!
J

OPERATING AND SERVICE MANUAL

-hp- Part No. 0035090263

ATTENUATOR SET
MODEL 350D

I

|!1il

=

Serials Prefixed: 0220-

juetronics international, InG.
vae % @0&552“8258
MASTER COPY

Copyright Hewlett-Packard Company 1962

P.0. Box 301, Loveland, Colorado, 80537 U.S.A.
Printed: MAR {1971



https://www.manualsplus.com/

Table of Contents

TABLE OF CONTENTS

Section Page
I GENERAL INFORMATION .............. .. 1-1
I-1. Introduction .................. .. ... i1
1-3. Description ... ... .. ......... .. ... 1-1
160 Uses oo 1-1
1-8.  Instrument and Manuat Identification . . . . . 1-1
Section Page
Il INSTALLATION .............. ... ... . 2-1
1-3 Introduction .............. ... .. .. .. 2-1
23, Initial Wspection. ........... ... ... ... 2-1
25 Ipstallation ... ... ... ... . .. . ... 2-1
2-7. Combining Case ................... .. 2-1
29, AdapterFrame ........ ... ... ... . .. 2-1
211, Repackaging for Shipment .. ........ ... 2-1
Section Page
I OPERATING INSTRUCTIONS . ... ....... ... 3.1
3-1. Operating Considerations .. ...... ..., 13
320 Impedance ................. .. .. ... 341
3-4.  leadsand Connections ............... 3-1
3-6.  Input Power Limitations . ... ......... :3-1
3-8. Operating Procedures ................. 3.1
3-8 Maiched Impedance ... ........ .. .. .. 3-1
3-12. Use of Impedance-Matching Network . . .. 3-1
3-14. Matchingatthe Input ... ...._........ 3-1
3-16. Matching at the Oatput ... .. .......... 3-3

Model 350D
Section Page
IV THEORY OF OPERATION .... ., ... ... . 4.1
4-1. Geperat ............ ... .. ... .. .. 4-i
4-3.  Attenvation Expressed in Decibels . ... ... 4-1
4-4.  Power and Voltage Ratios .. .. .... ... .. 4-1
47 ReferencefordB............ ... .. 4-1
Section Page
V. MAINTENANCE ..................... 5-1
31, Introdection . ... ... ... .. ... ... 5-1
5-3. Instrument Cover Removal .. ..... ... oSl
5-5. Component Replacement ........... ... 5-1
5-6.  Removal of Attenuators ... ....... ... 5-1
5-8.  Replacement of Resistors .. ......... . 5-1
5-10. DC Performance Test ............... .. 5-1
513, ACPerformance Tost . ..., ... ... ... . 5-2
5-16. Adjustment Precedure ... ... ... ... ... 54 .
Section Page
VI REPLACEABLEPARTS ............ ... .. 6-1
6-1. Introduction ............ ... .. ... . 6-1
6-4. Ordering Information ........ .. . ... . .. 6-1
6-6. NonlListedParts ................. ... 6-1
APPENDICES

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



https://www.manualsplus.com/

™,

Model 350D

LIST OF TABLES

Page
Specifications ... ...... ... .. .o 1-1
Attenuator Factors . .. ... ... . oo 31
Model 350D Matching Network Values ........ 3-2
Test Equipment Required .................. 50
DC Performance Test, Supplemental Data ...... 53
AC Performance Test, Supplemental Data ... .. 5-4
1 dB Step Attenuator Padding Data .. ......... 54
10 dB Attenuator Padding Data . ............. 5.5
Replaceable Parts ... .. ... ... ... it 6-2

Numbher Page
1-1. Model 350D Aftenuation Set ................ 10
3-1. Model 350D Typical Applications ............ 32
3.2, Model 350D Matching Network .............. 3.3
4-1. Model 350D Simphified Circuit .. .. ....... ... 4-1
51. Cabinet Removal .............. . ..o, 50
5-2. Model 350D Rear View

{Rear Panel Removed) .................... 5-1
5-3. Assembly Al Component Identification ....... 52
54, Assembly A2 Component Identification ....... 52
5-5. DC Performance Test Setup . ........o.vvnnnn. 53
56, ACPerformance Test Setup .. .......... ... 53
5<7. Model 350D Schematic Diagram ............. 5-6

Table of Contents

LIST OF ELLUSTRATIONS



https://www.manualsplus.com/

Section

Figure 1-1. Model 350D Attenuator Set

Model 350D

360D-A-2372
3500-A-2373



https://www.manualsplus.com/

Model 350D

Section |

SECTION 1

GENERAL

11. INTRGDUCTION,

1.2. This section contains information relating to the
description and uses of the Model 350D Attenuator Set,
Instrument serial numbering and manual identification are
also discussed.

1-3. DESCRIPTION.

14, The Model 350D is an accurate, wide frequency range
attenuator which provides attenuation from 0 dB to a
maximum of 110 dB. The Model 350D will dissipate a
maximum of 5 watts in continuous use with good accuracy
from dc to 1 MHz. The Model 350D consists of two
sections: (1) 100 dB adjustable in 10 dB-steps, and (2} 10
dB, adiustable in 1-dB steps. The two sections are additive,
allowing attenuation in 1-dB or 10:dB increments over the
full 110-dB range. A floating input is included which
isolates the attenuator circuit ground from cabinet ground,
allowing an ac input to be at a de level,

1-5. The -hp- modular enclosure design aliows convenient
conversion from a bench model to a model which mounts
in a standard 19-inch rack. The modular design provides the
mechanical stability necessary for stacking instruments on a
flat surface.

1-6. USES.

1.7. Wide frequency range, high power dissipation capabil-
ity, and accuracy make the Model 359D useful in such
applications as attenuating an oscillator output, checking
gain and frequency response of an amplifier, and deter-
mining transmission loss. Use of the Model 350D is possible
with a mismatched load or source impedance. Information
on impedance matching networks and the attenuation
losses involved are given in section II1.

INFORMATION

1-8. INSTRUMENTS AND MANUAL IDENTIFICATION.

19, Hewlett-Packard uses a two-section serial number. The
first section (prefix) identifies a series of instruments. The
last section (suffix) identifies a particular instrumenti within
the series. I a leftef is included with the serial number, it
identifies the country in which the instrument was man-
factured. If the serial prefix of your instrument differs from
the one on the title page of this manual, 2 change sheet wilt
be supplied to make this manual compatable with newer
instruments. All correspondence with Hewlett-Packard
should include the complete serial number.

Table I-1. Specifications

ATTENUATION:
110 dBin 10 dB and 1 dB steps (additive)

ACCURACY, 16-DB SECTION:
From dc to 100 KHz, error is less than £0.125 dBat any
step; from 100 KHz to 1 MHz, error is less than £0.25
dB at any step.

ACCURACY, 100-DB SECTION:
From dc to 100 KHz, error is less than £0.25 dB at any
step up to 70 dB, less than £0.5 dB above 70 dB; from
100 KHz to 1 MHz, error is less than %0.5 dB at any
step up to 70 dB; less than £0.75 4B above 70 dB.

POWER CAPACITY:
In 600 ohms: 5 watts (55 Vidc or rms)
maximum continuous duty
DIMENSIONS:
Module 6-3/32 in. high, 5-1/8 in. wide, 8 in. deep

1-%
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SECTION H
INSTALLATION

2-1. INTRODUCTION,

2-2. This section contains information and instructions
necessary for the installation and shipping of the Model
350D Attenuwator Set. Inciuded are fnitial inspection proce-
dures, installation information, and instructions for re-
packaging for shipment,

2-3. INITIAL INSPEETION,

24. The -hp- Model 350D Atfenuator Set received a
careful mechanical and electrical inspection before ship-
ment. As soon as the Model 3501} is received, verify that
the contents are intact and as ordered. Although the
ingtrument should be free of mars and scratches and in
perfect electrical condition, it should be inspected for any
physical damage which may have been incurred in transit.
Also test the efectrical performance of the instrument using
the procedures given in Paragraphs 5-10 thru 5-15. If any
physical damage or electrical deficiency is foend, refer to
the warranty on the inside front cover of this manual.
Should shipping of the instrument become necessary, refer
to Paragraph 2-11 for repackaging and shipping
instructions.

