separately replaceable SPST ... ...
................... ohm(s) Ta ........
order by description TC ........
............ outside diameter TiOy ......
tOg .. ......
-------------------- peak tol ........
picoampere(s) trim ... ...
priated circuit TSTR .. ....
........ picofarad(s) 10 ~12
farads Voo
........ peak inverse voltage vacw ......
............ part of
......... position(s)
........ polystyrene
......... potiometer
. .. .peak-to-peak
..... parts per million

coefficient, long term sta- wfo .......
bility, and/or tolerance) WW.o ...
*
*%

selenium
. .. .section(s)
...... silicon

Symbols Multiplier
1072

B oo 3R B 0
=
)
)

10-18

transistor-diode

...... single-pole double-throw
....... single-pole single-throw

.................. tantalum
. temperature coefficient
......... titanium dioxide

.. toggle

R .... tolerance

..................... volt(s)
........... alternating current

.................. without

..... optimum value selected at

factory, average value
shown (part may be omitted)

...... no standard type number

assigned (selected or
special type

® Dupont de Nemours

.............. terminal strip

vacuum tube, neon bulb,
photocell, etc.

.................... «cable

lampholder
fuseholder
................ crystal

................... network

7-1
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Section VII

Figure 7-1
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Model 3440A

Section VII
Figure 7-2

344048-RO

DESIGNATOR

DESCRIPTION

-hp- PART NUMBER

GICICICICICICICIOICIOIONS.

Side Frame Assembly

Panel: Front

Panel: Rear

Rear Side Cover: 5x 11 FM
Frort Side Cover: 5 x 11 FM
Cover Assembly: Top, 11 LM
Cover Assembly: bottom, 11 LM
Handle Assembly: Side
Retainer: Handle Assembly
Foot Assembly: Full Module
Stand: Tilt

Trim: Fluted Aluminum

Kit: Accessory

5060-0731 -
03440-00201
03440-00202

5000-0732

5000-0733

5060-0739

5060-0751

5060-0763

5060-0766

5060-0767

1490-0030

5000-0051

03440-84401

01765-2

Figure 7-2. Chassis Part Location
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Section VII Model 3440A
Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
C1l 0170-0022 1 | C: fxd my 0.1 pf 20% 600 vdcw 56289 | 148P175A
Cc2 0180-0047 1 | C: fxd elect 500 pf 75 vdcw 56289 | D32443
C3, c4 0180-0107 2 | ¢: txd elect 20 uf -10% +100% 200 vdew 56289 | 90803
C5 Not assigned
(o]} 0160-0221 1 | c: fxd poly 2 uf 5% 50 vdew 56289 obd
c 0160-0161 5 | C: fxd my 0.01 uf 10% 200 vdew 56289 | 192P10392
C8 0160-3333 1 | C: fxd dual 0.005uF 20% 1400V 08988 | THD-8-502M-1. 4KV
Cc9 0140-0147 1 | ¢: fxd mica 180 pF +5% 72136 obd
DS1 thru 2140-0028 3 | Lamp: Glow, neon frosted NE2E 24455 | NE-2E
DS3
DS4, DS5 2140-0015 2 | Lamp: Glow, neon NE-2H 24455 | NE-2H
DS6, DS7 2140-0234 2 | Lamp: Glow, neon 74276 | A219
DS8 1450-0049 1 | Indicator: Lamp, glow neon 08717 | 858-c/NE2E
Fl 2110-0016 1 | Fuse: cartridge 0.6 amp slo-blo 75915 | 313.600
F2 2110-0033 1 | Fuse: 0.75amp 250 V 75915 | FO2GH750A
J1 Includes:
0340-0087 2 | Insulator: binding post, 3 hole in-line -hp-
0340-0091 2 | Insulator: binding post, 3 hole with pin -hp-
5060-0625 1 { Binding Post Assy: left hand link -hp-
5060-0634 2 | Binding Post Assy: red 3/4" stud -hp-
5060-0635 3 | Binding Post Assy: blk 3/4" stud -hp-
J2 1251-0087 1 | Connector: female 50 pin miniature 02660 | 57-4057-40500 (375)
J3 1251-2357 1 | Connector: power 82389 | EAC-301
J4 1251-0085 1 | Connector: female 36 pin miniature 02660 | 57-40360 (375)
J5 Includes:
0340-0087 Insulator: binding post, 3 hole in-line -hp-
0340-0091 Insulator: binding post, 3 hole with pin -hp-
5060-0634 Binding Post Assy: red 3/4" stud -hp-
5060-0635 Binding Post Assy: blk 3/4" stud -hp-
J6 1251-1026 1 | Connector: socket female 50 pin 75173 57-20500-25
P17 1251-0324 1 } Connector: test jack male red 00373 | 69026-1064
Q1 1850-0098 1 | TSTR: Ge PNP selected 04713 | SP-776
R1 Not assigned " _
R2 2100-1439 1 | R: var comp 1k 20%lin 0.3 W 71450 | series 70
R3 2100-0436 1 | R: var comp 200 @ 20% lin 1/2 W 71450 | VA-45
R4* See Paragraph 5-61
R5 0683-2015 3 | R: fxd comp 200 @ 5% 1/4 W 01121 | CB2015
R6 2100-2993 1 | R: var 250 kQ £20% 1/4W 71450 | series 45
R7, R8 0684-1001 2 | R: fxd comp 10 © £10% 1/4 W 01121 | CB1001
R9 0683-1035 19 | R: fxd comp 10k +5%1/4 W 01121 | CB1035
R10 0683-3335 R: fxd comp 33 kQ + 5% 1/4W 01121 | CB3335
S1 3101-1244 Switch: pushbutton 87034 53-55480-120/A1H
S2 N.S.R. Part of R6
S3 3101-0053 1 | Switch: push-button SPDT 82389 | NF4003
S4, S5 Not assigned
S6 3101-1234 1 | Switch: slide 115/230 V 82389 11A-1242
T1 9100-0182 1 | Transformer: power -hp-
w1 8120- 1348 1 | Cable: power, SVT-18-3 7.5 ft 70903 | KH7041
XA2 1251-0135 8 | Connector: 15 pin 02660 | 143-015-08 (109)
XA3 1251-0208 1 | Connector: 22 pin 95354 | 91-6922-1500-00
XA4 thru 1251-0135 Comnector: 15 pin 02660 | 143-015-08 (109)
XA9
XF1, XF2 1400-0084 2 Fuseholder: extractor post type 75915 342014
XQ1 1200-0044 1 | Socket: transistor 97464 | M7 (PB)




@
NS

Model 3440A

Table 7-1. Replaceable Parts (Cont'd)

Section VII

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
Al 03439-66501 1 | Attenuator Board Assembly -hp-
C1 0160-0222 1} C: fxd poly 0.1 uf 20% 1000 vdcw 56289 obd
MP1 thru 0340-0060 14 | Insulator: feed-thru 98291 | FT-E-15
MP12
R1 0811-0142 1| R: fxdww 200k 0.2% 1/4 W 05347 | 510A obd
R2, R3 0811-0139 2 | R: fxdww 4.5MQ0.2%1/2 W 05347 | 510A obd
R4 0811-0140 1 | R: fxdww 895kQ0.01% 1/4 W 05347 | 510A obd
R5 0811-0141 1 | R: £xd 99.55kQ0.01%1/4 W 05347 | 510A obd
R6 0727-0255 1 | R: fxd depc 800k 1% 1/2 W 19701 | DC1/2AR5
R7 2100-0451 1 | R: var ww 10kQ 10% lin 2 W 09145 | 114/06
RS 2100-0941 1 | R: var ww 1000 £ 10% lin 2 W 75042 | CT106-2
A2 03440-66503 1 | Comparator Board Assembly -hp-
C1, C2 0160-0161 C: fxd 0.01 uf 10% 200 vdcw 56289 | 192P10392
C3 0180-0039 1 § C: fxd elect 100 pf 12 vdew 56289 | D32697
C4 0160-0162 1 | c: fxd 0.022 uf 10% 56289 | 192P22392
C5 thru CT7 Not assigned
Cc8 0160-0161 C: fxd 0.01 pf 10% 200 vdew 56289 | 192P10392
c9 0150-0121 4 | C: fxd cer 0.1 uf 50 vdew 56289 obd
C10 0160-0178 2 | ¢: fxd mica 27 pf 5% 300 vdew 14655 | CD15E270J
Cl1, C12 Not assigned
C13 0170-0070 2 | C: fxd my 0.22 uf 20% 50 vdew 84411 obd
Cl4 0180-0106 1 | C: fxd Ta 60 uf 20% 6 vdew 56289 | 150D606X0006B2
C15 0140-0200 1 | C: fxd mica 390 pf 5% 300 vdew 14655 | RDM15F391J3C
C16 Not assigned
C17* See Paragraph 5-57
C1i8 0150-0121 C: fxd cer 0.1 uf 50 vdew 56289 obd
C19 0150-0098 1 | C: fxd cer 0.01 uf 1000 vdew 91418 obd
C20, C21 Not assigned
Cc22 0140-0194 4 | c: fxd mica 110 pf 5% 300 vdew 14655 § CD15F111J
Cc23 0140-0196 2 | C: fxd mica 150 pf 5% 300 vdcw 14655 { CD15F151J
C24, C25 Not assigned R
C26 0170-0019 2 | ¢: txd my 0.1 uf 5% 200 vdew 56289 | 192P10452
c217 0160-0161 C: fxd 0.01 pf 10% 200 vdew 56289 | 192P10392
Cc28 0150-0121 C: fxd cer 0.1 pf 50 vdcw 56289 obd
C29, C30 Not assigned
Cc31 0170-0070 C: fxd my 0.22 uf 20% 50 vdew 84411 obd
C32 0160-0178 C: fxd mica 27 pf 5% 300 vdew 14655 | CD15E270J
C33 0180-0161 1 | C: fxd Ta 3.3 uf 20% 35 vdew 56289 | 150D335X0035B2
C34 0140-0200 C: fxd mica 390 pf 5% 300 vdew
C35 Not assigned
C36 0140-0194 C: fxd mica 110 pf 5% 300 vdew 14655 | CD15F111J
C37 0140-0196 C: fxd mica 150 pf 5% 300 vdcw 14655 | CD15F151J
CR1, CR2 1901-0025 55 | Semicon Device: diode, junction 93332 | D3072
CR3, CR4 Not assigned
CR5A,B 1901-0509 1 | Semicon Device: diode pair selected 17856 | FDI101
CR6, CR7 1901-0053 2 | Semicon Device: diode junction 07263 | FD3444
CR8, CR9 Not assigned
CR10 1901-0054 1 | Semicon Device: diode silicon 17856 | FD102
CR11 1901-0033 9 | Semicon Device: diode 1N485B 07910 | 1N485B
CR12 1901-0025 Semicon Device: diode junction 93332 | D3072
CR13, CR14 Not assigned
CR15, CR16 1901-0033 Semicon Device: diode 1N485B 07910 | 1N485B

7-5



Section VII

Model 3440A

Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2 (Cont'd)
CR17 1901-0025 Semicon Device: diode, junction 93332 | D3072
CR18 Not assigned
CR19 1901-0033 Semicon Device: .diode, 1N485B 07910 1N485B
CR20 1901-0040 1 | Semicon Device: diode, junction 07263 | FDG1088
CR21 Not assigned
CR22, CR23 1901-0025 Semicon Device: diode, junction 93332 | D3072
CR24 1901-0033 Semicon Device: diode, 1N485B 07910 | IN485B
CR25, CR26 Not assigned
CR27A, B 1901 -0576 1 | Semicon Device: diode, pair, selected 17856 | FD100
CR28 1901-0033 Semicon Device: diode 1N485B 07910 | 1N485B
CR29 1901-0025 Semicon Device: diode junction 93332 | D3072
CR30, CR31 Not assigned
CR32 1901-0033 Semicon Device: diode 1N485B 07910 | 1N485B
CR33 thru Not assigned
CR35
CR36 13501-0033 Semicon Device: diode 1N485B 07910 | 1N485B
J7 1251-0131 1 | Connector: socket fémale 1 pin 00373 | 69026-1164 (red)
MP1 and 0340-0060 Insulator: feed-thru 98291 { FT-E-15
MP2
Q1, Q2 1850-0062 50 | TSTR: GE PNP selected ~hp-
Q3 1850-0074 1 { TSTR: GE 2N1396 PNP 02735 | 2N1396
Q4, Q5 1850 -0062 TSTR: GE PNP selected -hp-
Q6 Not assigned
Q7, Q8 1850-0062 TSTR: GE PNP selected -hp-
Q9 1850-0040 2 | TSTR: GE 2N383 PNP 94154 | 2N383
Q10 Not assigned
Q11 thru 1850-0062 TSTR: GE PNP selected -hp-
Q13
Q14 Not assigned
Q15, Q16 1850-0062 TSTR: GE PNP selected -hp-
R1 0683-1045 24 | R: fxd comp 100 k2 5% 1/4 W 01121 | CB1045
R2* See Paragraph 5-53 -
R3, R4 : Not assigned
R5 0683-2035 2 | R: fxd comp 20k 5% 1/4 W 01121 | CB2035
R6 0683-5125 1 | R: fxd comp 5100 £ 5% 1/4 W 01121 | cB5125
R7 0727-0168 2 | R: fxd depc 15k 1% 1/2 W 19701 } DC1/2CR5 obd
R8 0727-0222 1 | R: fxddepec 214k 1%1/2 W 19701 | DC1/2CR5
R9 0683-1545 2 | R: fxd comp 150 k 5% 1/4 W 01121 | CB1545
R10 0683-2035 R: fxd comp 20k 5% 1/4 W 01121 | CB2035
R11 0683-7525 6 | R: fxd comp 7500 © 5% 1/4 W 01121 | CB7525
R12 0727-0206 1 R: fxddepc 98kQ 1% 1/2 W 19701 | DC1/2CR5 obd
R13 Not assigned
R14 0683-2725 2 | R: fxd comp 2700 Q 5% 1/4 W 01121 | cB2725
R15 Not assigned
R16 0757-0196 1] R: fxd met flm 6,19k 1% 1/2 W 75042 | CEC
R17 0683-1035 R: fxd comp 10 kQ 5% 1/4 W 01121 | CB1035
R18 0683-7525 R: fxd comp 7500 © 5% 1/4 W 01121 | cB7525
R19 0683-4745 2 R: fxd comp 470k 1/4 W 01121 | CB4745
R20, R21 Not assigned
R22 0683-8235 2 | R: fxd comp 82k 5% 1/4 W 01121 | CB8235
R23 0683-3335 5 | R: fxd comp 33 kQ 5% 1/4 W 01121 }| CB3335
R24 0683-2015 R: fxd comp 200 5% 1/4 W 01121 | CB2015 °
R25 0683-2215 3 | R: fxd comp 220 © 5% 1/4 W 01121 | CB2215
R26 0683-6825 7 | R: fxd comp 6800 © 5% 1/4 W 01121 | CB6825
R27 Not assigned
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Model 3440A

Section VII

Table 7-1. Replaceable Parts (Cont'd)

gg;%%iﬁ%% P ARhTE’ NO. TQ DESCRIPTION MFR. | MFR. PART NO.