2.6, INSTALLATION.

2-6. The Model 350D is a submodular unit suitable for
bench top use, However, when used in combination with
other submoduiar units it can be bench or rack mounted,
The -hp- combining case and adapter frame are designed for
this purpose.

2-7. COMBINING CASE.

2-8. The combining case is a fullmodule unit which
accepts various combinations of submodular units. Being a
full-module unit, it can be bench or rack mounted and is
analogous to any full-module instrument.

29, ADAPTER FRAME,

2-10. The adapter frame is a rack frame that accepls any
combination of submodular units. I can be rack mounted
only. For additional information, address inquiries to your
-hp- Sates and Service Office. {See Appendix B for office
locations.)

2-11. REPACKAGING FOR SHIPMENT,

2-12. The following paragraphs contain a general guide for
repackaging for shipment. Refer to Paragraph 2-13 if the
original container is te be used; 2-14 if i is not. If you have
any questions, contact your local -hp- Sales and Service
office.

NOTE
If the instrument is o be shipped to
Hewlett-Packard for service or repair,
attach a tag to the instrument identifying
the owner and indicate the service or
repair {0 be accomplished; include the
model number and full serial number of
the instrument. In any comespondence,
identify the instrument by model num-

ber, serial number, and serial mumber
prefix.

2-13. If original container is to be used, proceed as follows:

a. Place instrument in original contziner if available.
If origingl container is not availaele, one can be
purchased from your nearest -hp- Sales and Service
Office,

b. Ensure that the container is well seaied with strong
tape or metat bands.

2-14, If original container is not to be used, proceed as
follows:

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

b. Use packing material around all sides of instru-
ment and protect panel face with cardboard strips.

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

d. Mark shipping container with “DELICATE IN-
STRUMENT,” “FRAGILE,” etc.

2-1
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Table 3-1, Attenuator Factors

Model 350D

dB Attenuation Factor, dB Attenuation Factor, dB Attenuation Factor,
0 1.0060 37 01413 74 0001995
1 8913 38 012590 75 DD01778
2 7943 3¢ 011220 76 00015850
3 7079 40 0190000 77 £0014130
4 6310 41 .008913 78 O00125%0
5 5623 42 007943 79 08011220
6 5012 43 067079 80 00010000
7 4467 44 006310 81 0008913
8 3981 45 005623 82 00007943
9 3548 46 005612 83 00007079
10 3162 47 004467 84 20606310
il 2818 48 003981 85 00005623
12 2512 49 603548 86 00005012
13 2239 50 003162 87 00004467
i4 1995 51 D02818 88 00003981
15 1778 52 002512 83 00003548
16 13585 53 602239 90 06003162
17 1413 54 001995 91 06002818
18 1259 35 D078 92 00002512
19 J122 56 DO1585 93 00002239
20 1006 37 601413 94 00001995
21 08913 58 601259 95 00001778
22 07943 59 L0122 96 00001 585
23 07079 60 601000 a7 L00001413
24 06310 6} B0GR913 98 06001259
25 05623 62 00067943 99 00001122
26 05012 63 0007075 100 080010000
27 04467 64 0006310 101 000008913
28 063981 65 0005623 102 000007943
29 03348 66 0005012 103 LO00GT7079
30 03162 67 0004467 104 000006310
31 02818 68 0003981 105 L0O0005623
3z 02512 69 0003548 106 600005012
33 02239 0 003162 107 000004467
34 01995 71 0002818 108 000603981
35 01778 72 0002512 109 A00003548
36 01585 73 0002239 110 000003162
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SECTION {H

OPERATING

3-1, OPERATING CONSIDERATIGNS,
3-2. IMPEDANGCE.

3-3. For full accuracy and ease of application, the source
and load impedances should match the impedance at the
INPUT and QUTPUT terminals of the Model 350D. When
source and load impedances are the same as the impedance
of the Model 350D, the amount of attenuation in the
circuit is the sum of the two attenuator-knob settings, I an
impedance-matching network is used (see Paragraph 3-12},
the amount of insertion loss must be added to the Model
35001 setting to obtain the amount of attenmaation between
source and joad.

3-4. LEADS AND CONNECTIONS.

3-5. When making connections to the Model 350D and the
other instruments in the test of measurement setup, use
shielded {coaxial} leads as short in length as possible.
Failure to use shielded leads may result in attenuation of a
different value from that sei on the Model 350D controls,
especially at high attenuator settings and at frequencies
above 100 KHz. The shunting effect of stray capacitance
{leads, terminals, etc) is a factor at high frequencies unless
shielded connections and short lead lengths are used. Three
connectors at the INPUT terminals allow an ac input to be
ficated at a de potential. Connect all inputs te the top and
fower left INPUT terminals. If both input leads are
shielded, connect the shield to the lower right terminal
(mazked -.:5_:- ) which is at cabinet ground potential. If an
input 1§ ac, but at some dc level, the load on the Model
350D must also be floating, i.e. not connected to cabinet
ground potential ( w.:;_j.-.- ).

35. INPUT POWER LEMITATIONS,

3-7. Do not apply more than 5 watls maximum to the
Model 350D INPUT terminals. For the Model 330D {input
impedance, 600 ohms), 5 watts corresponds o approxi-
mately 55 volts (de or rms).

tCAUTION ¢

The Model 350D may be damaged by
applying power to the QUTPUT terminals
or by applying more than 5§ watts to the
INPUT terminals.

3-8, GPERATING PROCEDURES.
3-9. MATCHED IMPEGANGE.
3-10. When the Model 350D INPUT and OUTPUT termi-

INSTRUCTIONS

nals are terminated properly, attenuation is the sum of the
10 DB and the 100 DB control seftings. The voltage at the
output of the Model 350D may be determined if input
voltage {or input dB level) and the ameount of attenuation
inserted by the Model 350D are known. Table 3-1 shows
the attenvation factor (Ap) over the attenuation range of
the Model 350D. The method for finding the input level in
dBm, is explained in Section IV. To find the voltage at the
output terminals proceed as follows:

a. Determine the input voltage to the Model 350D
and the amount of atfenuation set on the Model
350D.

b. Locate the amount of atfenuation in the dB
¢olumn of Table 3-1 and read the corresponding
attenuvation factor.

¢. To calculate the output voltage, multiply the input
voltage by the atfenuation factor. See Paragraph
3-11 for an example.

3-}t. In Figure 3-1 A and B the Model 350D is shown
connected to a matching source and load. In both cases the
Model 350D is set to attenuate the signal by 24 dB. The
attenuation factor for 24 dB from Table 3-1 i3 0.0631 and
the output voltage, for the conditions shown in Figure
3-1A, is then:
Vut = (55¥) (0.0631) = 3 47 volts

For Figure 3-1B the attenuation factor is the same as for
Figure 3-1 A and the output voltage is:

V= (50v) (0.0631)=3.155 volts

3-12. USE OF IMPEDANCE-MATCHING NETWORK.

3-13. NEED FOR INPUT MATCH. An impedance-
matching network is necessary between source and Moded
350D attenuator under the foliowing conditions:

a. Source frequency is 100 KHz or above.

b. Madel 350D is set for less than 20-dB attenuation,

¢. Source oufput frequency response is affected by
mismatched impedance.

d. Source output is monitored by meter which is
accurate only when source operates into matched
joad.