A2 (Cont'd)
R28 0687-5661 1 | R: fxd comp 56 M 10% 1/2 W 01121 | EB5661
R29% See Paragraph 5-55
R30 0683 -2445 1 | R: fxd comp 240 kQ 5% 1/4 W 01121 | CB2445
R31 0683-1025 4 | R: fxd comp 1000 Q 5% 1/4 W 01121 | CB1025
R32 0683-3335 R: fxd comp 33 kQ 5% 1/4 W 01121 | CB3335
R33 Not assigned
R34 0757-0192 2 | R: fxd met fim 60.4kQ 1% 1/2 W 75042 | CEC
R35 0683-3935 4 | R: fxd comp 39 kQ 5% 1/4 W 01121 | CB3935
R36 0757-0198 1 | R: fxd met flm 100 @ 1% 1/2 W 75042 | CEC
R37 Not assigned
R38 0727-0122 1 | R: fxd depc 2.51k2 1% 1/2 W 19701 | DC1/2CR5
R39 0683-4715 2 | R: fxd 470 Q5% 1/4W 01121 | CBA4715
R40 2100-0439 1 | R; var ww 250 © lin 20% 1/4 W 71450 | 110
R41 0698-3123 1 | R: fxd depc 3830 © 1%1/2 W 01121 | EB3121
R42 Not assigned
R43 0757-0191 2 | R: fxd metflm 80.6kQ 1% 1/2 W 75042 | CEC
R44 0757-0190 3 | R: fxd met flm 20k 1% 1/2 W 75042 | CEC
R45 0683-4735 66 | R: fxd comp 47kQ 5% 1/4 W 01121 | CB4735
R46 0683-4335 6 | R: fxd comp 43 k0 5% 1/4 W 01121 | CB4335
R4T 0683-5635 17 | R; fxd comp 56 k@ 5% 1/4 W 01121 | CB5635
R48 0683-6825 R: fxd comp 6800 2 5% 1/4 W 01121 | CB6825
R49, R50 Not assigned
R51 0683-4735 R: fxd comp 47k 5% 1/4 W 01121 | CB4735
R52 0683-3345 1 | R: fxd comp 330 k2 5% 1/4 W 01121 | CB3345
R53 0683-1045 R: fxd comp 100 kQ 5% 1/4 W 01121 | CB1045
R54 0683-5645 1 | R: fxd comp 560 k2 5% 1/4 W 01121 | CB5645
R55 0683-1045 R: fxd comp 100 k2 5% 1/4 W 01121 | CB1045
R56, R57 Not assigned
R58 0683-6825 R: fxd comp 6800 @ 5% 1/4 W 01121 | CB6825
R59 0683-2235 5 | R: fxd comp 22kQ 5% 1/4 W 01121 | CB2235
R60 0683-5635 R: fxd comp 56 k2 5% 1/4 W 01121 | CB5635
R61 0683-1045 R: fxd comp 100 kQ 5% 1/4 W 01121 | CB1045
R62 0683-2745 6 | R: fxd comp 270 k@ 5% 1/4 W 01121 | CB2745
R63 0683-2235 R: fxd comp 22k 5% 1/4 W 011217 CB2235
R64 0683-1225 2 | R: fxd comp 1200 £ 5% 1/4 W 01121 | CB1225
R65 0683-3625 1 | R: fxd comp 3600 @ 5% 1/4 W 01121 | CB3625
R66 0683-3615 1 | R: fxd comp 360 @ 5% 1/4 W 01121 | CB3615
R67 Not assigned
R68 0727-0168 R: fxd carbonflm 16kQ 1% 1/2 W 19701 | DC1/2CR5
R69 0727-0124 1 | R: fxd carbon flm 3000 1% 1/2 W 19701 | DC1/2CR5
R70 2100-0239 1 | R: var ww 2000 Q 20% lin 1-1/4 W 71450 | 110
R71 0757-0195 1| R: fxd met fim 348k 1% 1/2 W 75042 | CEC
R72 0683-3935 R: fxd comp 39k 1/4 W 01121 | CB3935
R173 Not assigned
R74 0757-0190 R: fxd met fim 20kQ 1%1/2 W 75042 | CEC
R75 0683-8235 R: fxd comp 82kQ 5% 1/4 W 01121 ] CB8235
R76 0683-3335 R: fxd comp 33kQ 5% 1/4 W 01121 | CB3335
R77 0683-2015 R: fxd comp 200 Q 5% 1/4 W 01121 | CB2015
R78 0683-2215 R: fxd comp 220.2 5% 1/4 W 01121 | cB2215
R79 0683-6825 R: fxd comp 6800 5% 1/4 W 01121 | CB6825
R80 Not assigned
R81 0757-0192 R: fxd met flm 60.4kQ 1% 1/2 W 75042 { CEC
R82 0683-3935 R: fxd comp 39 kQ 1/4 W 01121 | CB3935
R83 0757-0197 1] R: fxd met flm 1500 @ 1% 1/2 W 75042 | CEC
R84 0757-0191 R: fxd met flm 80.6 kQ 1% 1/2 W 75042 | CEC
R85 0757-0190 R: fxd met flm 20k 1% 1/2 W 75042 | CEC
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Section VII

Table 7-1. Replaceable Parts (Cont'd)

Model 3440A

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2 (Cont'd)
R86 Not assigned
R87 0683-4335 R: fxd comp 43k 5% 1/4 W 01121 | CB4335
R88 0683-6825 R: fxd comp 6800 5% 1/4 W 01121 | CB6825
R89 0683-4735 R: fxd comp 47TkQ 5% 1/4 W 01121 { CB4735
R90 0683-5635 R: fxd comp 56 k2 5% 1/4 W 01121 | CB5635
R91 Not assigned
R92, R93 0683-2245 3 | R: fxd comp 220 k2 5% 1/4 W 01121 | CB2245
R94 0683-6825 R: fxd comp 6800 @ 5% 1/4 W 01121 | CB6825
R95 0683-2235 R: fxd comp 22k 5% 1/4 W 01121 | CB2235
R96 0683-5635 R: fxd comp 56 kQ 5% 1/4 W 01121 { CB5635
R97 0683-1045 R: fxd comp 100 kQ 5% 1/4 W 01121 | CB1045
R98 0683-2745 R: fxd comp 270k 5% 1/4 W 01121 | CB2745
A3 03440-66507 1 | Assembly: Display and Ramp Board -hp-
Used in instruments Serial No. 421-00926
and up. Previous instruments used Part
No. 03440-66502 (See Appendix C). If
necessary to replace entire circuit board
assembly, use Part No. 03440-66507.
C1 0150-0012 1 | C: fxd cer 0.01 pF 20% 1000 vdew 71590 obd
Cc2 0180-0049 1 | C: fxd elect 20 uF 50 vdew 56289 | 30D198A1
C3 0150-0050 1 | C: fxd cer 1000 pF 600 vdew 77630 obd
C4 Not assigned
C5 0180-0105 1 | C: fxd elect 50 uF 25 vdew 56289 | S97441
C6 thru C9 Not assigned
C10 0170-0019 C: fxd my 0.1 pF 5% 200 vdew 56289 | 192P10452
C11 0160-0153 1] C: fxd 0.001 uF 10% 56289 | 192P10292
C12 0140-0208 2 | C: fxd 680 pF 5% 500 vdcw 14655 | RDM15F681J3C
CRI1 1901-0025 Semicon Device: diode junction 93332 | D3072
CR2 thru Not assigned
CR4
CR5 thru 1901-0025 Semicon Device: diode junction 93332 | D3072
CR9
CR10 Not assigned
CR11 1901-0033 Semicon Device: diode 1N485B 07910 | 1N485B
CR12, CR13 Not assigned
CR14 1902-0071 1 | Semicon Device: diode silicon breakdown 04713 | DT30306B
CR15, CRI16 1901-0025 Semicon Device: diode junction 93332 | D3072
Q1 1854-0022 2 } TSTR: NPN silicon selected -hp-
Q2 1850-0040 TSTR: GE 2N383 PNP 94154 2N383
Q3 1851-0024 1 } TSTR: GE 2N388A NPN 01295 | 2N388A
Q4 Not assigned
Q5 thru Q7 1850-0062 TSTR: GE selected PNP -hp-
Q8 1851-0017 5 | TSTR: 2N1304 01295 | 2N1304
Q9 Not assigned
Q10 1851-0017 TSTR: 2N1304 01295 | 2N1304
Qi1 1850-0111 3 | TSTR: GE PNP selected 01295 | 2N404A
Q12 1850-0128 1 | TSTR: GE 2N383 PNP 02735 | 34600
Q13, Q14 Not assigned
Q15 1853-0001 1 | TSTR: PNP silicon selected 01295 | SM1016B
Q16 1854-0003 1 | TSTR: NPN silicon selected 01295 | SMO0843
Q17 1854-0022 TSTR: NPN silicon selected -hp-
Q18 1851-0017 TSTR: 2N1304 GE 01295 ] 2N1304
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Model 3440A

Section VII

Table 7-1. Replaceable Parts {Cont'd)
REFERENCE -hp- .
DESIGNATOR PART NO. TQ DESCRIPTION MFR MFR. PART NO.
A3 (Cont'd)
QCR1 1820-0001 1 | Semicon Device: Transistor--diode, silicon | 03508 | 4JX19A519
R1 0683-2245 R: fxd comp 220 kQ 57 1 4 W 01121 | CB2245
R2 0683-4735 R: fxd comp 47 kQ 53 1°4W 01121 | CB4735
R3 0683-6235 1 | R: fxd comp 62kQ 5-14W 01121 | CB6235
R4, RS Not assigned B
R6 0683-5615 R: fxd comp 560 2 5-1 4 W 01121 | CB5615
R7, R8 0683-2225 4 R: fxd2.2kQ 571 4W 01121 CB2225
R9 0683-6825 R: fxd comp 6800 © 571 4 W 01121 | CB6825
R10 Not assigned
R11 0683-1225 R: fxd comp 1200 © 5} 14w 01121 | CB1225
R12 0683-1025 R: fxd comp 1000 Q51 4 W 01121 | CB1025
R13 0683-6835 12 | R: fxd comp 68 k2 5~ 14 W 01121 | CB6835
R14 0683-4725 R: fxd comp 4700 Q 57 01121 | CB4735
R15 thru R17 Not assigned
R18* See Paragraph 5-39
R19~ See Paragraph 5-59
R20 0683-2735 1 | R: fxd comp27kQ5-14W 01121 | CB2735
R21 0683-2725 R: fxd comp 2700 Q 571 4 W 01121 CB2725
R22, R23 Not assigned
R24 0683-1025 R: fxd comp 1000 @ 5 -1 4W 01121 | CB1025
R25, R26 0683-1835 6 | R: fxdcomp18kQ5-14W 01121 | CB1835
R27 0683-1535 5| R: fxdcomp153kQ25-1 4W 01121 | CB1535
R28 0683-5135 2 | R fxdcomp51kQ5-14W 01121 | CB5135
R29 0683-1045 R: fxd comp 100 kQ 5 1 4w 01121 | CB1045
R30 0757-0451 1 | R: fxd met flm 24.3kQ21-18W 75042 | CEA
R31 0757-0444 1| R: fxd metflm 12,1kQ1-1 8 W 75042 | CEA
R32 0683-4745 1| R: fxd comp470kN 571 4 W 01121 | CB4745
R33 Not assigned
R34 0683-1335 R: fxd comp 15kQ5°1 4 W 01121 | CB1535
R35 0683-3935 R: fxd comp 39 kQ1 4 W 01121 | CB3935
R36, R37 0689-1835 R: fxd comp 18 kQ 5~ 1 W 01121 | CB1835
R38, R39 Not assigned
R40, R41 0683-3335 R: fxd comp 33 k2514 W 01121 | CB3335
R42 0683-1835 R: fxd comp 18 kQ 5~ 1 4W 01121 | CB1835
R43, R44 Not assigned
R45, R46 0683-1045 R: fxd comp 100k 571 4 W 01121 | CB1045
R47 0683-13535 R: fxd comp 15 kQ 5™~ 1 4w 01121 CB1535
R48 0683-2225 R: fxd comp 2.2 k0 5-1 4 W 01121 | CB2225
R49, R50 Not assigned
R51 2100-0392 1 R: var 2kQ lin 1071 4 w 09145 114 06
R52 0683-5625 5| R: fxd comp 5600 51 4 W 01121 | CB5625
R53 0683-1035 R: fxd comp 10k 51 4 W 01121 CB1035
R34 0683-3025 9 | R: fxd comp 3000 © 5~ 1 4 W 01121 | CB3025
R55, R56 Not assigned
R57 0757-0193 1 | R: fxd met flm 3.32 k? 112w 75042 | CEC
R58 0811-0145 1| R: fxdww 2130 ©0.27-1 4W 07088 | EP-21
R59 03440-82601 1 { R: fxd ww 370 740 and 1480 Q -hp-
R60 2100-0324 1| R: var ww 500 @ lin 1071 4w 09145 | 114 06
R61 0811-0144 1| R: fxd25k0 0.2 14W 05347 | 510A
R62 0683-1035 R: fxd comp 10 kQ =571 4 W 011211 CB1035
R63 0683-1545 R: fxd comp 150 kD =571 4 W 01121 | CB1545
R64 0683-2235 R: fxd comp 22 k0 =571 4 W 01121 ] CB2235
R65 0683-1235 4 R: fxd comp 12 k? =571 4 W 01121 CB1235
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Section VII

Table 7-1. Replaceable Parts (Cont'd)

Model 3440A

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A4 03440-60401 1 | Assembly: Polarity Board -hp-
C1 0140-0194 C: fxd mica 110 pf 5% 300 vdcw 14655 | CD15F111J
c2 0140-0198 1 | C: fxd mica 200 pf 5% 300 vdcw 14655 | RDM15F201J3C
C3 0150-0096 1 | C: fxd cer 0.05 pF 100 vdcw 91418 | TA
C4, C5 Not assigned
Cc6, C7 0140-0175 2 | C: fxd mica 39 pf 2% 300 vdcw 14655 | CD15E390G
C8, C9 Not assigned
C10 0140-0225 1 | C: fxd mica 300 pf 1% 300 vdew 14655 | RDM15F301F3C
Cl1 Not assigned
c12 0140-0194 C: fxd mica 110 pf 5% 300 vdew 14655 | CD15F111J
CR5, CR6 1901-0025 Semicon Device: diode junction 93332 | D3072
CRT7 Not assigned
CR8, CR9 1901-0025 Semicon Device: diode junction 93332 D3072
CR10 1910-0015 21 | Semicon Device: diode Ge 73293 | HD-1409
CR11 thru Not assigned
CR17
CR18 1901-0025 Semicon Device: diode junction 93332 | D3072
DS1 1970-0012 1 | Digit Display Tube: neon (<) -hp-
DS2 Assy 03440-69501 1 | Exciter: photoconductor polarity includes:
DS2, block, MP1 and MP2
MP1 0906-0043 1 | Gasket: photoconductor included in A4DS4 99538 obd
MP2 0905-0051 1 | Light Mask: felt included in A4DS4 78471 obd
MP3 5212A-83C 1 | Cover: photoconductor -hp-
Q1 1850-0062 TSTR: GE PNP selected -hp-
Q2, Q3 1853-0016 3 | TSTR: Si PNP 07263 | 2N3638
4 1851-0017 TSTR: 2N1304 01295 | 2N1304
Q5 Not assigned
Q6, Q7 1850-0062 TSTR: GE PNP selected -hp-
Q8, Q9 1850-0111 TSTR: GE PNP 01295 { 2N404A
R1 0683-5635 R: fxd comp 56 kQ 5% 1/4W 01121 CB5635
R2 0683-4725 9 | R: fxd comp 4700 Q 5% 01121 | CB4725
R3 0683-1535 R: fxd comp 15k 5% 1/4 W 01121 | CB1535
R4, R5 0683-3925 42 | R: fxd comp 3900 2 5% 1/4 W 01121 | CB3925
R6 0683-4735 R: fxd comp 47kQ 5% 1/4 W 01121 | CB4735
R7 0683-3925 R: fxd comp 3900 Q@ 5% 1/4 W 01121 { CB3925
R8 Not assigned
R9 0683-1835 R: fxd comp 18 kQ 5% 1/4 W 01121 | CB1835
R10, R11 0683-4725 R: fxd comp 4700 @ 5% 1/4 W 01121 | CB4725
R12 Not assigned
R13 0686-2725 R: fxd comp 2700 ¢ 5% 1/2 W 01121 { CB2725
R14 0683-2705 1| R: fxd comp 27 Q@ 5% 1/4W 01121 | CB2705
R15 0683-1835 R: fxd comp 18 kQ 5% 1/4 W 01121 | CB1835
R16 0683-4725 R: fxd comp 4700 Q 5% 01121 | CB4725
R17, R18 Not assigned
R19 0687-6831 1| R: fxd 68kQ 10% 1/2 W 01121 | EB6831
R20, R21 0683-2745 R: fxd comp 270k 5% 1/4 W 01121 | CB2745
R22 Not assigned
R23 0683-3945 18 { R: fxd comp 390kQ 5% 1/4 W 01121} CB3945
R24, R25 0683-5635 R: fxd comp 56 kQ 5% 1/4 W 01121 | CB5635
R26, R27 Not assigned
R28 0683-4335 R: fxd comp 43 kQ 5% 1/4 W 01121 ] CB4335
R29 0683-3925 R: fxd comp 3900 @ 5% 1/4 W 01121 | CB3925
R30 Not assigned
R31 0683-4725 R: fxd comp 4700 5% 011211 CBA4725
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Model 3440A

Section VII

Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A4 (Cont'd)
R32, R33 Not assigned
R34, R35 0683-7525 R: fxd comp 7500 Q 5% 1/4 W 01121 | CB7525
R36 0683-1815 18 | R: fxd comp 180 © 5% 1/4 W 01121 | CB1815
R37, R38 : Not assigned
R39 0683-4725 R: fxd comp 4700 @ 5% 1/4 W 01121 | CB4725
R40 0683-4335 R: fxd comp 43 kQ 5% 1/4 W 01121 | CB4335
R41 0683-3925 R: fxd comp 3900 Q 5% 1/4 W 01121 | CB3925
R42, R43 Not assigned
R44 0683-5635 R: fxd comp 56 kQ 5% 1/4 W 01121 | CB5635
R45 0683-3945 R: fxd comp 390 kQ 5% 1/4 W 01121 | CB3945
R46 0683-5635 R: fxd comp 56 kQ 5% 1/4 W 01121 | CB5635
R47 0683-2745 R: fxd comp 270 kQ 5% 1/4 W 01121 | CB2745
R48 0683-4735 R: fxd comp 47kQ 5% 1/4 W 01121 { CB4735
R49 Not assigned
R50 0683-4735 R: fxd comp 47kQ 5% 1/4 W 01121 | CB4735
R51 0683-1535 R: fxd comp 15kQ 5% 1/4 W 01121 | CB1535
R52 0683-2235 R: fxd comp 22kQ 5% 1/4 W 01121 | CB2235
R53 0683-4335 R: fxd comp 43kQ 5% 1/4 W 01121 | CB4335
R54 0683-4725 R: fxd comp 4700 @ 5% 1/4 W 01121 | CB4725
R55, R56 Not assigned
R57, R58 0683-7525 R: fxd comp 7500 © 5% 1/4 W 01121 | CB7525
R59 0683-1815 R: fxd comp 180 © 5% 1/4 W 01121 | CB1815
R60 Not assigned
R61 0683-4335 R: fxd comp 43kQ 5% 1/4 W 01121 | CB4335
R62 0683-4725 R: fxd comp 4700 Q 5% 01121 | CB4725
Vi 1990-0010 1 Plate: Photoconductor Matrix -hp-
XDS1 52121.-83C 1 | Socket: Digit Display Tube -hp-
A4A1l 03440-69502 1 | Photoconductor Assembly: Polarity includes:] -hp-
DS2, V1, XDS1 and MP3
A5 05212-6016 4 | Assembly: Decimal -hp-
Used in instruments Serial No. 637-08626
and up, and is direct replacement for
05212L-4A. (See Appendix C)
C1 0140-0190 4 | C: fxd mica 39 pf +5% 04062 | RDM15E390J3C
c2 0140-0145 4 | C: fxd mica 22 pf +5% 04062 | RDM15C220J5C
C3, C4 0140-0193 12 | C: fxd mica 82 pf +5% 04062 | RDM15E820J3C
C5 0140-0204 4 | C: fxd mica 47 pf +5% 04062 | RDM15E470J5C
(o] 0140-0197 8 | C: fxd mica 180 pf £+5% 04062 | RDM15F181J3C
Cc1 0160-2203 8 | C: fxd 91 pf 04062 obd
Cs8 0140-0192 4 | C: fxd mica 68 pf +5% 04062 | RDM15E680J3C
C9 0140-0197 C: fxd mica 180 pf +5% 04062 | RDM15F181J3C
Cc10 0140-0217 4 | C: fxd mica 140 pf +2% 04062 | RDM15F141G3C
Cl11 0160-2203 C: fxd 91 pf 04062 obd
Cc12 0140-0193 C: fxd mica 82 pf +5% 04062 | RDM15E820J3C
C13 0160-2206 8 | C: fxd mica 160 pf +5% 04062 | RDM15F161J3C
C14 0140-0195 4 | C: fxd mica 130 pf +5% 04062 | RDM15F131J3C
C15 0160-2206 C: fxd mica 160 pf +5% 04062 | RDM15F161J3C
CR1 thru 1901-0025 32 | Diode: Si junction 100 mA 100 wiv 12 pf 93332 | D3072
CR8
CR9 thru 1910-0016 41 | Diode: Ge point contact 60 wiv 1 ms 03877 | S3185G
CR18
DS1 thru DS4 Not separately replaceable, p/o A5Al assy
DS5 1970-0009 1 | Tube: indicator digit 83594 | B5991
Q1 thru Q8 1850-0062 TSTR: Ge PNP 2N404 ~hp-




Section VI

Model 3440A

Table 7-1. Replaceable Parts (Cont'd)

REFERENCE -hp-

DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.

A5 (Cont'd)
R1 0686-4735 4 | R: fxd comp 47k +5% 1/2 W 01121 | EB41735
R2 0845-0001 4 | Network Resistor: set of 10 270 k +2% -hp-

1/4W
R3 thru R5 Not assigned
R6 thru R9 0683-3945 R: fxd comp 390kQ £5% 1/4 W 01121 | CB3945
R10 0686-7525 32 | R: fxd comp 7.5kQ +5% 1/2 W 01121 | EB7525
R11, R12 0683-5635 R: fxd comp 56 kQ +5% 1/4 W 01121 | CB5635
R13 0686-7525 R: fxd comp 7.5k +5% 1/2 W 01121 | EB7525
R14, R15 0683-4735 R: fxd comp 47kQ +5% 1/4 W 01121 | CB4735
R16 0683-3925 R: fxd comp 3.9k +5% 1/4 W 01121 | CB3925
R17 0683-1815 R: fxd comp 180 Q@ +5% 1/4 W 01121 | CB1815
R18 0683-4735 R: fxd comp 47 kQ +5% 1/4 W 01121 CB41735
R19 0683-3925 R: fxd comp 3.9k +5% 1/4 W 01121 | CB3925
R20 0683-1045 R: fxd comp 100k £5% 1/4 W 01121 | CB1045
R21 0683-3025 R: fxd comp 3k £5% 1/4 W 01121 | CB3025
R22, R23 0683-4735 R: fxd comp 47kQ +5% 1/4 W 01121 | CB4735
R24 0683-3025 R: fxd comp 3kQ +5% 1/4 W 01121 | CB3025
R25 0686-7525 R: fxd comp 7.5kQ +5%1/2 W 01121 | EBT7525
R26, R27 0683-5635 R: fxd comp 56 kQ +5% 1/4 W 01121 | CB5635
R28 0686-7525 R: fxd comp 7.5k +5%1/2 W 01121 | EBT7525
R29, R30 0683-4735 R: fxd comp 47k +5% 1/4 W 01121 | CB4735
R31, R32 0683-3925 R: fxd comp 3.9k +5%1/4 W 01121 | CB3925
R33 0683-1815 R: fxd comp 180 Q £5% 1/4 W 01121 | CB1815
R34 0683-4735 R: fxd comp 47TkQ +5% 1/4 W 01121 | CB4735
R35 0683-3925 R: fxd comp 3.9kQ +5%1/4 W 01121 | CB3925
R36 0683-8225 8 | R: fxd comp 8.2k +5%1/4W 01121 | CB8225
R37 0683-1045 R: fxd comp 100 k2 +5% 1/4 W 01121 | CB1045
R38 0686-7525 R: fxd comp 7.5k +5% 1/2 W 01121 | ‘EB7525
R39, R40 0683-5635 R: fxd comp 56 kQ +5% 1/4 W 01121 | CB5635
R41 0686-7525 R: fxd comp 7.5kQ +5%1/2 W 01121 | EB7525
R42, R43 0683-4735 R: fxd comp 47kQ +5% 1/4 W 01121 | CB4735
R44 0683-8225 R: fxd comp 8.2k +5% 1/4 W 01121 | CB8225
R45 0683-3925 R: fxd comp 3.9kQ +5%1/4 W 01121 | CB3925
R46 0683-1815 R: fxd comp 180 £ +5% 1/4 W 01121 | CB1815
R48 0683-3925 R: fxd comp 3.9kQ +5%1/4 W 01121 | CB3925
R49 0683-1035 R: fxd comp 10k +5% 1/4 W 01121 | CB1035
R50 0683-1045 R: fxd comp 100 k9 +5% 1/4 W 01121 | CB1045
R51 0686-7525 R: fxd comp 7.5kQ +5% 1/2 W 01121 | EB7525
R52, R53 0683-5635 R: fxd comp 56 kQ +5% 1/4 W 01121 | CB5635
R54 0686-7525 R: fxd comp 7.5kQ +5%1/2 W 01121 | EBT525
R55, R56 0683-4735 R: fxd comp 47kQ +5% 1/4 W 01121 CB41735
RS7 0683-1035 R: fxd comp 10kQ +5% 1/4 W 01121 | CB1035
R58 0683-3925 R: fxd comp 3.9k +5% 1/4 W 01121 | CB3925
R59 0683-1815 R: fxd comp 180 Q +5% 1/4 W 01121 | CB1815
R60 0683-4735 R: fxd comp 47kQ +5% 1/4 W 01121 | CB4735
R61 0683-3925 R: fxd comp 3.9 kQ +5%1/4 W 01121 | CB3925
R62 0683-1035 R: fxd comp 10k +5% 1/4 W 01121 | CB1035
R63 0683-6835 R: fxd comp 68kQ £+5% 1/4 W 01121 | CB6835
R64 0683-1045 R: fxd comp 100 k© +5%1/4 W 01121 | CB1045
R65 0683-2025 R: fxd comp 2kQ +5% 1/4 W 01121 | CB2025
AbBAl 05212-6011 Readout Block Assembly, includes V1A thru | -hp-
V1L, R2A thru R2K, and DS1 thru DS4