3-14. MATCHING AT THE INPUT.

a. When the source is not affected by mismatch and
source impedance is lower than that of Model

31
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Section HI Model 350D
MODEL bB__,
SOURCE 350D e LOAD
253
Vipy = 85V i 20 | Vour 347V
600 ouMs © 0 o Cg00 OHMS
OQUTEUT IMPEDANCE +370BM s G +13DBM INPUT IMPEDANGE
[o] ¥ O Og ¢! 8
4DB + 2008 = 2408 TOTAL ATTENUATION A
MODEL -
350D 4
SOURCE ATTENUATION FAGTOR LOAD
FOR 24DR¥* « 063
50V X 0631 = 3158V
0B
Vi 50V L 20 i Vour=3.155v
600 OHMS & © s, Q600 OHMS
QUTRUT IMPEDANGE sov & s 3.188v INPUT IMPEDANCE
& O O O O
f = ¥SEE TABLE |
24 DB ATTENUATION 3| B
MODEL 08 4 FROM TABLE 3-3¢
SOURCE 350D N Uz 489.9 OHMS LOAD
V= 9824 OHMS
We 2434 OHMS
DB =
N - !NSERT‘I?IQ ;Of;‘s‘ D8 VT 097V
L3 u I v #
800 OHMS O i G é +13DEM 3w +308M ClJzoc OMMS
ouTPUT |M¢enmger +3708M sl o olle i b i INPUT IMPEDANCE
Oz O
i z 13DBM-IODE{INSERTION
2408 ATTENUATION LOSS) = 30BM c
%05%%1- PB4 FROM TABLE 3-3:
SOURCE U= 3,232 OHMS L.OAD
V: 4690 OHMS
W= 836.2 OHMS
08 INSERTION LOSS = 1508
Vi =55V ‘ '@' 2o ; A AN F Vour=0&17v
f! v
500 OHms O O é +13D8M Sw ~2DBM <Lsooo OHMS
OUTPUT IMPEDANCE +37DBM 6 G 4 3 INPUT IMPEDANGE
O ? O O o - At
+[3DBM-15D8 = -2 DBM
2408 ATTENUATION D

Figure 3-1. Model 350D Typical Applications

Table 3-2. Model 350D Matching Network Values

Z U v W Insertion
{ohms) (ohms) {ohms) {chms) Loss
50 574.5 2.111 49.92 17dB
200 489.9 5824 243 .4 10-dB
500 2452 13.22 1148.0 4 dB
2000 3306 1674.0 670.8 11 dB
5000 3.232 4690.0 636.2 15-dB
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u v
Or AN ¥ AN <
IMPEDANCE OF _ _ IMPEDANCE OF
mOpEL 3500 - 600N w 2% SQURCE ORLOAD
O g O

Figure 3-2. Model 350D Matching Network

350D, a series resistor may be used between source
and attenuator. The resistor value should be the
difference between Model 350D impedance and
source impedance.

b. Ex¢ept for the condition stated in a., a resistive
impedance-matching network should be used. Re-
sistors should be deposited film or carbon type.
Also, better accuracy is obtained if the network is
enciosed in a shielded container and connecting
ieads are kepi short. Data on impedance-matching
networks for the Model 330D are given in Figure
3-2 and Table 3-2. The amount of insertion Joss is
included in Table 3-2.

3-15. NEED FOR QUTPUT MATCH. To maintain the
rated attenuation accuracy of the Model 350D, the imped-
ance of the load must match the output impedance of the
Model 350D, When the load also must be terminated in its
matching impedance, a resistive matching network must be
used. When mismatch does not affect the load, under some

Section I

conditions the required impedance match for the Model
350D can be obtained by use of a single resistor. Conditions
under which a resistor can be used, and use of matching
networks, ave discussed below,

3-16. MATCHING AT THE OUTPUT,

z. When the impedance of the load is lower than that
of the Model 350D and the load is not affected by
a mismatch, impedance match for the Model 350D
outpul can be obtained by inserting a resistor
between 350D output and load. Resistor vatue
should be the difference between the Model 350D
output impedance and the load impedance,

b. Whea the mmpedance of the load is much higher
than that of the Modet 350D, on the order of
50,000 ohms or more, impedance match for the
Modet 350D can be obtained by using a shunting
resistor actoss the Model 350D output. For the
Model 350D, the shunting resistor should be 600
ohms.

¢. Networks may be used which provide the Model
350D and its load with an impedance maich,
Network data and connections are given in Figure
3-2 and Table 3-2. Pigure 3-1C shows a network
for matching a 200-ohm load and the 600-ohm
Model 350D Output; Figure 3-1D shows a network
for matching a 5000-ohm load and the 600-ohm
Model 350D Output.

33
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Section IV

SECTION IV
THEORY OF OPERATION

4-1. GENERAL.

4-2. The Model 350D is shown in simplified schematic
form in Figure 4-1, In the complete schematic (Figure 5-7)
niote that each attenuator section, 10 dB and 100 4B, is
composed of four segments, each basically the same
configaration as shown in Figure 4-1. The attenuator circuit
ground. is isolated from the cabinet by capacitor Cl, to
allow a floating input, i.e. an ac signal at a de level,

4.3, ATTENUATICN EXPRESSED 1N DECIBELS,

4-4. POWER AND VOLTAGE RATIOS.

4-5. The basic equation for computing attemuation in
decibels is based on a power ratio where P = power, V =
voltage, and R = resistance:

I}
no. of decibels = 10 log g ("?—;) 1)
Since power is expressed as: P= % )
Equation (1) may be rewritten as;
vi?
no.of dB=10lo L &)
: B10 sz
i)
and if RI = R2 then,
fdB=101 . (V1)2 @)
no.of dB=101o 9
B0V,

The basic rules for exponents of logarithms then allow
equation (4) to be written as:

v
no. of dB = 20 logy ("V_;) {5}

4-6. The values of attenuation factor given in table 3-1 are
based on a voltage ratio assuming the resistarce-at the input
and output is the same. Values for Ay are computed using
equation (5} where Vq = Vi and Vo = V0

VYout = Vinhf ot “"Y"}“l}” = (6)
! Vout Af

Then substituting equation (6} in equation {(5) gives

1
of dB=20 By (3 7
110, O 10| A N
Solving for Ap gives
1
A= . no. of dB ()
antilogyn ——=7—

20

An example will check the value for Ay given in table 3-1 to
24 dB.

1 i
Af = = v (9)
antilogy g (Sg) antilogyg (1.2)

From a log table, the antilog)j of 1.2 s 15:85 and

Ag =0.0631 (10)

=3 ..........l.w
15.85
4-7. REFERENCE FOR DB.

4-8. The dB levels given in figure 3-1 are referenced to a
milliwatt of power, hence the term dBm. This indicates that
the fogarithm is taken of a power ratio where 1 milliwatt is
the reference. For the 37 dBm shown in figure 3-1D,
equations {1) and (2) show that:

2
(Goo )

B = 101eg10 T iivar

dBm =10log; (50000 = (3.7} =37

10 OB
ATTENUATOR

100 0B
77 ATTENUATOR

~

Figure 4-1. Model 350D Simplified Circuit

4-1
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SCREW,

I. REMOVE
REAR FOOT

2. REMOVE

3. SLIDE BOTTOM
COVER TO REAR
AND REMOVE

4. REMOVE

B. REMOVE FRONT

‘[ SLIDE
RELEASE

I
|
|
;
L

5. SUIDE TOP COVER

FOOT ONLY FOR
RACK INSTALLATION

TILT STAND

1~

7. PUSH FROM
INSIDE TO
REMOVE COVER

TO REAR AND REMOVE

6. REMOVE FOUR
SCREWS FROM
EACH SIDE COVER

Figure 5-1. Cabinet Removal

5-1. Test Equipment Required

P Instrument Type

Required Characteristics

Use

Recommended Model

___________ Power Supply

Output Voltage: 0 to 50V

Ioad Regulation: Less than 5 MV
change at output terminals for 0 to
2 amperes change

DC Performance Test

-hp- Model 6217A Power
Supply

DC Volémeter

Accuracy: *1% full scale
Ranges: 1 MV {0 100 V, 11 ranges

DC Performance Test

-hp- Model 412A BC Voli-
meter

Oscillator Output Frequency: 100 KHz and 1 MHz AC Performance Test -hp- Model 6518 Test
Output Voltage: 6 volt rms Oscillator
Amplifier Voltage Gain: 10 AL Performance Test Krohn-Hite DCA-10 Wide
Frequency Range: 100 KHz to 1 Mhz Band Amplifier
AC Voltmeter Accuracy: *2% full scale (Para. 5-14) AC Performance Test “hp- Model 403 B/Option 01
Ranges: 60 dB to +40 dB, 11 ranges AC Vokmeter
Battery operated
Resistor 6060 ohm, 10 W, LPI-10 £2% AC/DC Performance Corning Glass Works
Test Co. resistor, as specified
Resistor 300 ohm, 1O W, LPL1O 2% AC Performance Test Coraing Glass Works

Ce. resistor, as specified

50
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SECTION V
MAINTENANCE

5-1. INTRODUCTION,

5-2. Maintenance of the Model 3501 should be minimal

unless an overload voltage or physical damage requires
replacement of a part. To prevent possible leakage across
terminals at high frequencies, keep the instrument free of
dust.-The attenuator shaft bushings under the front panel
DB knobs should be lubricated annually with one drop of
light machine oil. Figure 3-7 i a-schematic diagram for the
Modet 350D.