A6 Same as A5

AT Same as A

A8 Same as A5
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Model 3440A

Table 7-1. Replaceable Parts (Cont'd)

Section VII

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A9 03440-66501 1 | Board Assembly: Power Supply and -hp-
-Oscillator
C1 0170-0024 1 | ¢c: txd my 0.022 uf 20% 200 vdew 56289 | 192P22302A
Cc2, C3 0180-0050 2 | C: fxdelect 40 uf -15 % +100% 50 vdew 56289 | D32538
C4, CH Not assigned
Ccé6 0180-0091 1 | C: 'fxd elect 10 pf 1000 vdew 56289 | 30D106G100DD4
Cc1 0180-0050 C: fxd elect 40 pf -15% +100% 50 vdcw 56289 | D32538
c8 0180-0061 1 | ¢ fxd elect 100 pf +100% - 10% 15 vdew 56289 | 30D172A1
C9 thru C12 Not assigned
C13 0160-0223 1 | ¢: fxd mica 33 pf 5% 500 vdew 72982 | 315,000, R3A0330J
Cl4 0130-0001 1 | C: var 7-45 pf 500 vdew 72982 | 50300D2PO-33R
C15 0160-0191 1 | ¢: fxd mica 272.2 pt 1% 300 vdew 14655 | CD19E(272PF)F
C16 0140-0172 1 | ¢: fxd mica 0.003 uf 1% 100 vdew 72136 | DM19F302F
C17, C18 Not assigned
C19 0170-0055 1 | C: fxd my 0.1 puf 20% 200 vdew 56289 | 192P10402A
Cc20 0150-0050 C: fxd cer 1000 pf 600 vdcw
-C21 0140-0208 C: fxd mica 680 pf 5% 300 vdcw 14655 | RDM15F681J3C
c22 0150-0121 C: fxd cer 0.1 pf 50 vdew 56289 obd
C23 0150-0023 1 | C: fxd cer 0.002 uf 20% 1000 vdew 56289 { 19C203A
CR1 thru 1901-0158 4 | Semicon Device: diode Si 04713 | SR1358-3
CR4
CR5 Not assigned
CR6 thru 1901-0029 4 | Diode: Si piv 600 V 1 avg 0. 75A 1N3255 04713 | SR1358-10
CR9
CR10 Not assigned
CR11 1902-0048 1 | Semicon Device: diode breakdown 04713 | SZ10939-134
CR12 1902-0031 1 | Semicon Device: diode avalanche 04713 | SZ10939-212
CR13, CRI14 Not assigned
CR15 1910-0016 Semicon Device: diode GE 03877 | S3185G
L1 9140-0118 1 | coil: txd 500 ¢H 5% 99800 | 2500-14
Ql, Q2 1850-0062 TSTR: GE PNP selected -hp-
Q3 Not assigned
Q4 1850-0062 TSTR: GE PNP selected -hp- .
Q5 1851-0017 TSTR: 2N1304 01295 | 2N1304
Q6 1853-0016 TSTR: GE PNP selected 07263 | 2N3638
Q7, Q8 1853-0062 2 | TSTR: GE 07263 | 2N3645
R1 0761-0026 1 | R: fxd met ox flm 220 2 5% 1 W 07115 | C32
R2 0758-0024 1 | R: fxd met flm 100 @ 5% 1/2W 07115 | C20
R3 0687-5621 1 | R: fxd comp 5600 Q@ 10%1/2 W 01121 | EB5621
R4, R5 Not assigned
R6 0683-1235 R: fxd comp 12k 5% 1/4 W 01121 | CB1235
R7 0683-1025 R: fxd comp 1000 © 5% 1/4 W 01121 | CB1025
R8 0683-2745 R: fxd comp 270 k@ 5% 1/4 W 01121 | CB2745
R9 Not assigned
R10 0758-0004 1 | R: fxd met flm 2700 @ 5% 1/2 W 07115 | C20
R11 0758-0002 1 | R: fxd met fim 560 @ 5% 1/2 w 07115 | C20
R12 2100-0238 1 | R: var ww 250 © 20% lin 1-1/4 W 71450 | 110
R13 0813-0019 1| R: fxdww 0.47 92 10%1/2W 75042 | BNH
R14 Not assigned
R15, R16 0687-1221 1 | R: fxd comp 1200 @ 10% 1/2 W 01121 | EB1221
R17 Not assigned
R18 0683-1245 2 | R: fxd comp 120 k2 5% 1/4 W 01121 | CB1245
R19, R20 0683-1015 2 | R: fxd comp 100 Q@ 5% 1/4 W 01121 | CB1015
R21 thru R23 Not assigned
R24 0683-1035 R: fxd comp 10k 5% 1/4 W 01121 | CB1035
R25 0683-6835 R: fxd comp 68 k 5% 1/4 W 01121 | CB#6835
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Section VII

Table 7-1. Replaceable Parts (Cont'd)

Model 3440A

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A9 (Cont'd)
R26, R27 Not assigned
R28 0683-1245 2 | R: fxd comp 120 k9 5% 1/4 W 01121 | CB1245
R29 0683-2215 R: fxd comp 220 Q@ 5% 1/4 W 01121 | CB2215
R30 0683-1235 R: fxd comp 12 kQ 5% 1/4 W 01121 | CB1235
R31 0683-4725 R: fxd comp 4700 Q 5% 1/4 W 01121 | CB4725
R32 Not assigned
R33, R34 0683-1035 R: fxd comp 10kQ 5% 1/4 W 01121 | CB1035
R35 0683-1235 R: fxd comp 12kQ 5% 1/4 W 01121 | CB1235
R36 0683-5625 R: fxd comp 5600 @ 5% 1/4 W 01121 | CB5625
R37 Not assigned
R38, R39 0683-5625 R: fxd comp 5600 @ 5% 1/4 W 01121 | CB5625
R40 0683-2225 R: fxd 2.2k 5% 1/4W 01121 | CB2225
R41 0683-4705 1 | R: fxdcomp47Q5%1/4W 01121 | CB4705
R42 0683-3925 R: fxd comp 3900 © 5% 1/4 W 01121 | CB3925
TP1 0360-0124 Terminal
Al0 03440-66505 1 | Assembly: Decimal Board -hp-
CR1, CR2 1901-0025 Semicon Device: diode junction 93332 | D3092
R1 0683-6835 R: fxd comp 68 kQ 5% 1/4 W 01121 | CB6835
R2 0683-1055 6 | R: fxd comp1MQ 5%1/4W 01121 | CB1055
R3 0683-6835 R: fxd comp 68 kQ 5% 1/4 W 01121 | CB6835
R4 0683-1055 R: fxd comp 1 MQ 5% 1/4 W - 01121 | CB1055
R5 0683-6835 R: fxd comp 68 k2 5% 1/4 W 01121 | CB6835
R6 0683-1055 R: fxd comp 1 MQ 5% 1/4 W 01121 | CB1055
All 03440-66506 1 | Assembly: Function Board -hp-
CR1 1901-0025 Semicon Device: diode junction 93332 | D3092
R1, R2 Not assigned
R3 0683-6835 R: fxd comp 68 kQ 5% 1/4 W 01121 | CB6835
R4 0683-8255 1 | R: fxd comp 1MQ 5% 1/4 W 01121 | CB8255
R5 0683-6835 R: fxd comp 68 kQ 5% 1/4 W 01121 | CB6835
R6 0683-1055 R: fxd comp 1 MQ 5% 1/4 W 01121 | CB1055
R7, R8 0683 -6835 R: fxd comp 68 k2 5% 1/4 W 01121 | CB6835
R9, R10 0683-1055 R: fxd comp 1 MQ 5% 1/4 W 01121 | CB1055
MISCELLANEOQUS
0370-0133 1 | Knob: Round blk 5/8" w/arrow -hp-
0390-0006 1 | Spacer: Nylon 71002 } 6549B
1000-0017 1 | Window: Polaroid 47904 obd
1200-0081 1 | Insulator: Bushing 26365 | 974 Special
1200-0091 1 | Insulator: Transistor 800 V 91506 | 9023-1P1
1410-0094 1 | Bushing: Panel 98278 obd
1490-0030 1 | Stand: Tilt -hp-
5000-0051 1 | Trim: fluted aluminum -hp-
5000-0732 2 | Rear Side Cover: 5x 11 fm ~hp-
5000-0733 2 | Front Side Cover: 5x 11 fm -hp-
5060-0739 1 | Cover Assembly: Top 11L fm ~hp-
5060-0751 1 | Cover Assembly: Bottom 11L fm -hp-
5060-0222 2 | Handle Assembly: Side -hp-
5060-0766 2 | Retainer: Handle Assy -hp-
5060-0767 5 | Foot Assembly: fm -hp-
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Model 3440A Section VII
Table 7-1. Replaceable Parts (Cont'd)
REFERENCE -hp- .
' ‘ DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
MISCELLANEOUS (Cont'd)

9211-0248 1 | Carton: Shipping -hp-
9223-0040 4 | Foam: Polyethylene "Post Pak" -hp-
03440 -00204 1 | Panel: Front -hp-
03440-00203 1 | Panel: Rear -hp-
03440-00601 1 | Shield: Divider -hp-
03440-01201 1 | Bracket: PC Board -hp-
03440-01202 1 | Bar: Readout -hp-
03440-01203 1 | Bracket: DCU ~hp-
03440-01204 1 | Bar: Support -hp-
\ 03440-01205 1 | Bracket: Connector -hp-
03440-24701 1 | Support: Readout -hp-
! 03440-24702 1 | Bar: Retainer -hp-
! 03440-48301 2 | Guide: Plug-in -hp-
03440-48302 1 | Insert: Units readout -hp-
03440-48303 1 | Bezel: Window -hp-
03440-48304 1 | Readout: Units -hp-
' 03440-48305 1 | Support: Readout -hp-
' 03440-84401 1 | Kit: Accessory -hp-
03440-90004 1 | Operating and Service Manual -hp-
52121.-83D 1 | Holder: Decimal -hp-




Appendix A

Code

CODE LIST OF MANUFACTURERS

Model 3440A

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 VU.S.ACommon....... 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 GarlockInc. ........... Cherry Hill, N.J.
00656 Aerovox Corp. ... ...... New Bedford,Mass.
007799 Amp.Inc. .............. Harrisburg, Pa.
00781  Aircraft Radio Corp.. .. ..... Boonton, N.J.
00809 Croven, Ltd. . . ..... Whitby, Ontario, Canada
00815 Northern Engineering

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

PickensDiv. ... ...<...... Pickens, S.C.
00866 Goe Engineering Co. . . . . City of Industry, Cal.
00891 Carl E. Holmes Corp.. . . . . Los Angeles, Cal.
00929 MicrolabIne.. . .......... 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 PartsInc. ........ Los Angeles, Cal.
01583  Pacific Relays, Inc. . .. ..... Van Nuys, Cal.
01670 Gudebrod Bros. Silkk Co...... New York, N.Y.
01930 Amerock Corp. -« .. -« oo Rockford, Ill.
01960  Pulse Engineering Co .. ... Santa Clara, Cal.
02114  Ferroxcube Corp. of

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

[0 TP Broadview, .
02735 Radio Corp. of America, Semi-

conductor and Materials

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

IC. oot i i Old Saybrook, Conn.
02777 Hopkins EngineeringCo. . . San Fernando, Cal.
02875 Hudson Tool & Die . ......... Newark N.J.
03296 Nylon Molding Corp. . .. .. .. Springfield, N.J.
03508 G.E. Semiconductor Prod.

Dept. .« civvie 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. - . vveiianaen Cedar Knolls, N.J.
03954  Singer Co., Diehl Div.,

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

Elect. Co.. .. oo v iivan 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, 0L
04404 Palo Alto Division of Hewlett-

PackardCo. ............ 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, Iil.
04796  Sequoia Wire Co. . .. .. .. Redwood City, Cal.
04811  Precision Coil Spring Co. . . . . El Monte, Cal.
04870 P.M. Motor Company. ... .. Westchester, IIL
04919  Component Mfg. Service

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

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

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

Revised: May, 1970

Code
No.

05347
05397

05574
05593
05616

05624
05728

05729
05783
05820
06004

06030
06175

06402
06540
06555

06666
06751
06812
06980
07088
07126
071317

07138

07148
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. ............ San Mateo, Cal.
Union Carbine Corp ., Elect.

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

Spec.Co) ... .. ... Cleveland, Ohio

.......... Rockford, IN.

Barber Colman Co.
Tiffen Optical Co.
......... Roslyn Heights, Long Island N Y
Metro-Tel Corp.. .. ... ...... Westbury,N Y.
Stewart Engineering Co. .. ... Santa Cruz, Cal.
Wakefield Engineering Inc.. . . .Wakefield, Mass.
Bassick Co., Div. of Stewart

Warner Corp. . ......... Bridgeport, Conn.
Raychem Corp. . ........ Redwood City, Cal.
Bausch and Lomb Optical

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

America ......... ... .. . . Chicago, I.
Amatom Electronic Hardware

Co.,Imc. ....... . New Rochelle, N. Y.
Beede Electrical Instrument

Co.,Inc. .............. Penacook, N.H.

General Devices Co. ,Inc. .. .. Indianapolis, Ind.
Components Inc. ,Ariz. Div. . . Phoenix, Arizona
Torrington Mfg. Co. ,West Div. . . Van Nuys, Cal.

Varian Assoc. Etmac Div. . . .. San Carlos, Cal.
Kelvin Electric Co. . ... ..... Van Nuys, Cal.
DigitranCo. .. ............ Pasadena, Cal.
Transistor Electronics

Corpes v v v v i i i ieiieas 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.
AvnetCorp.............. Culver City, Cal.
Fairchild Camera & Inst. Corp.,

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

Mt. View Operations . . . . Mountain View, Cal.
Technical Wire Products

Cranford, N.J.
............ Chicago, Ill.
. Hawthorne, Cal.