5-3. INSTRUMENT COVER REMOVAL,

5-4, Figure 5-1 fllusirates the removal of all instrument
covers. This should be necessary only when replacing an
attenuator section or a switch component (see Paragraphs
5-5 and 5-7).

&5, COMPOMENT REPLACEMENT.

5-6. REMOVAL OF ATTENUATORS.

5-7. Figure 5-2 illustrates the Model 350D with rear panel
removed and identifies the components and assemblies. To
remove the attenuator assembilies, proceed as follows:

a. Remove all instrument covers (see figure 5-1).

b. Loosen screws in both attenuator knobs and
remove knobs.

¢. Disconnect coaxial cables from connectors J1 and
J2 (see figure 5-2). Mark cables for proper rein-
stallation. Remove capacitor Cl lead from ground
lug.

d. Remove flathead screws which fasten attenuvator
chassis {see figure 5-2) to instrument side castings.
Remove attenuator chassis from instrament frame.

e. Remove switch shaft nuts holding assemblies to
attenuator chassis. :

f. Remove the stotted metal steeve which clamps
each shield around the attenuator assembly. To
completely remove shield, unsolder the coaxial
lead between the two attenuators; use care to
avoid damage to cable insulation. This frees each
atteruator for individual repair or replacement.

g. Reassembly is essentially the reverse of the above
procedures.

58, REPLACEMENT OF RESISTORS.

5-9., Figure 5-3 identifies the resistors on the 100 4B
attenuator, Al, and figure 54 on the 10 dB attenuator, A2,
Replacement resistors may be ordered from the parts
information in section VI. When a resistor is replaced, a
padding resistor may be necessary to restore calibration
accuracy.

5-18. DC PERFORMANCE TEST.

5-11. Fhe dec performance test setup is ustrated in Figure
3-5. A DC Power Supply {-hp- Model 6217A) and a DC
Voltmeter (-hp- Model 412A) are required for this test. In
addition, a Corning Glass Works Co. 600 ohm, 10 watt,
1P1-10 #£2% resistor is required. This resistor musi be
enclosed in a shicld as shown in Figure 5.5.

3-12. To perform the d¢ performance test, proceed as
follows:

a. Make test setup Hlustrated in Figure 5-5.

b. Make control settings indicated in Step 1 of Table
52,

ATTENUATOR
CHASSIS

A2

J2

<l

MP-§-ii43

Figure 5-2. Model 350D Rear View (Rear Panel Removed)
5
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Mode] 350D

FROM J|
ONPUT]

350C/D « A -0078

TG RI3 FROM Ji
ON 82 F

IB0C/D-A-00T7

Figure 5-3. Assembly Al Component Identification

TCJ2 FRCM RS
0 CUTPUT ON S8iH
s2 Ri9 R20

RI7 RI8 R23
ofo

3I50C/0-A-Q0TR

FROM R8 TO JZ
ON 51 H (5 ®

% (8) WPUT LUG

Ri5 RiE6 RI7 R22 @ Rral LEAD

3650C/0-A 0079

5-2

Figure 5-4, Assembly A2 Component Identification

c. Adjust DC Power Supply for 50 volt indication on
DC Voitmeter for 350D.

d. Make control settings indicated in Step 2 of Table
5-2; if BC Voltmeter does not deflect fo same
position as in Step ¢ *tolérance listed for Step 2,
perform adjusiment procedure contained in Para-
graph 5-16.

e. Repeat Step d for remaining steps of Table 5-2.

&13. AC PERFORMANCE TEST.

5-14. The ac performance test setup is illustrated in Figure
546. An Oscillator {-hp- Model 651 B), an Amplifier (Krohn-
Hite DCA-10), and a battery operated AC Voltmeter (-hp-
Model 403B) are required for this test. In addition, (one
500 ohm and one 600 ohm, 10 watt, LPI-10 22% resistors
for the 350D). These resistors must be enclosed in a shield
as shown in Figure 5-6. The range-to-range accuracy of the
AC Voltmeter from +40 dB to -60 dB must be known to
within 0.1 dBat 100 KHz and 1 MHz. Any errors should be

[
;
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BC VOLTMETER
bpmopeL 4124

BPMODKL 350D

ATTENUATOR

POWER SUPPLY

£ 62ITA Q %
o - @ &

& [
pu— _e o i 1 sleTe]
-] ) @@@ PO 5] i I Mol
S
] | ! Egéon
1
\l_/ F500/0-8-00664
Figure 5-5. DC Performance Test Setup
F— WIDE BAND .
AMPLIFIER o
KROHN-HITE
MODEL DCA-IO
hp MODEL 3500 AC VOLTMETER
TEST OSCILLATOR ATTENUATOR hp MODEL 403B/0PT Ol
hp MODEL 8518 .
) PN
ﬁ
.‘ @ CJa Q Q ©
: O s
—— © °po Jo !
3BCC/D -0 - 006BA

Figure 5-6. AC Performance Test Setup

algebraically subtracted from the error found during the Table 5-2. DC Performance Test, Supplemental Data
performance test.
350D DC Voltmeter
5-15. To perform the ac performance test, proceed as Step Attenuator Volts Tolerance
follows: Setting Range
a. Make test setup #lustrated in Figure 5-6. 1 0 100
2 10 30 +A46v
b. Make control settings indicated in Step 1 of Table 3 10 10 +.15v
5‘3. 4 30 3 i46mv ............
5 *15mv
¢. Set Wide Band Ampiifier for maximum gain. 0 :
d. Adjust Osciflator AMPLITUDE centrol for con- 6 50 3 =4.6mv
venient reference on AC Voltmeter. 7 60 A 1 5mv
8 70 03 T 46my
¢. Make contro} settings indicated in Step 2 of Table 9 80 01 £.30my
5-3; if AC Voltmeter does not indicate same as 10 90 003 193 uv
reference Ztolerance listed in Table 5-3, perform
adjustment procedure contained in Paragraph 11 160 001 £30uv
5-16.

53
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Section V

f. Repeat Step e for Steps 3 thru 11 of Table 5-3.

g. Set 350D for 50 dB; AC Voltmeter for -20 dB.

Adjust Oscillator AMPLITUDE control for +2 dB
indication on AC Voltmeter.

h, Change 350D Attenuation to 60 B in I dB steps;

if AC Voltmeter does not indicate 1 (£0.125) dB
change for each step, perform calibration pro-
cedure contained in Paragraph 5-16.

i. Make controf settings indicated in Step 12 of

Table 5-3.

Table 5-3. AC Performance Test, Supplemental Data

Mode] 350D

i Adiust Osciliator AMPLITUDE control for con-
venient reference as indicated on AC Voltmeter.

k. Make control settings indicated in Step 13 of
Table 5-3; if AC Voltmeter does not indicate same
as reference #tolerance listed in Table 5-3, per-
form adjustment procedure contained in Paragraph
5-16.