Bodine Elect. Co.
Continental Device Corp.. . ..
Raytheor 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 Fastener Corp. - . . . Los Angeles, Cal.
Bristol Co., The Waterbury, Conn
Sloan Company Sun Valley, Cal.
ITT Cannon Electric Inc. ,

Phoenix Div . Phoenix, Arizona
National Radio Lab.Inc. ...... Paramus, N.J.
CBS Electronics Semiconductor

Operations,Div.of CBSInc .. ..
General Electric Co.,

Mountain View, Cal.

Lowell, Mass,

Miniature Lamp Dept. . . . .. .. Cleveland, Ohio
Mel-Rain . ............. Indianapolis, Ind.
Babcock Relays Div.. .. ... .. Costa Mesa, Cal.

Electronic Enclosures Inc...Los Angeles, Calif .
Texas Capacitor Co. ........ Houston, Texas
Tech, Ind. Inc. Atohm

Elect.. .. oot Burbank, Cal.
Electro Assemblies, Inc.. . ... ... Chicago, Il
C & K Components Inc.. . ... ... Newton, Mass.
Mallory Battery Co. of

Canada, Ltd.. .. ... Toronto, Ontario, Canada
Pennsylvania Florocarbon. Clifton Heights, Penn.
Burndy Corp. .. ........... Norwalk, Conn.
General Transistor Western

Corp. ..o v i it Los Angeles, Cal.

Ti-Tal,Inc.. .. ..... ... .. .. Berkeley, Cal.
Niagara Falls, N. Y.

Code
No.

11236
11237

11242
11312

11314
11453
11534
11711

11717
11870
12136
12361
12574

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

14099
14193
14298
14433

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

15801
15818
16037
16179
16352
16554
16585
16688

16758
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
188173
18911
19315

19500

19589

Manufacturer Address
CTSof Berne, Inc. ............ Berne, Ind,
Chicago Telephone of

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

PR . 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  + v v v v e eiie e Newark, N.J.
Imperial Electronic,Inc. .. .. Buena Park, Cal.
Melabs, Inc. e e Palo Alto, Cal.
Phlladelphla Handle Co ........ Camden, N.J.

Grove Mfg. Co., Inc.
Gulton Ind. Inc. ,Data System

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

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

Int. Telephone and Telegraph

Corporation .. ...... West Palm Beach, Fla.
Hewlett-Packard Company. . . .. Loveland, Colo.

Cornell Dublier Electric Corp ... Newark, N.J.
Corning Glass Works .. ....... Corning, N. Y.
ElectroCube Inc.. .. .. ... .. San Gabriel,Cal.
Wiltiams 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 Cencury Coil

Spring Co. + -« - i o Santa Clara, Cal.
Fenwal Elect. Inc ....... Framingham, Mass.
Amelcolne. .. ....... Mountain View, Cal.

Spruce Pine Mi.ca Co....... Spruce Pine, N.C.

Omni-Spectralne. .. .......... Detroit, Iil.
Computer Diode Corp. . ......... Lodi, N.J.
Electroid Co. . Union, N.J.

Boots Aircraft Nut Corp .......
Ideal Prec. Meter Co.,Inc.,

De Jur Meter Div. Brooklyn, N. Y.
Delco Radio Div. of G. M. Corp. . . . Kokomo, Ind.
Thermonetics Inc. .. ...... Canoga Park,Cal.
Tranex Company . Mountain View, Cal.

Pasadena, Cal.

Hamlin Metal Products Corp. . . Akron, Ohio
Angstrohm Prec.Inc. .. .. No. Hollywood, Cal.
Siliconix Inc. .. ....... . .Sunnyvale,Cal.
McGraw-Edison Co. . .. ... Manchester, N.H.

Power Design PacificInc. . .. ... Palo Alto,Cal.
Clevite Corp. Semiconductor Div. . Palo Alto,Cal.
Signetics Corp. . .... Sunnyvale,Cal.
Ty-Car Mig.Co. ,Inc. .. ..... Holliston, Mass.
TRW Elect. Comp. Div. Des Plaines, Ml
Chomerics Plainville, Mass.
Curtis Instrument,Inc. .. .. ... Mt. Kisco, N. Y.
Vishay Instruments Inc.. . . .. ... Malvern, Pa.
E.I. DuPont and Ce., Inc. . Wilmington, Del.

Durant Mfg.Co. ..... ..... Milwaukee,Wis
The Bendix Corp. ,Navigation &
Control Div. ... . ...... Teterboro, N.J.

Thomas A. Ediscx; Industries,
Div.of McGraw-Edison . . .. West Orange, N.J.
Concoa . . Baldwin Park, Cal.

From: Handbook Supplements
H4-1 Dated January 1970



‘ Model 3440A

Appendix A

CODE LIST OF MANUFACTURERS (Continued)

Code Manufacturer Address  Code
No. No.
19644 LRC Electromics . ... - ... .- Horseheads N.Y. 71482
19701 Electra Mfg. Co. - .. ... Independence .Kansas 71590
20183  General Atronics Corp. . - . .- Philadelphia. Pa.
21226 Executome, Inc. ... .. Long Island City. N.Y. 71616
21356  Fafnir Bearing Co. ,The . .. New Britian. Conn. 71700
21520 Fansteel Metallurgical Corp. - . .N. Chicago, Ni. 71707
23020 GeneralReedCo. .......... Metuchen, N.J. 71744
23042 TexscanCorp. .- .- ------ Indianapolis. Ind. 71785
23783  British Radio Electronics Ltd. . .Washington,DC.
24455 G.E. Lamp Division. Nela Park,Cleveland, Ohio 71984
24655 General RadioCo. . .. .. .. West Concord.Mass. 72136
24681 Memcor Inc. .Comp.Div. ...... Huntington,Ind.
26365 Gries Reproducer Corp. . . . New Rochelle. N.Y. 72619
26462  Grobert File Co.of America.Inc. Carlstadt. N.J. 72656
! 26851 Compac Hollister Co. . ... ... Hollister. Cal.
! 26992 Hamilton WatchCo. . .. ... ... Lancaster, Pa. 72699
* 28480 Hewlett-PackardCo. . . ... ... Palo Alto, Cal.
28520 Heyman Mfg.Co. . . ...... .. Kenilworth, N.J. 72765
| 30817 Instrument Specialties Co. . 72825
Little Falls, N.J. 72928
33173 G.E. Receiving Tube Dept. . . . .Owensboro. Ky. 72962
35434 LectrohmInc. ..........-... Chicago, Nl. 72964
36196 Sanwyck Coil Products. 72982
1} Ld. . ....... Hawkesbury, Ontario. Canada 73061
36287 Cunningham, W.H. & Hill, 73076
Ltd. . ......-... Toron(o Ontario. Canada 73138
37942 P.R. Mallory & Co. . lndla.m.pohs Ind.
39543  Mechanical Industries Prod Co. .. Akron. Ohio 73293
40920 Miniature Precision Bearings, lnc . Keene. N.H.

. 40931 Homeywelllnc. .......... aneapohs Minn. 73445
. 42190 Muter Co. ... ... ... Chicago. Nl. 73506
43990 C.A.NorgrenCo. ........ Englewood. Colo.

44655 OhmiteMfg. Co. ... .......... Skokie. I. 73559
46384 Penn Eng. &Mfg.Corp. ... ... Doylestown, Pa. 73586
47904 Polarod Corp. ... .. ....- Cambridge. Mass. 73682
' 48620 Precision Thermometer &
Inst. Co. - .- .-cvvnnn- Southampton, Pa. 73734
49956 Microwave & Power Tube Div. . .Waltham  Mass. 73743
| 52090 Rowan Controller Co. . . - . . .. Westminster, Md. 73793
52983 HP Co . Med. Elec. Div . Waltham, Mass. 13846
54294 Shallcross Mig.Co. .. ... ...... Selma, N.C. 73899
55026 Simpson Electric Co. . ... ... ... Chicago. . 73905
i 55033  Sonotone COTP. - - - - - -« -« Elmsford. K.Y. 3957
! 55938 Raytheon Co. Commercial Apparatus 74276
& System Div.  ........ So. Norwalk. Conn. 74455
) 56137 Spaulding Fibre Co. ., Inc. . . .. Tonawanda. N. Y. 74861
, 56289 Sprague Electric Co. . ... North Adams. Mass. 74868
58474 Superior Elect.Co. . . ........ Bristol. Conn.
59446 TelexCorp. - .- - - ... -0 - Tulsa. Okla.
B 59730 Thomas & BettsCo. - . - ... ... Elizabeth, N.J. 74970
) 60741  Triplett Electrical Inst. Co. . ... Bluffton, Ohio 75042
61775  Union Switch and Signal Div. of 75263
Westinghouse Air Brake Co. . . Pittsburgh, Pa. 75378
62119  Universal ElectricCo. . . . . ... Owosso. Mich. 7538
63743 Ward-Leonard Electric Co. . . Mt. Vernon. N. Y. 75818
64959 Western Electric Co.. Inc. . .. New York. N.Y. 75915
65092 Weston Inst. Inc. Weston-Newark. Newark. N.J. 76005
i 66295 Wittek Mig. Co. ..........-.- Chicago, 1. 76210
66346  Minnesota Mining & Mfg. Co. 76433
Revere MincomDiv. ....... . Paul. Minn.
70276 AllenMfg. Co. .. ... ....... Hartford. Conn. 76487
70309 Allied Control .. .......... New York. N.Y. 76493
¢ 70318  Allmetal Screw ProductCo., Inc. 76530
.................... Garden City. N. Y.
70417  Amplex. Div. of Chrysler Corp. .Detroit. Mich. 76545
70485  Atlantic India Rubber Works, Inc. . . Chicago, Il 76703
70563 Amperite Co.. Inc. .. ... ... Union City. N.J. 76854
70674  ADC Products Inc. . _Minneapolis. Minn. 77068
70903 BeldenMig. Co. . ... ......... Chicago. L.
70998 Bird Electric Corp. . . ... . ... Cleveland. Ohio 77075
71002 Birnbach RadioCo. ... ... .. New York. N.Y. 77221
71034  Bliley Electric Co..Inc. . ... .. ... Erie. Pa.
71041  Boston Gear Works Div. of 7252
Murray Co. of Teas . ..... Quincey. Mass.
71218 Bud Radio. Inc. .. .. ...... Willoughby. OChio 71342
71279 Cambridge Thermionics Corp. Cambridge. Mass.
71286 Camloc Fastener Corp. ... ... Paramus. N.J. 77630
71313 Cardwell Condenser Corp. 77638
................ Lindenhurst. L.1.. N. Y.
71400 Bussmann Mfg. Div. of 17764
McGraw-EdisonCo. . ...... St. Louis. Mo. 77969
71436  Chicago Condenser Corp. . ... ... Chicago. 1. 78189
71447 Calif. Spring Co. ,Inc. .. ... Pico-Rivera. Cal.
TI450 CTSCOTP. -« - vvoe oo nennns Elkhart. Ind. 78277
71468 ITT Cannon Electric Inc. .. . Los Angeles. Cal. 78283
71471  Cinema. Div. Aerovox Corp. . . . . Burbank. Cal. 78290
00015-49
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Manufacturer Address

C.P.Clare& Co. ... ... ...... Chicago. Il
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. Il
Cinch Mfg. Co..

Howard B. Jones Div. . . ... ... Chicago. 1.
Dow Corning Corp. . ........ Midland, Mich.
Electro Motive Mfg. Co., Inc.

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

........ Milwaukee ., Wis.
....... Chicago. 1.

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

Drake Mfg. Co.
Hugh H. Eby Inc.

Harwood Heights, MI.
Philadelphia. Pa.

Gudeman Co. . .............. Chicago. Il
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. .. ........./U Chicago. Il
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. Y.
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.. . Philadelpha. Pa.
Federal Screw Products, Inc. . . . .Chicago. Il
Fischer Special Mfg. Co. .. .. Cincinnati. Ohio
General Industries Co.. The . . . . . Elyria. Ohio
Goshen Stamping & Tool Co. . . . .. Goshen. Ind.
JFD Electronics Corp. . . . . ... Brooklvn, N Y.
Jennings Radio Mfg. Corp. . . .. San Jose, Cal.
Groove-PinCorp. ... ...... Ridgefield. N.J.
Signalite Inc. .. ... ..... .. .Neptune, N.J.
J.H. Winns. and Sons . ... Winchester. Mass

Industrial Condenser Corp. . . .. .. Chicago. M.
R. F. Products Division of
Amphenol -Borg Electromic Corp.
......... - .. .. Danbury. Conn.
E. F. Johnson Co ........... Waseca. Minn.
International Resistance Co. . Philadelphia. Pa.
Kevstone Carbon Co.. Inc. .. St. Marys. Pa.
CTS Knights, Inc. .. ... ...... Sandwich, Il
Kulka Electric Corp. N

Lenz Electric Mfg. Co. . . . .Chicago. lll:
Littlefuse. Inc. . ......... Des Plaines. 11l
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. MillerCo. . ..... ... Los Angeles. Cal.
Cinch-Monadnock. Div. of United Carr

Fastener Corp. San Leandro. Cal.
Mueller Electric Co. . . . ... .. Cleveland. Ohio
National Union
Oak Manufacturing Co.
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.. . . . . Princeton, Ind.
TRW Electronic Components Div. Camden, N.J.
Genera) Instrument Corp. .

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

. Crystal Lake. m.

So. Pasadena. Cal.

Mlinois Tool Works . . . ... ... ... Elgin. 1U.
Sigma . ... So. Braintree. Mass.
Signal Indicator Corp. ... ... New York. N. Y.
Struthers-Dunn Inc. . ... ..... Pitman, N.J.

Code
No.

78452
T
78488
78493
78553
78790
78947
79136
79142
79251
9727

T9963
80031

80033
80120
80131

80207

80223
80248
80294
80411

80486
80509
80583
80640
80813
81030
81073
81095
81312

81349
81483
81541
81860

82042
82047

82116
82142

82170

82209
82219

82376
82389
82647

82768
82866
82877
82893
83058
83086

83125

83148
83186
83298
83315
83324
83330
83332
83385
83501

83594
83740

77
83821
83942
84171
84396
84411

Manufacturer ess

Thompson-Bremer & Co.
Tilley Mig. Co .
Stackpole Carbon Co. . .
Stardard Thomson Corp.
Tinnerman Products. Inc
Transformer Engineers

Chicago. Il

Sar Frannsco Cal.
.St. Marys. Pa.
Waltham. Mass.
Cleveland, Ohio

<an Gabriel, Cal.

Cceimite Co. . . . . . . ... ... Newtonville, Mass.
Waldes Kohmoor Inc. .. Long Island City, N. Y.
Veeder Root. Inc. . . Hartford, Conn.

Wenco Mfg. Co. . F . Chicago. 111
Continental-Wirt Electronics Corp.
............ . Priladelphia. Pa.
Zierick Mfg. Corp. . . . New Rochelle. N. Y.
Mepco Division of Sessions Clock Co.
. Morristown. N.J.
Presmle Ccrp . . .. Toledo, Ohio
Schnitzer Alloy Proch(s Co . Elizabeth. N.J
Electronic Industries Association.
Standard tube or semi-conducror device,
any manufacturer.
Unimax Saitch, Div
Corp. ..
United Transformer Corp

Maxon Electromcs
. Wallingtord, Conn.
New York, N. Y.

Oxford Electric Corp. Chicago, Nl
BournsInc.. ... ... .. ... Rnersnde Cal.
Arco Div. ol Rober(shaa Contr)ls Co.

Columbus. Ohio
Al &2:‘ Producls Inc. Defiance, Ohio
Avery Label Co. . . Monrovia, Cal.
Hammarlund Co. . Inc. . .. ~Mars Hill. N.C.
Sevens, Arnold. Co..Inc Boston. Mass.
Dimco Gray Co. . Dayton. Ohio

Internationa! Inst. Inc. .
Grayhilt Co. . . ... ... ... . LaGrange. 111
Triad Transformer Ccrp. . . . . Vemice. Cal.
Winckester Elec. Div. Litton Ind. . Inc.

Oakville, Conn.

. Orange., Conn.

Mlhlar\ Specnhcahon R ..
International Rectifier Corp. . El Segund«.. Cal.
Airpax Electronics. Inc. . Cambridge. Maryland
Barry Controls. Div. Barry Wright Corp.
.................. Watertown, Mass.

Carter Precision Electric Co. . . Skokie. NI
Speru Faraday Inc. . Copper Hewitt

Electric Div ... .. ... . . Hoboken, N.J.
Electric Regulator Corp . Norwalk. Conn.
Jetfers Electromics 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
Astron Corp. . .
Switcheraft, Inc. . . ... ...
Metals & Controls Inc. .

Spencer Products . . . . .. .. Attleboro, Mass.
Phillips -Advance Control Co.. .. . . . Johet. HL
Research Products Corp. Madison, Wis.
Rolton Mfg. Co. . Inc. Woodstock. N. Y.
Vector Electromc Co.. . Glendale. Cal.
Carr Fastener Co. . .. . Cambridge. Mass.
New Hampshire Ball

. Du Bois, Pa.

Emporwum,. Pa.
_East Newark, Harrison, N. J.
Chicago. 1.

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

Capacitor Div. . . . Darlington. S.C.
ITT Wire and Cable Dn Los Angeles. Cal.
Victory Eng. Corp. ... .. Springfield. N.J.
Bendix Corp. . Red Bank Div.. . Red Bank. N.J.

Hubbell Corp. . .. ... - Mundelein, 1.

Rosan Inc. . . i :Nm:porl Beach. Cal.
Smith, Herman H. lnc . Brookiyn. N. Y.
TechLabs . .. ...... Palisades Park, N.J.

Central Screw Co.
Gavitt Wire and Cable Co.. Div. of

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

....... . Chicago. .

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

Prod. Diwv. . . . . . .New York. N. Y.
Model Eng. and Mfg. . Inc. . Huntington. Ind
Loyd Scruggs Co. . . . ... . .Festus. Mo.
Aeronautical Inst. & Radio Cc. .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

87473

87664
87930
88140
88220
88698
89231
89473
89479
89665
90030
90179

90365

80763
90970
91146

91260
91345
91418
91506
916317
91662
91673
91137
918217
91886

The following HP Vendors have no number assigned in the latest suppl

0000F
00002
000AB
000BB

Manufacturer Address
Sarkes Tarzian, Inc. . ...... Bloomington, Ind.
Boonton Molding Company . . .. .. Boonton, N.J.
A.B. BoydCo. ......... San Francisco, Cal.
R.M. Bracamonte & Co. . . . San Francisco, Cal.
Koiled Kords, Inc. . . ... ..... Hamden, Conn.
Seamless Rubber Co. . ......... Chicago, Ll.

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, Cal.
Van Waters & Rogers Inc. . . San Francisco, Cal.
Tower Mfg. Corp. ........ Providence, R.1.

Cutler-Hammer, Inc. ......... Lincoln, Il1.
Gould-National Batteries, Inc. . . St. Paul, Minn.

General Mills, Inc. . ......... Buffalo, N.Y.
Graybar Electric Co. ... ...... Qakland, Cal.
G. E. Distributing Corp. .. .. Schenectady, N. Y.
Security Co. . .. .vov et Detroit, Mich.
United Transformer Co. . ....... Chicago, I

United Shoe Machinery Corp. . . . Beverly, Mass.
U.S. Rubber Co., Consumer Ind. &

Plastics Prod. Div. . ........ Passaic, N.J,
Belleville Speciality Tool Mfg. , Inc.

....................... Belleville, Il
United Carr Fastener Corp. ..... Chicago, Il1.

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, 1.
AugatInc, .............. Attleboro, Mass.
Dale Electronics, Inc. . ... .. Columbus, Nebr.
ElcoCorp. -« .vvvevnnnn Willow Grove, Pa.
Epiphone Inc. . ........... New York, N. Y.
Gremar Mfg. Co., Inc. ..... Wakefield, Mass.
K F Development Co. ... .. Redwood City, Cal.
MalcoMig., Inc. . . .. ... ... Chicago, 0.

Malco Tool and Die . ... ..
Willow Leather Products Corp. .. Newark, N.J.
ETA England
Precision Instrument Comp. Co. Van Nuys, Cal.

Los Angeles, Calif.
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CODE LIST OF MANUFACTURERS (Continuved)

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, I1l.
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.1., N.Y.
Hudson LampCo. .......... Kearney, N.J.

Sylvania Electric Prod. Inc.,

Semiconductor Div.
Robbins & Myers Inc. . . . Pallisades Park, N.J.
Stemco Controls, Div. of Essex

WireCorp. .. ... .cov .. 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, IiL.
Automatic Metal Products Co. . Brooklyn, N.Y.
Worcester Pressed Aluminum Corp.

................... Worcester, Mass.
Magnecraft Electric Co. . ... ... Chicago, Il
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 CoilCo. .. ......... Sheridan, Wyo.
Vitramon, Inc. .......... Bridgeport, Conn.
Gordos Corp. . Bloomfield, N.J.
Methode Mfg. Co. . .... Rolling Meadows, Il
Arnold Engineering Co.. .. ... .. Marengo, Ill.
Dage Electric Co., Inc. ...... Franklin, Ind.
Siemon Mfg. Co. .. ... ..o Wayne, 111,
Weckesser Co. .. .......... Chicago, Ill.

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

000CS Hewlett-Packard Co., Colorado

Springs Div. ... Colorado Springs, Colorado

000MM Rubber Eng. & Development . . .Hayward, Cal.
O0ONN A"N"DMfg. Co........... San Jose, 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

Model 3440A

Manufacturer Address

Hi-Q Div. of Aerovox Corp. ... .. Olean, N.Y.
Thordarson-Meissner Inc. ... Mt, Carmel, 0l
Solar Mfg. Co. .. ........ Los Angeles, Cal.

Microswitch, Div. of
Minn. -Honeywell . ......... Freeport, 11,

Carlton Screw Co. . ......... Chicago, 1.
Microwave Associates, Inc. . Burlington, Mass.
Excel Transformer Co. ....... Oakland, Cal.

Xcelite, Inc. . ......... Orchard Park, N. Y.
San Fernando Elec. Mfg. Co.San Fernando, Cal.
Thomson Ind, Inc. ....... Long Island, N.Y.
Industrial Retaining Ring Co. . . Irvington, N.J.
Automatic & Precision Mfg. . . Englewood, N.J.

Reon Resistor Corp. . ....... Yonkers, N.Y.
Litton System Inc., Adler-Westrex

Commun. Div. .. ...... New Rochelle, N.Y.
R-Tronics, Inc. ........... Jamaica, N.Y,
Rubber Teck, Inc. . ......... Gardena, Cal.
Hewlett-Packard Co.,

Medical Elec. Div. . .. ..... Pasadena, Cal.
Microdot, Inc. ... .. .. .. So. Pasadena, Cal.
SealectroCorp. ........ Mamaronech, N.Y,
ZeroMig. Co. ............ Burbank, Cal.
Etc Inc. ........... ... Cleveland, Ohio

General Mills Inc., Electronics Div.

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

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

...................... Burbank, Cal.
Columbia Technical Corp. ... New York, N.Y.
Varian Associates. . ........ Palo Alto, Cal.
Atlee Corp. . .. ... ..... Winchester, Mass.
Marshall Ind., Capacitor 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 ... .. El Monte, Cal.
Technology-Instrument Corp.

of California Newbury Park, Cal.

ement to the Federal Supply Code for Manufacturers Handbook.

000QQ Cooltron. . ........cc..n-. Oakland, Cal.
000WW California Eastern Lab ... .. Burlington, Cal.
000YY S.K. SmithCo. . ........ Los Angeles, Cal.
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Appendix B

HEWLETT - PACKARD [ SALES AND SERVICE

SALES & SERVICE OFFICES

UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

3009 North Scottsdale Road
Scottsdale 85251

Tel: (602) 945-7601

TWX: 910-950-1282

5737 East Broadway
Tucson 85716

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

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

3939 tankershim Boulevard
North Hollywood 31604
Tel: (213) 877-1282

TWX: 910-499-2170

1101 Embarcadero Road
Palo Alto 94303

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

2220 Watt Ave.

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

1055 Shafter Street
San Dlego 92106

Tel: (714) 223-8103
TWX: 910-335-2000

COLORADO

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

CONNECTICUT
$08 Tolland Street
£ast Hartford 06108
Tet: (203) 2689-9394
TWX: 710-425-3416

111 East Avenue
Norwalk 06851

Tel: (203) 853-1251
TWX: 710-468-3750

DELAWARE

3941 Kennett Pike

Wilmington 19307

Tel: (302) 655-6161
TWX: 510-666-2214

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Blvd.
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 20007

Herndon Station 32814
621 Commonwealth Avenue
Orfando

Tel: (305) 841-3970

TWX: 810-850-0113

P.0. Box B128
Madeira Beach 33708
410 150th Avenue

St. Petersburg

Tel: (813) 391-0211
TWX: 810-863-0366

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

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

ILLINOIS

5500 Howard Street
‘Skokie 60076

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

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: B10-341-3263

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

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

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-0850

P.0. Box 1648

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

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

MICHIGAN

24315 Northwestern Highway
Southfield 48075

Tel: (313) 353-9100

TWX: 810-224-4882

MINNESOTA

2459 University Avenue
St. Paul 55114

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

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-3000
TWX: 910-771-2087

2812 South 8rentwood Blvd.
$t. touls 63144

Tel: (314) 962-5000

TWX: 910-760-1670

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.
Albuquerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

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

NEW YORK

1702 Central Avenue
Albany 12205

Tel: (518) 869-8462
TWX: 710-441-8270

1219 Campville Road
Endicott 13760

Tel: (607) 754-0050
TWX: $10-252-0890

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

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

1025 Northern Boulevard
Roslyn, Long Istand 11576
Tel: (516) 869-8400

TWX: 510-223-0811

5858 East Molloy Road
Syracuse 13211

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

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

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

QHIO

25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300

TWX: 810-427-9129

3460 South Dixie Drive
Dayton 45439

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

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

OXLAHOMA

2919 United Founders Boulevard
Ckiahoma City 73112

Tel: (405) 848-2801

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 Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
B73 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723

P.0. Box 22813
6300 Westpark Drive
Suite 100

Houston 77027

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

231 Billy Mitchelt Road
San Antonio 78226
Tei: (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 Drive

South Burlington 05401
Tel: (802) 658-4455
TWX: 710-658-4712

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

*WEST VIRGINIA
Charleston
Tel: (304) 768-1232

FOR U.S. AREAS NOT

LISTED:
Contact the regional office near-
est you: Atlanta, Georgia...

North Ho!lywood, Catifornia. ..
Paramus, New Jersey . .. Skokie,
Illinois. Their complete ad-
dresses are listed above.

*Service Only

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11745 jasper Ave.

Edmonton

Tel: (403) 482-5561

TWX: 610-831.2431

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd.
1037 West Broadway
Vancouver 12

Tel: (604) 731-5301

TWX: 610-922-5059

MANITOBA

Hewlett-Packard {Canada) Ltd.
511 Bradford Ct.

St. James

Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Dutch Vitlage Rd.

Suite 203

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada} Ltd.
880 Lady Ellen Place

Ottawa 3

Tel: (613) 722-4223

TWX: 610-562-1952

Hewlett-Packard (Canada) Ltd.
50 Galaxy Blvd.

Rexdale

Tel: (416) 677-9611

TWX: 610-492-4246

"QUEBEC

Hewlett-Packard (Canada) Ltd,
275 Hymus Boulevard

Pointe Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at

the complete address listed
above.
CENTRAL AND SOUTH AMERICA
ARGENTINA CHILE ECUADOR JAMAICA PANAMA URUGUAY
Hewlett-Packard Argentina Héctor Calcagni y Cia, Ltda. Laboratorios de Radio-lngenieria General ing Services, Electrénica Balboa, S.A. Pablo Ferrando S.A. .
S.AC.e.l Bustos, 1932-3er Piso Calle Guayaquil 1246 Ltd. P.0. Box 4929 Comerclal e Industrial
Lavalle 1171 - 3° Casilla 13942 Post Office Box 3199 27 Dunrabin Ave. Ave. Manuet Espinosa No. 13-50  Avenida [talia 2877
Buenos Alres Santiago Quito Kingston Bldg. Alina Casilla de Correo 370
Tel: 35-0436, 35-0627, 35-0431 7ey. 4.2396 Tel: 12496 Tel: 42657 Panama City Montevideo
Telex: 012-1009 Cable: Calcagni Santiago Cable: HORVATH Quito Cable: GENSERYV Tel: 30833 Tel: 40-3102
Cable: HEWPACKARG Cable: ELECTRON Panama City  Cable: RADIUM Montevideo
COLOMBIA EL SALVADOR MEXICO )
BRAZIL Instrumentacion Electrénica Hewiett-Packard Mexicana, S.A. PERU VENEZUELA

Hewlett-Packard Do Brasil
Le.C Ltda.