1. Repeat Step e for Steps 14-thru 22.
m. Repeat Step g

n, Change 350D Attenuation to 60 dBin 1 dB steps;
if AC Voitmeter does not indicate 1 (£0.25) dB

Hay change for each step, perform adjustment pro-
Step }—(-)ISE:C;}&:;::; DB Setting A%g ?gatr;l;( o Tc;ieggse cedure contained in Paragraph 5-16.
1 100 KHz 0 +40 5-i6. ADJUSTMENT PROCEDURE,
2 | 160 KHz 10 +30 0.25
3 100 Kz, 20 +20 +0.25 5-17. The adjustment procedure comprises the addition of
4 160 KMz 30 +10 +0.,25 padding resistors to the attenuator switches. This procedure
5 100 KHz 40 0 +0.25 should be performed only when one of the attenuators is
G 106 KHz 50 10 +0.25 found to be out of tolerance. Table 54 contains the
7 100 Kz 60 220 +0.25 information necessary to pad the 10 dB atfenuator. Table
R 100 KHz 10 30 +0.25 5-5 contains the information necessary to pad the 100 dB
9 1060 KHz 80 40 +N.5 attenuator.
10 | 100KHz 90 -50 0.5
11 106 KHz 100 -60 +01.5 5-18. Aftenuation values above 40 dB are obtained by
12 1 MHz 0 40 using & combiration of the 10, 20, 30, and 40 dB
13 i MHz 10 +30 0.5 attenuator data. The error on any one of these steps might
14 1 Mz 20 +20 +0.5 be within tolerance, with the combination of two or more
15 1 MHz 36 +10 0.5 being out of tolerance. Therefore, padding resistor values
16 1 MHz 40 0 +0.5 are given in Tables 54 and 5-5 for errors which are by
17 1 MHz 50 10 +0.5 themselves, not our of tolerance.
18 1 Miz 60 =20 +0.5
19 1 MHz 70 30 0.5 5-19. To perform the adjustment procedure, find the value
20 1 MHz %0 40 +0.75 of padding resistor which corresponds to the magnitude and
21 1 MHz a0 .50 +0.75 direction of error. Add this resistor between the points
) 1 MHz 100 60 +0.75 indicated. Check the calibration by performing the appro-
priate performance test.
Table 5-4. 1 DB Step Attenuator Padding Data
1 DB Ste Magnitude and e . Position
Attenuatig)u Direction of Error Padding Resistor g‘*f Off §2
Position 0-0.05 10.05-0075]0.0750.1 1 Vilue -hp- Stock No. °s (See Figure 5-4)
3 + 75K 07580047 R37 7-8
3 10K G758-6006 R36 3-6
3 47K 0758-0005 R37 78
3 - 68K G758-0009 R36 36
3 + 33K 0758-0010 R37 7-8
3 - 51K 0758-6037 R36 56
4 + 15K 0758-0018 R4i 24
4 - 18K 0758-0019 R40 13
4 91K 07580038 R4t 24
4 - 12K 0758-0012 R40 1-3
4 + 68K 0758-0009 R4l 244
4 - 91K 07580038 R4G 1-3
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Mode 350D Section V
Table 5-5. 10 DB Aitenuator Padding Data
10 DB Step Magnitude and Direction of Error Padding Resistor Ref Position
Aftenuator Des on S1
Position }0.1-0.15[0.15:0.2 1 0.2-0.25 | 0.250.3 | 0.3-0.35|0.35.04 | Value | -hp- Stock No. {See Figure 5-3}

10 + 68 K| 07580009 R27 10-11
10 - 33K | 07580049 R26 12
10 + 47K | 07580005 RrR27 10-11
10 - 24K 07580073 R26 12
10 + 30K 07580045 R27 10-11
10 - 20K | 07580039 R26 12
20 + 47K 07580005 R31 4-5
20 - 162K | 07570130 R28 12-13
20 + 36K 07580036 R31 4-5
20 - 120K | 07580061 R28 12-13
20 + 27K (7580004 R31 4-3
20 - 100K | 07580053 R28 1213
20 + 24K | 07580034 R31 4.5
20 - 82K | 07580022 R28 12-13
20 + 2K | 07580033 R31 4-5
20 - 75K 0758-0075 R28 12-13
30 18K 0758-0043 R30 6-7
30 - 511X 07570135 R25 8%
30 + 1.5K 07580017 R30 6-7
30 - 383K 07570133 R25 89
30 + 11K | 07580069 R30 a-7
30 - 332K 1 07570132 R25 89
30 + 910 07580068 R30 6-7
30 - 274K | 07570131 R25 89
30 750 07580067 R30 6-7
30 - 215K 1 07570127 R23 &5
30 + 680 07580031 R30 6-7
30 - 200K 07570128 R25 &9
40 + 620 07580066 R32 316
40 - 1.62M| 07280001 R29 1415
40 + 470 0758-6029 R3z2 3-16
40 - 133 M| 07570140 R29 14-15 -
40 4 390 07580008 R32 3-16
40 - 11M | 07570139 R29 14-15
40 + 300 0758-0016 R32 3-16
40 - 909K ¢ 07570138 R2% 14-15
40 + 270 0758-0028 R32 3-10
490 - 750K | 07570137 R29 14-15
40 + 220 0758-0015 R32 3-16
40 - 619K | 07570136 R29 1415

5-5
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Section V

Model 3500

CI004B ATTENUATOR (3500348}
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- MEASURED VALUE OF RESISTOR MAY VARY FROM NOMINAL VALUE SHOWN, ACCURACY IS
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Figure 5-7. Model 350D Schematic Diagram
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Model 350D

Section V1

SECTION VI
REPLACEABLE PARTS

6-1. INTRODULTION,

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

a. Total quantity used in the iastrument (TQ
cohrmn). The total quantity of & part is given the
first time the part number appears.

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

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

d. Manufacturer’s part number.

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

54, CRDERING INFORMATIGN.,

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

§-6. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:
a. Instrument model number.
b. Instrument serial number.
¢. Description of the part.

d. Function and location of the part.