Rua Coronel: Oscar Porto, 6§91
$a0 Paulo - 8, SP

Tel: 288-7111

Cable: HEWPACK Sao Paulo

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

Avenida Franklin Roosevelt 84-
grupo 203

Rio de Saneiro, 2C-39, GB

Tel: 232.9733

Cable: HEWPACK Rio de Janeiro

Henrik A. Langebaek & Kier
Ltda.

Carrera 7 No. 48-59

Apartado Aereo 6287

8ogota, 1 D.E.

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

Cable: AARIS Bogota

Telex: 044-400

COSTA RICA

Lic. Alfredo Gallegos Gurdidn
Apartado 3243

San José

Tel: 21-86-13

Cable: GALGUR San José

Apartado Postal 1589

27 Avenida Norte 1133

San Salvador

Tel: 25-74-50

Cable: ELECTRONICA
San Salvador

GUATEMALA

Olander Associates Latin America
Apartado Postal 1226

Ruta 4, 6-53, Zona 4

Guatemala City

Tel: 63958

Cable: OLALA Guatemala City

de C.V.

Moras 439

Col. det Valle
Mexico 12, D.F.
Tel: 5-75-46-49

NICARAGUA

Roberto Terdn G.
Apartado Postal 689
Edificio Terdn

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

Fernando €zeta B.

Avenida Petit Thouars 4719
Miraflores

Casitla 3061

Lima

Tel: 45-2335

Cable: FEPERU Lima

PUERTO RICO

San juan Electronics, inc.
£.0. Box 5167

Ponce de Leon 154

Pda. 3-Pta. de Tierra

San Juan 00906

Tel: (809) 725-3342

Cable: SATRONICS San Juan
Telex: SATRON 3450 332

Hewlett-Packard De Venezuela

C.A.

Apartado 50933

Caracas

Tel: 71.88.05, 71.88.69, 71.99.30
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard
INTERCONTINENTAL

3200 Hillview Ave.

Pato Alto, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Cable: HEWPACK Pato Alto

Telex: 034-8461
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Appendix B

HEWLETT - PACKARD

EUROPE

AUSTRIA

Unliabor GmbH

Wissenschaftliche Instrumente

Rummelhardtgasse 6/3

P.0. Box 33

Vienna A-1095

Tel: (222) 42 61 81, 43 13 94

Cable: LABORINSTRUMENT
Vienna

Telex: 75 762

BELGIUM

Hewlett-Packard Benelux S.A.
348 Boulevard du Souverain
Brussels 1160

Tel: 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494

DENMARK (May 70}
Hewlett-Packard A/S
Datavej 38

DK-3460 Birkeroed
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 66 40

EASTERN EUROPE

Hewlett-Packard S.A. Genf.

Korrespondenz Bire Fiir Ost-
Europa

{Czechoslovakia, Hungary,
Poland, DDR, Rumania,
Bulgaria)

Innstrasse 23

Postfach

A-1204 Vienna, Austria

Tel: (222) 33 66 06

Cable: HEWPACK Vienna

FRANCE
Hewlett-Packard France
Quartier de Courtaboeut
Boite Postale No. 6

91 Orsay

Tel: 920 88 01

Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard France
4 Quai des Etroits

69 Lyon 52me

Tel: 42 63 45

Cable: HEWPACK Lyon
Telex: 31617

GERMANY

Hewlett-Packard Vertriebs-GmbH
Lietzenburgerstrasse 30

1 Berlin 30

Tel: (0811) 211 60 16

Telex: 18 34 05

Hewlett-Packard Vertriebs-GmbH
Herrenbergerstrasse 110

703 Bablingen, Wiirttemberg
Tel: 07031-6671

Cable: HEPAG Boblingen

Telex: 72 65 739

Hewlett-Packard Vertrlebs-GmbH
Achenbachstrasse 15

4 Dlsseldorf 1

Tel: 68 52 58/59

Teiex: 85 86 533

Hewlett-Packard Vertriebs-GmbH
Berliner Strasse 117

6 Nieder-Eschbach/Frankfurt S6
Tel: (0611) 50 10 64

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13

8 Miinchen 9

Tel: 0811 69 59 71/75

Cable: HEWPACKSA Miinchen
Telex: 52 49 85

GREECE

Kostas Karayannis

18, Ermou Street

Athens 126

Tel: 230301,3,5

Cable: RAKAR Athens
Telex: 21 59 62 RKAR GR

IRELAND
Hewlett-Packard Ltd.
224 Bath Road

Slough, Bucks, England
Tel: Slough 753-33341
Cable: HEWPIE Slough
Telex: 84413

ITALY

Hewlett-Packard 1taliana S.p.A.
Via Amerigo Vespucci 2

20124 Milano

Tel: 6251 (10 lines)

Cable: HEWPACKIT Milan
Telex: 32046

Hewlett-Packard Italiana S.p.A.
Palazzo ltalia

Piazza Marconi 25

00144 Rome - Eur

Tel: 591 2544

Cable: HEWPACKIT Rome
Telex: 61514

g

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

P.0. Box 7825

Amsterdam, Z 11

Tel: 020-42 7777

Cable: PALOBEN Amsterdam
Telex: 13 216

NORWAY
Hewlett-Packard Norge A/S
Box 149

Nesveien 13

N-1344 Haslum

Tel: 53 83 60

Cable: HEWPACK Oslo
Telex: 6621

PORTUGAL

Telectra

Empresa Tecnica de
Equipamentos

Electricos, S.a.r.l.

Rua Rodrigo da Fonseca 103

P.0. Box 2531

Lisbon 1

Tel: 68 60 72

Cable: TELECTRA Lisbon

Telex: 1598

SPAIN

Ataio ingenieros SA
Ganduxer 76

Barcelona &

Tel: 211-44-66

Cable: TELEATAIO BARCELONA

Ataio Ingenieros SA
Enrique Larreta 12
Madrid, 16

Tel: 215 35 43

Cable: TELEATAIO Madrid
Telex: 2749€

SWEDEN

Hewlett-Packard (Sverige) AB
Hagakersgatan 9C

S 431 04 Métindal 4

Tel: 031 - 27 68 00

Hewlett-Packard (Sverige) AB

Svetsarvigen 7

$171 20 Soina 1

Tel: (08) 98 12 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

SWITZERLAND

Hewlett Packard (Schweiz) AG
Zurcherstrasse 20

8952 Schlieren

urich

Tel: (051) 98 18 21/24

Cable: HEWPACKAG Zurich
Telex: 53933

Hewlett Packard (Schweiz) A.G.
Rue du Bois-du-Lan 7

1217 Meyrin 2 Geneva

Tel: (022} 41 54 00

Cable: HEWPACKSA Geneva
Telex: 2 24 86

Model 3440A

SALES AND SERVICE

TURKEY

Telekom Engineering Bureau
P.0. Box 376 - Galata
Istanbut

Tel: 49 40 40

Cable: TELEMATION istanbul

UNITED KINGDOM
Hewlett-Packard Ltd.
224 Bath Road
Slough, Bucks

Tel: Slough 33341
Cable: HEWPIE Slough
Telex: 84413

Hewlett-Packard Ltd.
The Graftons
Stamford New Road
Altrincham, Cheshire
Tel: 061 258-8626

USSR

Please Coatact

Hewlett-Packard S.A.

Rue du Bois-du-lan 7

1217 Meyrin 2 Geneva

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva
Switzerland

Telex: 2.24.86

YUGOSLAVIA

Belram S.A,

83 avenue des Mimosas
Brussels 15, Belgium

Tel: 34 33 32,3426 19
Cabte: BELRAMEL Brussels
Telex: 21790

FOR AREAS NOT LISTED,
CONTACT:

FINLAND Hewlett-Packard S.A.
Hewlett-Packard Oy Hewlett-Packard Vertriebs-GmbH Rue du Bois-du-Lan 7
Bulevardi 26 8elm Strohhause 26 1217 Meyrin 2 Geneva
£.0. Box 12185 2 Hamburg 1 Switzerland
Helsinki 12 Tel: 24 05 51/52 Tel: (022) 41 54 00
Tel: 13-730 Cable: HEWPACKSA Hamburg Cable: HEWPACKSA Geneva
Cable: HEWPACKOY-Helsinki Telex: 2153 32 Telex: 2.24.86
Telex: 12-1563
AFRICA, ASIA, AUSTRALIA
ANGOLA CYPRUS Blue Star, Ltd. Yokogawa-Hewtett-Packard Ltd. PAKISTAN (WEST) TANZANIA
Telectra Empresa Técnica Kyprenics 96 Park Lane Ohashi Building Mushke & Company, Ltd. R. 1. Tilbury Ltd.

de Equipamentos Eléctricos  19-19D Hommer Avenue Secunderabad 3, India 59 Yoyogi 1-chrome Oosman Chambers P.0. Box 2754

SAR P.0. Box 752 Tel: 7 63 91 Shibuya-ku, Tokyo Victoria Road Suite 517/518

Nicoasia Cable: BLUEFROST Tel: 370-2281/7 Karachi 3 Hotel Ambassadeur

Rua de Barbosa Rodrigues
o

-1

Box 6487
Luanda
Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-Packard Australia
Pty. Ltd.

22-26 Weir Street

Glen Iris, 3146

Victoria

Tel: 20.1371 (6 lines)

Cable: HEWPARD Melbourne

Telex: 31024

Hewlett-Packard Australia
Pty. Ltd.

61 Alexander Street

Crows Nest 2065

New South Wales

Tel: 43.7866

Cabie: HEWPARD Sydney

Telex: 21561

Hewlett-Packard Australia
Pty. Ltd.

97 Churchitl Road

Prospect 5082

South Australia

Tel: 65.2366

Cable: HEWPARD Adelaide

Hewlett Packard Australia
Pty. Ltd.

2ad Floor, Suite 13

Casablanca Buildings

196 Adelaide Terrace

Perth, W.A. 6000

Tel: 21-3330

Hewlett-Packard Australia
Pty. Lid.

10 Woolley Street

£.0. Box 181

Dickson A.C.T. 2602

Tel: 49-8194

Cable: HEWPARD Canberra ACT

CEYLON

United Electricals Ltd.
£.0."Box 681

Yahala Building

Staples Street

Colomba 2

Tel: 5496

Cable: HOTPOINT Colombo

Tel: 6282-75628
Cable: HE-1-NAMI

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P. 0. 8Box 718

58/59 Cunningham St.

Addis Ababa

Biue Star, Ltd.

23/24 Second Line Beach
Madras 1, India

Tel: 2 39 55

Telex: 379

Cable: BLUESTAR

Blue Star, Ltd.
18 Kaiser Bungalow

Tel: 12285 Dindli Road

Cable: ASACO , India
Tel: 38 04

HONG KONG Cable: BLUESTAR

Schmidt & Co. (Hong Kong) Ltd.

P.0. Box 297 INDONESIA

1511, Prince’s Building

10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA

Biue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd.
Bombay 20BR, India
Tel: 29 50 21

Telex: 2396

Cable: BLUEFROST

Blue Star Ltd.

Band Box House
Prabhadevi

Bombay 250D, India
Tet: 45 73 01

Tetex: 2396

Cable: BLUESTAR

Blue Star Ltd.
14/40 Civil Lines
Kanpur, india
Tel: 6 88 82
Cable: BLUESTAR

Blue Star, Ltd.

7 Hare Street
P.0. 8ox 506
Calcutta 1, india
Tel: 23-0131
Telex: 655
Cable: BLUESTAR
Blue Star Ltd.
Biue Star House,
34 Ring Road
Lajpat Nagar
Kew Deihi 24, India
Tel: 62 32 76
Telex: 463
Cable: BLUESTAR

8ah Bolon Trading Coy. N.V.
Djalah Merdeka 29
Bandung

Tel: 4915 51560

Cable: ILMU

Telex: 809

IRAN

Tetecom, Ltd.

P. 0. Box 1812

240 Kh. Saba Shomali
Teheran

Tel: 43850, 48111
Cable: BASCOM Teheran

ISRAEL

Electronics & Engineering
Div. of Motorota Israel Ltd.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: Bastel Tv 033-569

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Nisei tbaragi Bidg.

2-2-8 Kasuga

ibaragi-Shi

Osaka

Tel: 23-1641
Yokogawa-Hewlett-Packard Lid.
ito Building

No. 59, Kotori-cho
Nakamura-ku, Magoya City
Tel: 5510215

Telex: 232-2024YHP
Cable: YHPMARKET TOK 23-724

KENYA

R. J. Tilbury Ltd.

P. 0. Box 2754

Suite $17/518

Hotel Ambassadeur
Nairobi

Tel: 25670, 68206, 58196
Cable: ARJAYTEE Nairobi

KOREA

American Trading Co., Korea, Ltd.

P.0. Box 1103

Dae Kyung Bidg.

107 Sejong Ro

Chongro Ku

Seaul

Tel: 75-5841 (4 lines)
Cable: AMTRACO Seoul

LEBANON

Constantin £. Macridis
Clemenceau Street

£.0. Box 7213

Belrut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

A N. Goncalves, LDA.
4.1 Apt. 14 Av. D. Luis
P.0. Box 107
Laourenco Marques
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.2.) Ltd.
3234 Kent Terrace

P.0. Box 9443

Wellington, N.Z.

Tet: 56-559

Cable: HEWPACK Wellington

PAKISTAN (EAST)
Mushko & Company, Ltd.
Zirat Chambers

31, Jinnah Avenue

Dacca

Tel: 280058

Cable: NEWDEAL Dacca

Tel: 511027, 512927
Cabie: COOPERATOR Karachi

PHILIPPINES
Electromex Inc.