ABBREVIATIONS
s I, [C I nanosecondds) = 10-% seconds  SPOT ... .. single-pole doubio-thraw
impy . [ S not separately replacesble BPST ... ... singla-pofe singie-theaw
el L
i . 2 abms)  Ta .l tantaim
aid . .order by dessription G .. . wenperasiae coefficient
L2 T kifehmdst = 18" 2 shms 0D ..o Ll outsige diameter TGz ... il iy dloxide
*Hz talohertz = 19+2 etz 05, tagute
B ted | tolerance
inductar  gA . thE -, sripumer
. LT S pripted circait TSTR ...l traasistar
.. logavithmic taper  pF ... picofaradist = 1012 farads
Vo valllsh
v e e deposited - g v, ol inverse volizge  wEEW L. ahteraating current
. dodlepls doublethraw T mz!hampere(i)g:ljg :u??::ﬁ 3/0 ’ .. part 3; wnrkini usltage
.. . doubie-pols siaglethrow o ‘n-;ﬁ:gim‘s) = 06 ('mr:‘s ggs HOSUORIS) VAT oo vatiabie
. o metat fHlm paiy . pofystyrene  view . direct surrant working voltage
sjast ... sleetrolbytic e fac o opet .. potiometer
ergep sacapsutated manaiacterer pesk-to-poak .. watzls)
.. .mHksacond o . itk
waunting P parts par milion wi co il
................ Coo Haradish 1-3yaits BT . preeision [emperatues Wiy ]
eld effect transistar 1 ; coafficient, longterm W oo withaut
fxd . dxed - : sredls) stebiliny, matfor taferance) v
"""""""" . ... mitrasesandsish Ik &1 h .
Gahs galln arsenice o sicrovolnis) = 10 : wlts - p P 1 2T aprimum vakye selanted at
&He etz = M S hertz T Maylare Ah . I hodium factory, averags value
9 . ... qussdiad} IS _TOATMEAR-S3UArE shown {part may be omittad}
Gz germanilm  pA .. nehoanperels) = 10— ampers 0T oo L. rtEEY %L .. ne stasdard type membe:
ged ..groundies)  HE . ... normatly ciosed assignad fselectad of
e e e FETT wo . dudeniem spacial type
H. L henryliss) MO L .. permaiby gpen . sectisn{sh
H Comermiey NPQOLL L . nagative positive 2ere .. silisan
Hz . , bkt deycledsh per secand) {zero temperaiure coeffigient) ceo.o..slide ®Dupant de Nemopsrs
BECIMAL MULTIPLIERS
Peefin ~ Symboly  Wuitipher Prefin  Symbals  Multiphisr
tera i e senti 3 162
Giga G 159 mik n gl
mega M o: Meg 10% aerE i -5
kita Kark 0 nang r -
Becto [ 02 pigy [ 10-12
deka da 8 fernta t -1
dgei d 181 atts a 1418
DESIGHNATORS
ool omsembly FLL fileer  QOR ... .. ........ tra;sistorciode B intsyeatad sircuit
. .metar B. .. L FEsistar Vo vacuum thhe, skt bidh,
. hattgry RT thetisear phorasall, ere.
CapAtIGr g. Cawiteh WL . .catile
... dode T. transfarmer X ... socket
defny ne T8 terminal boatd KBS amploider
............ fanip TC thermovnuple  XF ... daseholder
Fsi eleCtrems part I* . test point Y . .. crysiah
PPN (1. 1} T8 termyingt i 2. e nEtwark
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Section VI Model 350D
Table 6-1. Replaceable Paris
REFERENCE -hp- .
e T DESCRIPT MFR. MFR. PART NO.
DESIGNATOR | PARTNO. | 19 TON R 0
Al 35CD-34B 1 | Assy, attenuator, 0-100 dB, includes: -hgz-
R1 thru R12, R25 thru R32, 81
A2 3500-344A 1 | Assy, sttenuator, G-1C dB, includes: -hp-
R13 thru R24, R36 thru R43, 52
C1 21700022 2 | C: fxd, my, 0.1 uF 20%, 600 vdow 84411 HEW 7
41 Connector: INPUT, inchides:
5060-0634 2 Assy, binding post: red -hp-
5060-06835 3 Assy, binding post: black -hp-
0340-0086 2 insulator, binding post: 2 hole {outside} -hp-
0340-0090 2 Insulator, binding post: 2 hole, keyed (inside) -hp-
32 Connector: QUTPLT, includes:
B060-0834 Assy, binding post: red -hp-
50680-0635 Assy, binding post: black -hp-
0340-0086 Insulator, binding post: 2 hole {outside) -hp-
0340-0090 Insulator, binding post: 2 hols, keyed (inside} -hp-
R1 G775-0002 1 | R: fxd, migh, 563 ohms 2%, 7 W 04674 | LPIY obd
R2 0766-0013 1 | R: fxd, migl, 563 ohms 2%, 3 W 0467C¢ | LPL-3 ohd
R3 0772-0001 1 | R: fxd, mfgl, 312 ohms 2%, 5 W 04870 | LPI-B obd
R4 0766-0009 1 | R: fxd, mfgt, 312 ohms 2%, 3 W 4670 | LPI-3 obd
RS 0775-0001 1 | R: fxd, mfgl, 491 ohms 2%, 7 W 04870 | ILPI-7 chd
RE 07660011 1 | R: fxd, migi, 491 ohms 2%, 3 W 04670 | LPI-3 obd
RY 0775-0003 t | R: fxd, mfgi, 588 ohms 2%, 7 W 04670 | LPI-7 ohd
R& 0766-0015 1 | R: fxd, mfgi, 588 ohms 2%, 3 W 04870 | LP1-3 obd
RS 0772-0002 1 | R: fxd, migh, 422 ohms 2%, 5 W 04670 | LPI-5 ohd
R190 0766-0012 1 | R: fxd, mfgl, 38 ohms 2%, 3W 04670 | LPI-3 ohd
R11 Q60010 1 | R: fxd, mfgh, 120 ohums 2%, 3 W 04670 | 1L.P1-3 obd
R12 0766-0014 1 | R fxd, mfgl, 12 ohms 2%, 3W 04670 | 1L.PL-3 ohd
R13,R14 0766-0008 2 | R: fxd, mfgl, 103 ohms 2%, 3 W 04670 | LPI-3 ohd
R15, R16 0766-0003 2 | R: fxd, mfgl, 68.8 ohms 2%, 3 W 04670 | LPL-3 obd
R17,R18 07660007 2 | R: fxd; migl, 136 ochms 2%, 3 W 04670 | LPI-3 obd
R19, R20 0766-0001 2 | R fxd, mfgl, 34.5 ohms 2%, 3 W 04670 | LPE3 obd
R21 0786-0005 1 | R: fx@, mfgl, 1700 ohms 2%, 3W 04670 | LPE-3 obd
R22 07680004 1 | R: fxd, mfgl, 2580 ohms 2%, 3 W 04670 | LPE-3 obd
R23 0766-0008 1 | R: fxd, mfgl, 1260 ohms 2%, 3 W 04670 | LPi-3 obd
R24 07660002 1 1 R: fxd, mfgl, 5200 obms 2%, 3 W 04670 | LPE-3 obd
R28% thru R32* Factory selected part, may be omitted
K33 thru R35 MOt assigned
R38*, R37* Factory selected part, may be omitted
R38, R39 Not assigned
RA4Q*, R41™ Factory selected part, may be omitted
51 Nsr; part of A1
s2 Nsr; part of A2
5060-0705 1 | Assy, cover: haif recess {top) -hp-
5080-G727 1 | Assy, foot -hp-
50006710 1 | Cover {bottom} -hp-
50000702 2 | Cover, 6 x B {side) -hp-
BOB0-0702 2 | Frame,side 6 x 8 “hp-
0310112 2 | Knobs: bar w/arrow, black p-
00350-90203 1 | Manual: instruction {3500} Hp-
35C0D-2A 1 | Panel: front (350D only) -hp-
5000-7283 1 | Panei; rear -hp-
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Model 350D Section VI
Table 6-1. Replaceable Parts {(Cont’d)

REFERENCE fip-
!
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
AZ {Cont'd}

24600008 1 | Scraw: phillips head for rear of top cover -hp-
2370-00201 8 1 Screw: phitlips head for side panels -hp-
1490-0031 1 | Stand: tikt -hp-
350C-55A 1 | 10 dB shisld -hp-
350C-12A 1 | 10 dB shiald clarmp Sp-
350C-558 i | 100 dB shieid -hp-
3B6C-128B 1 | 100 dB shield clamp -hp-
350D-95A 1 § Attenuator Assy, 10 dB step; Includas -hp-

the following parts: 380C-12A,
350C-B5A and 3501-34A

350D-95B 1 | Attenuator Assy, 100 dB step; Includes -hpe
the following parts: 350C-12B,
350(:,553 ﬂnd 356D_34B ................... S :...“. :

+ 1 screww with nut is used, these are the stock numbers:

2420-0004 8 | Nut: hex wiiock -hp- I
23700013 8 | Serew: phillips head for side panei -hp-
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Appendix A

Code

CODE LIST OF MANUFACTURERS

Model 3500

The following code numbers are from the Federal Supply Code for Manufacturers Cataloping Handbooks H4é-1 {Name (o Code) and H4-2 (Code
to Name) and their latest supplements. The date of revision and the date of the supplements used appear af the bottom of each page. Alpha-
betical codes have been arbitrarily assigned to suppliers not appearing in the 4 Handbooks.

o, Manufaciurer Address
G000 U 8. A Common. .. ... «Any supplier of U.S,
00138 MeCey Elecironies. . .Mount Holly Springs, Pa,
00213 Sage Electronies Corp . - Rochester, N. Y.
H028T  Cemceo, Inc. - ... . -+ Pantelson, Conn.
00334  Humidial ... ........... + . Calton, Calif.
00348  Mictron, Co., Valley Stream, N.Y,
00373 GarlockIne. . ..........Cherry Hill, N, J.
00858  Aerovox Corp.. .. .. .. + . New Bedford, Mass.
G Amp.Iac. ... . . Harrisburg, Pa.
00781 Alrceaft Radio Corp.. -..%... Boonton, N.J.
00809  Croven, Lid, . ... ... Whithy, Ontario, Canada
00815 Nurthern Engineering

T.aboratories, Ine. . .. -Burlington, Wis,
90653 Samgamo Electric Co, ,

Pickena Div. . .. .. ... ... .. Pickens, S.C.
00B66  Goe Enginesring Ce. . . . . City of Industry, Cal,
00891 Carl E, Holmes Corp.. . . . .Los Angeles, Cal.
00929 Microlabine,. ... ... . ... Livingaton, N..J
01002 General Electric Co.,

Capacitor Dept.. . . .. . - - Hudson Falls. N.Y.
01009 Alden Products Co. . .Brockion, Mass.
01121  Allen Bradley Co.. - . .. Miklwaukee , Wis
01258 Lifton Indusiries, Inme, . .. . Beverly Hills, Cal.
01287 TRW Semiconduetors,lne. ... . Lawndale, Cal.
01265 Texas Instruments, Inc.,

Transigtor Products Div, . - . . - Dallas, Texas
0134¢  The Alliance Mig. Co . . . . . Allance, Dhio
D588 Small Parts Inc. . . 1.os Angelas, Cal.
01588  Pacific Relays, Inc. . . .Van Muys, Cal,
0187¢  Gudebrod Bros. Silk Co. . . New York, N.Y.
01930 Amerock Corp. Roeckford, .
01960  Pulse Engineering Co .. . .. Santa Clara, Cal.
02114 Ferroxcube Corp. of

America « ... ... . . .Baugerties, N.Y¥.
02118  Wheelock Signals,Inc.. . Long Branch, N.T,
02288  Cole Rubber and Plastics Inc -Bunnyvale, Cal.
02660  Amphenol-Borg Electronics

-« . Broadview, IIL.
92735  Radio Corp. of Ameriea,Semi-

conductor and Materials

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

TG, v e Old S8aybrook, Conn.
DZTTT Hopkins EngineeringCo. . . San Fernanda, Cal.
02875 Hudson Tool & Die . ... ... ..  Newark,N.J.
03286 Nylon Molding Corp. . .. .. .. Springfield, N.J,
03308 G.E. Semiconductor Prod.

Dept, ..o Syracuse, N. Y.
Q3705 Apex Machine & Tool Co. . . .Dayton,Chio
03787 Eldema Corp. - - ... - Compton, CaHf.
03818 Parker Seal Co. . . . .Los Angeles, Cal.
03877 Tramsitren E!ez‘tric Corp . Wakefield, Mass,
03888 Pyrofilm Resistor Co. ,

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

Finderre Plant. . ... v ... Bumerville, NOJ,
04008 Arrow, Hari and Hegeman

Flect, o, ..o vt v i e e Hartford, Corn.
04012 Taruus Corp. . Lambertville, N. §.
44062 Arce Electronic Ine . - Great Neek, N. Y,
04217 EssesWire. .. .. ... .. .. 1.08 Angeles, Cal.
04222 Hi-Q Division of Aerovox. .Myrile Beach, 8.C.
04334  Preeision Paper Tube Co, .. . .. Wheeling, IH.
04404 Falo Alls Division of Hewlett-

Packard Co. . ... .. . ... .. Pzlo Allo, Cal.
04631 Svlvan‘a Electric Products,

Microwave Device Div. . Mountain View, Cal.
04873 Dakota Engr.Inc, .. .. ... . Culver City, Cal.
04713 Motoroia Inc. Semicanductor

Frod. Div. .. ......... Phoenix, Artzona
04732 Fillron Co. ,Inc, Western

Div. .o Culver City, Cal,
04778 Avtomatic Eiu:lrxc Co....... Northlake, IH.
04796 Sequeia Wire Co. . ..., .. Redwead City, Cal.
(4811 Precision Coil Spring Ce. .. . . El Monte, Cal.
04870 P.M. Molor Company . . .. . .Westchester, 1l
04019 Component Mig, Service

Co. ... W. Bridgewater, Mass
85608  ‘Pwerntieth Cenlury Pmatics,

Inc. . . ... Los Angeles, Cal,
05277 Westinbhuu‘;e Blac ric Corp,

Semicenductor Dept, .., ... Youngwend, Pa.
00015-45

Revised: May, 1870

Code
No.

05347
GEIgT

08574
455983
05818

05624
06728

05729
05783
03829
GE004

0209
G6175

06402
08540
CE555

GGERE
06761
o6812
08280
4088
4126
UTLET

o7138

01149
07233
07256
07261
07263

G322
07387
a8

07700

igae
07910
07933

47980

48145
08249
08358

08524
08664
8717
8718

08727
08792

DEROG

08964
09026
08087
09134
09145

08250
08353
08569

08785
04922
10214

1041
10648

Manufacturer Address

lrontx, Inc, .
Unien Carbine Carp ,Fieet

Div.
Viking Ind, fnc.

. -San Mateo, Cal.

. New Yorx, N. Y.
C.;Lnogd Park Cal.

Icore Hlectro-Plastics In(, ...... Sunpyvale, Cal,
Cosme Plastic {¢/0 Electrieal
Spec.Co) ... .. . Cleveland, Ohio

Barber Colman Co, . - Rockford, I,
Tiffen Optical Co.
« -+ .. Roslyn Heights, Long Isl'md N Y
Metro TelCorpa. ool Westbury N. ¥.
ftewart Engincering Co, .. ...Santa Cruz, Cal,
Wakefield Engineering Inc.. . . Wakefield, Mass.
Bassick Co., Div. of Stewart
Warner Corp, _._,. ...,
Raycham Corp. .. . .
Bausch and Lamb Optmal

. Bridgeport, Conn.
. Redwood City, Cul.

Co. o ... . Rochester, N.Y.
E.T.A. Prodvcis Cs 01‘

America ... ... . Chicago, 1iL.
Amatom Electronic Hardware

Co,, e, . . New Rochelle, N. Y.
Beede Klectrical I.nstrument

Co.,Inc. ... L. ... Penmacook, N H,

General Devices Co, ,Ine. , ., , Indiznapolis, Ind.
Compenents Ine,  Ariz. Div. . . Phoenix, Arizona
Torringion Mig. Co. ,West Div, . . Van Nuys, Cal.
Varlan Assoc. Etmae Div, ., .. San Carlos, Cal.
Kelvin Eleetrie Co. . . Van Nuys, Cal,

Dightran Co. .. ... ... L ... Pasadena. Cal,
Transistor Blectronics
COTTh. e e v o4 e . Minneapolis, Minn.

Westinghouse Flectric

Corp. , Blectronic Tube Div. . . . . Elmira, N.Y.
Filmehm Corp. ... .. ... .. New York, N.Y
Cisch-Graphik Co. . ... . C‘xty of Industry, Cal.
Silicon Transister Cerp. . Carle Place, W. Y,
Avnet Corp. . . Culver City, Cal,
Fatrchild Camera & Inst. (‘o“‘o

Semiconductor Div.. .. .. Mountain View, Cal.
Minnesols Rubber Co. .. ... Minzeapolis, Minn,
Biricher Corp, The , _ ., , .Monterey Park, Cal.
Sylvania Eleet, Pred. inc.,

Mt, View Operations . ..
Techrical Wire Products

Inc. ... o Cranford, N, J.
Bodine Elect. Co, . Chicago, I},
Continental Device Corp.. . . .. Hawthorne, Cal.
Rayiheon Mig, Co., Semi-

conductor Div. . .
Hewlett- Packard Co, ,

New Jersey Diviston. . ... .. Rockaway, N.J,
U. 3. Engineering Co, . .. 1os Angeies, Cal.
Bliza, Delsert Co. . .. .. . ... .. Pomona, Cal.
Burgess Battery Co. ... ... ...
........... Niagara Falls, Ontario,Cunada
Deutsch Fastener Corp. .. .. Los Angeles, Cal,
Bristol Co,, The . Waterbury, Copn
Sioan Company .. .. . Bun Valley, Cal.
ITT Canaon Electric Inc ,

Phoenix Div.. ... .. L. Phoenix, Arizona
National Radic Lab Ing, ... ... Paramus, N.J.
CBS Llectronics Semiconductor

Operations, Div, of CBS Inc . . ..
Genera} Electric Ce,,

Miniature Lamp Bept. . ., .. ..Cleveland, Ohio
Mel-Hain ... ..., . JIndianapolis, Ind.
Babeack Relays Dv.. . ... .. .Costa Mesa, Cal,
Elestronie Enclosures Inc.., Los Anpeles, Calif |
Texas Cupaciter Co. . . ... ... Houston, Texas
Tech. Ind. Inc, Atohm

Mountain View, Cal.