Makati Commercial Center
2129 Pasong Tamo
Makati, Rizal 0 708

P.0. Box 1028

Manila

Tel: 89-85-01

Cable: ELEMEX Manila

SINGAPORE

Mechanical and Combustion
Engineering Company Ltd.

9, Jalan Kilang

Singapore, 3

Tel: 642361-3

Cable: MECOMB Singapore

SQUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

Breecastie House

Bree Street

Cape Town

Tei: 3-6019, 3-6545

Cable: HEWPACK Cape Town

Telex: 5-0006

Hewlett Packard South Africa
(Pty.), Ltd.

P.0. Box 31716

30 De Beer Street

Braamfontein, Johannesburg

Tel: 724-4172 724-4195

Telex: 0226 IH

Cable: HEWPACK Johannesburg

TAIWAN REP. OF CHINA
Hwa Sheng Electronic Co., Ltd.
P. 0. Box 1558
Room 404
Chia Hsin Building
No. 96 Chung Shan
North Road, Sec. 2
Talpel
Tel: 555211 Ext. 532-539
545936, 546076, 548661
Cable: VICTRONIX Taipei

Nairobi
Tel: 25670, 26803, 68206, 58195
Cable: ARJAYTEE Nairobi

THAILAND

The International

Engineering Co., Ltd.
P.0.Box 39
614 Sukhumvit Road
Bangkok
Tel: 910722 {7 lines)
Cable: GYSOM
TLX INTENCO BK-226 Bangkok

UGANDA

R. 1. Tiibury Lid.

P.0. Box 2754

Suite 517/518

Hotel Ambassadeur

Nairobi

Tel: 25670, 26803, 68206, 58196
Cable: ARJAYTEE Nairobi

VIETNAM

Peninsular Trading Inc.
P.0. Box H-3

216 Hien-Vuong

Saigon

Tel: 20.805

Cable: PENINSULA Saigon

ZAMBIA

R. ). Tilbury (Zambia) Lid.
P.0. Box 2792

Lusaka

Zambia, Central Africa

'FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard
INTERCONTINENTAL

3200 Hitlview Ave.

Palo Alto, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8461
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Model 3440A Appendix C

[/ MANUAL BACKDATING CHANGES

MODEL 3440A
DIGITAL VOLTMETER

Manual Serial Prefixed: 919-
-hp- Part No. 03440-90004

This manual backdating sheet makes this manual applicable to earlier instruments.
Instrument-component values that differ from those in the manual, yet are not listed in
the backdating sheet, should be replaced using the part number given in the manual.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
421-00925 and below 1thru 5 | 951-14220 and below h)
63708625 and below 2thru 5
919-13650 and below 3thy S
951-14050 and below 4.5
CHANGE 1

Display and Ramp Assembly, Part No. 03440-66502, was used in instruments with Serial No. 421-00925 and below. The
schematic diagram (Figure 6-3) and Table 7-1, Replaceable Parts, apply to A3 Assembly 03440-66502 with the following
exceptions:

Delete: A3R65 R: fxd comp 12 k2 0683-1235 1 each
A3R64 R: fxd comp 22 kQ 0683-2235 1 each
A3R63 R: fxd comp 150 k2 0683-1545 1 each
A3Q18 TSTR: 2N2712 18540029 1 each
A3QCRI1 TSTR: diode 1820-0001 1 each
A3CRI15, 16 Diode: silicon 1901-0025 2 each
Add: A3C4 C: fxd 0.001 uF 01500050 1 each
A3R15,16 R: fxd comp 100 kQ2 0683-1045 2 each
A3Ql14 TSTR: selected 1854-0003 1 each
A3CR2 Diode: silicon 1901-0025 1 each
A3CRI12 Diode: avalanche 19020070 1 each

Substitute the following Print Command Circuit in place of A3Q14 and A3CRI12 replace A3QCRI as shown.
A3QI18, A3R63-65, and A3CRI5, 16.

A3Q15 BASE
9 . PRINT
INHIBIT A3 CRII CATHODE AsQ14
FA3RIS '
P I00K !
RAMP
s 21, PRINT COMMAND
J_ A3CR2 A3CRI2
A3C4e A3RI6 L
To.om asew RAMP
6.6V
| A3RS5!

A3Q6 COLLECTOR



Appendix C Model 3440A

Manual Backdating Changes (Cont’d) Model 3440A Page 2

Following is the component location drawing for Display and Ramp Assembly 03440-66502.
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CHANGE 2

The schematic diagram and Replaceable Parts list\ on the following pages apply to Decade Counter Assembly, Part No.
52121-4A, which was used in instruments with Serial No. 637-08625 and below. Later instruments use Part: No.
05212-6016, which may be used as direct replacement for 521214 A.

CHANGE 3

Beginning with Serial No. 951-13651, the following parts were changed:

J3 changed from 1251-0148 to 1251-2357.

S6 changed from 3101-0033 to 3101-1234. ]

W1 changed from 8120-0078 to 8120-1348. v

Rear panel changed from 03440-00202 to 03440-00203.
Old part numbers must be used in instruments Serial No. 919-13650 and below unless all four parts are replaced with new
part numbers to conform to LE.C. standards (No. 66).

CHANGE 4
A2Q3 changed from 1850-0096 to 1850-0074. New part is recommended replacement for all instruments.
CHANGE §

Beginning with Serial No. 951-14221, the following changes were made:

R6 changed from 2100-0438 to 2100-2993.

S1,3101-1244 added.

R10, 0683-3335 added.

Front panel changed from 03440-00201 to 03440-00204.
Old part numbers must be used in instruments Serial No. 951-14220 and below unless all parts are replaced with new part
numbers to conform to LE.C. standards (No. 66).



A5 thru A8 ASSEMBLY
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c|{CR|Q|R R
1| us | E3] cafD3 §3¢]GS
2l F3|E3|G3|cCa | 35)G
3| F3 | E4 | F5 | —- 36 | G4
4| Ha |E4] FA[ -- 37 | E5
5| F4 | D3| J4 ]| - 38 | F5
6l Fsip3|Jgs | D2 |94
7]ms |pajas | D4 | 40KS
glys Ipa)aa| D3 | 4Lids
g |J4 | H3 D5 { 42 | J4

10 | H4 | G4 F3 | 43 ) K5
11 | J3 | H5 F3 | 44 | HS
12|33 | H3 E4 | 45 | H4
13 | K3 | H5 g5 | 46|35
14 K5 | 47 | HS
15 K4 | 48 | K5
16 K3 | 49 ) J4
17 K3 | 50 | K4
18 g3 | 51| K4
19 F3 | 52 | K4
20 G4 | 53] J4
21 F3 | 54| J3
22 s | 55| K3
23 H4 56 | H3
24 G3 | 57| H3
25 G3 58 | J4
26 E4 59 | H4
27 F4 60 | K3
28 G3 61 | 33
29 ES5 62 | H4
30 F4 63

31 G5 | 64

32 E4 | 65

33 G5 | 66
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Model 3440A

Appendix C

REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
AS 52121.-4A Counter Assembly: Decade -hp-
Ci 0140-0194 C: fxd mica 110 pf 5% 300 vdew 14655 | CD15F111J
C2 0140-0217 C: fxd mica 140 pf 2% 300 vdcw 14655 | RDM15F141G3C
C3 0140-0194 C: fxd mica 110 pf 5% 300 vdcw 14655 | CD15F111J
C4 0140-0195 C: fxd mica 130 pf 5% 300 vdew 14655 | RDM15F131J3C
C5, C6 0140-0194 C: fxd mica 110 pf 5% 300 vdew 14655 | CD15F111J
Cc1 0140-0198 C: fxd mica 200 pf 5% 300 vdew 14655 | RDM15F201J3C
Ccs8, C9 0140-0194 C: fxd'mica 110 pf 5% 300 vdcw 14655 | CD15F111J
Cl10 0140-0195 C: fxd mica 130 pf 5% 300 vdew 14655 | RDM15F131J3C
C11, C12 0140-0198 C: fxd mica 200 pf 5% 300 vdcw 14655 | RDM15F201J3C
C13 0140-0199 C: fxd mica 240 pf 5% 300 vdcw 14655 | RDM15F241J3C
CR1 thru 1901-0025 Semicon Device: diode junction 93332 | D3072
CR8 .
CR9 thru 1910-0015 Semicon Device: diode germanium 73293 | HD-1409
CR13
DS1 05212-6011 Exciter: Photoconductor Matrix
DS2 thru Not assigned
DSs5
DS6 1970-0009 Tube: 10 digit indicator
MP1 0905-0043 Gasket: Photoconductor
MP2 0905-0051 Light Mask: Felt included in A5DS1
MP3 5212A-83C Cover: Photoconductor included in A5DS1
Q1 thru Q8 1850-0062 TSTR: GE PNP selected -hp-
R1 0686-4735 R: fxd comp 47k 5% 1/2 W 01121 | EB4735
R2 0845-0001 Network: Resistive -hp-
R3 thru R5 Not assigned
R6 thru R9 0683-3945 R: fxd comp 390 kQ 5% 1/4 W 01121 CB3945
R10 thru 0683-5635 R: fxd comp 56 kQ 5% 1/4 W 01121 §{ CB5635
R17
R18 0686-7525 R: fxd comp 7500 £ 5% 1/2 W 01121 | EB7525
R19 0683-4335 R: fxd comp 43 kQ 5% 1/4 W 01121 | CB4335
R20 0683-1035 R: fxd comp 10k 5% 1/4 W 01121 | CB1035
R21 0683-1045 R: fxd comp 100 kQ 5% 1/4 W 01121 | CB1045
R22 0683-3925 R: fxd comp 3900 @ 5% 1/4 W 01121 | CB3925
R23 0683-4735 R: fxd comp 47kQ 5% 1/2 W 01121 | CBA4735
R24 0683-1815 R: fxd comp 180 @ 5% 1/4 W 01121 | CB1815
R25 0683-3925 R: fxd comp 3900 Q 5% 1/4 W 01121 | €B3925
R26 0686-7525 R: fxd comp 7500 @ 5% 1/2 W 01121 | EB7525
R27 0683-4335 R: fxd comp 43 k9 5% 1/4 W 01121 | CB4335
R28 0683-1035 R: fxd comp 10 kQ 5% 1/4 W 01121 { CB1035
R29 0686-7525 R: fxd comp 7500 @ 5% 1/2 W 01121 | EB7525
R30 0683-4335 R: fxd comp 43 kQ 5% 1/4 W 01121 | CB4335
R31 0683-8225 R: fxd comp 8200 Q@ 5% 1/4 W 01121 | CB8225
R32 0683-1045 R: fxd comp 100 kQ 5% 1/4 W 01121 | CB1045
R33 0683-4735 R: fxd comp 47k 5% 1/4 W 01121 | CB4735
R34 0683-3925 R: fxd comp 3900 © 5% 1/4 W 01121 | CB3925
R35 0683-1815 R: fxd comp 180 Q 5% 1/4 W 01121 | CB1815
R36 0683-3925 R: fxd comp 3900 £ 5% 1/4 W 01121 | CB3925
R37 0686-7525 R: fxd comp 7500 @ 5% 1/2 W 01121 | EB7525
R38 0683-4335 R: fxd comp 43 kQ 5% 1/4 W 01121 | CB4335
R39 0683-1035 R: fxd comp 10kQ 5% 1/4 W 01121 | CB1035
R40 0686-7525 R: fxd comp 7500 @ 5% 1/2 W 01121 | EB7525
R41 0683-4335 R: fxd comp 43 k2 5% 1/4 W 01121 CB4335
R42 0683-1035 R: fxd comp 10k 5% 1/4 W 01121 CB1035




Appendix C

Model 3440A

REFERENCE

-hp_

A8

Same as AS

DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.

A5 (Cont'd) _
R43 0683-1045 R: fxd comp 100 kQ 5% 1/4 W 01121 | CB1045
R44 0683-4735 R: fxd comp 47kQ 5% 1/4 W 01121 | CB4735
R45 0683-3925 R: fxd comp 3900 2 5% 1/4 W 01121 | CB3925
R46 0683-1815 R: fxd comp 180 © 5% 1/4 W 01121 | CB1815
R47 0683-3925 R: fxd comp 3900 2 5% 1/4 W 01121 | CB3925
R48 0686-7525 R: fxd comp 7500 @ 5% 1/2 W 01121 | EB7525
R49 0683 -4335 R: fxd comp 43 kQ 5% 1/4 W 01121 | CB4335
R50 0683-8225 R: fxd comp 8200 Q 5% 1/4 W 01121 | CB8225
R51 0683-6835 R: fxd comp 68 k2 5% 1/4 W 01121 | CB6835
R52 - 0686-7525 R: fxd comp 7500 © 5% 1/2 W 01121 | EB7525
R53 06834335 R: fxd comp 43 kQ 5% 1/4 W 01121 | CB4335
R54 0683-1035 R: fxd comp 10 kQ 5% 1/4 W 01121 CB1035
R55 0683-1045 R: fxd comp 100 k2 5% 1/4 W 01121 | CB1045
R56 0683-4735 R: fxd comp 47TkQ 5% 1/4 W 01121 | CB4735
R57 0683-3925 R: fxd comp 3900 © 5% 1/4 W 01121 | CB3925
R58 0683-1815 R: fxd comp 180 @ 5% 1/4 W 01121 | CB1815
R59 0683-3925 R: fxd comp 3900 @ 5% 1/4 W 01121 | CB3925
R60 0686-7525 R: fxd comp 7500 @ 5% 1/2 W 01121 | EBT7525
R61 0683-4335 R: fxd comp 43 kQ 5% 1/4 W 01121 | CB4335
R62 0683-1035 R: fxd comp 10 k2 5% 1/4 W 01121 | CB1035
V1 1990 -0009 Plate: Photoconductor Matrix ~hp-

~ XDS6 5212L-83C Socket: Digit Display Tube ~hp-
A5A1 05212-6011 Indicator Assembly: Digit ~hp-

Includes: DS1, R2, V1, MP1, MP2, MP3
A6 Same as AS
AT Same as AS