Mountain View, Cal.

Lowell, Mass,

Blech . oL e e Burbank, Cal.
Electro Assemblies, Inc.. .. . Chicago, 1L
C& K Components Ine.. ... ... . Newlon, Mass.
Mallory Battery Cs. of

Canada, Lid,. .. ... Toranto, Oniario, Canada
Pennsylvania Fierocarbon Clifton Heights, Penn.
Burndy Corl, . ... . ... ... Norwalk, Conn.
General Transistor Western

Corp. .. ... .-v..-.... LosAnpeles, Cal.
Ti-Tal, ine. . . Berkeley, Cal.

£ar borun:lum Lo .. .... Niagara Falls, N Y.

Code
No.

11238
11237

11242
11312

11314
11453
11534
11711

1177
11870
12136
12361
12574

12647
12728
12869
12881
12930
12954
13019
13081
13103
13327
13388
13835

14089
14183
14298
14433

14483
14655
14674
14752
14960
15106
15203
15287
15204
15558
18586
15631
15772

15601
15818
16037
16179
18352
16554
16385
165688

16758
17188
17474
17675
1745
17856
17878
15043
18083
18324
18476
18486
18565

16588

18612
18873
18511
19315
195300

19489

Address

CTSof Barna, Ine, ... .. .. ... Berne, Ind.
Chicage Telephone of

California, Inc. . .. .. .. So. Pasadena, Cal.

Bay State Electronics Corp.
Teledyne Inc. , Microwave
|07 1 . <. +.. Palo Alte, Cal.
Ivatmnal Seal . -Downey, Cal.
Precision Connector Corp. . ... Jamalea, N, ¥
Duncan Electronies e, . ... . Costa Mesa, Cal,
General Instruinent Corp. ,

Semiconductor Division Prodeots

Grop ... .. .o L oa .. Newark, N.J,
Imperial Llectrumc }':c Buena Park, (al.
Melabs, Inc. .. . . - Pale Alto, Cal.
Phflade} iphia Handle Co v+ ... Camden, N, J.
Grove Mfg. Co., Ine. . . Shady Grove, Pa,
Guiton Bad. Ine, ADaLa &ystmn

- Waltham, Masag

. Albugquergue, N, M.
Clarostat Mig. (‘o Dover, N H,
Eimar Filter Corp . W, Haven, Conn.
Nippon Eleetric Co., Lid. . .. ... Tokye, Japan
Metex Elecironics Corp. . ... .. .. Clark, N.J.
Delta Semiconductor Inc. . . Newpor! Beach, Cal.
Dickson Electronies Corp,, . Seottsdale, Arizona
Adree Supply Co,, Ine. ..., .. Witchlts, Ransas
Wilco Products ... .. .. .., ..Deircit, Mich.
Thermolloy. ... ... .. .. Dallas, Texas
Selitron Deviees Ine. . Tappan, N.Y.
Telefunken [GmbH) ... .. .Hanover ,Germany
Migland -Wright Div. of

Pacific Industries, Ine. ... Kansas City, Kansas
Sem-TFech . ... ... ... .. . Newbury Park, Cal.
Calif Hesistor Corp . .. ... Sunta Montea, Cal,
American Components, Inc.. . Conshobocken, Pa.
ITT Semiconductor, & Biv. of

Int. Telephone and Telegraph

Corporation . . . ., .West Palm Beach, Fla.
Hewlett-Packard Company. . ... Loveland, Colo,
Cornell Duittier Elecirie Corp . Newark, N.J.
Corning Glass Works . ... .. ... Corning, N. Y.

Electre Cube Inc.. ... ... .., San Gabriel, Cal
Wiliiams Mig. Co. .. _ ... . ... Ban Jese, Cal.
The Sphere Co, ,Ing, . Little Falls, MN.J,
Webster Electronics Co. . New York, N. Y.
Scionics Corp. ... .. .. . Northridge, Cal.
Adjustable Bushing Co. N. Hallywood, Cai.
Micron Electroaics. ﬂﬁrdz\h City, Long Island M. Y,
Agpprebe Inst. Corp. . ... .. Lynbrock, N Y,

Cabletronies . - ... ... ... Costa Mesz, Cal.
Twentigth Century Coil

eing Co. v o0 e Santa Clara, Cal.
Fenwal Flect. Inz. P Framinghain, Mass,
Ameleo Ine. Mountgin View, Cal,

Spruce Pine Mica Co .
Omui-Spectra fne, . . .
Computer Diode Corg.
Eleciroid Co. .. L. ... Unioa, NJ.
Boots Ajrepraft Nuf (,crp ....... Pasadena, Cal.
ldeal Prec. Meter Co. Inc
De Jur Meter Div. .. ... ... Brocklyn, N. ¥
Delea Radie Div, of G, M. Corp. . Kokomo, Ind.
Thermoneties Ing. . Cufl{)[fﬂ. Park, Cal.
Tranex Company . ... . . Mountain View, Cal.
Hamlin Metal Produets Corp. . . A.kx'on,f)hio
Angsteohms Prec.Ine. .. .. No. Hollywood, Cal.
Siliconix lne, .. . .., ... .Sunnyvaie,Cal.
MeGraw-Edison . Mamhester, N.H.
Power Design Pacific Im. - . Paio Alto, Cal.
Clavite Corp, Bemiconductor st . Palo Alto, Cal.
Signetics Corp. - Sumnyvale, Cal.
Ty-Car Mig. Co. Inc. . ﬁolhslon) Muss.
TRW Elect. Comp, Div, Des Plaines, M}
Chomerics . . Plainville, Mass.
Curtis fns mmeni Tne . Mt. Kisco, N. Y.
Vishay Instrumaents Ine.. . ... ... Malvern, Pa.
£.1. DuPont and Co., Inc. . Wilmington, Del,
Durant Mig. Co. . ..., ... .. Milwaukee, Wis
The Bendiz Corp, , Navigation &

Control Div. .. .
Thomas 4. Bdison Indusiries
Div.of MeGraw-Edisen ... . West Orange, N.J.
Comeo . . . . Baldwin Park, Csi.

. Spruee Ping, N, ¢,
,,,,,, Detrois, 1L
. . Lodi, N.J

Feterbore, N.J.
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Code Manutsctarer Address
No,

19644 LRC Electronics . ... . . ..., Horseheads,N.Y.
19701 Elecira Mig. Co. ..... . Independence, Kansas
20183  Genersl Atronics Corp. . .. .. Philadelphia, Pa.
21226 Executong, Ing, .. ... Long Isiand City, N.Y.
21355  Fainir Bearing Co.,The . .. New Britian, Conn,
21520  Fansteel Metallurgieal Corp. . . .N. Chicago, Hl.
2302¢  General Reed Co. - Metuchen, N4
23042 Texsean Corp. Ind;anapnh&- ind.
23783  British Radis Ei czronacs Eid. . Washington, DL,
24455 G B, Lamp Divigior, Neln Park,Cleveland, (hio
24855  General Hadio Co. ... .. .. West Concord, Mass,
24881  Memeor Ine. ,Comp. Biv. . .Huntington Ind,
28365  Gries Reproducer Corp. . . . New Rochelle, N. Y.
26462 Grobert File Co.of Ameriea,Ine. Carlstadt, N.J.
26851 Compac /Hollister Co, . Hellister, Cal.
26882 Hamilton Watch Co. . . . . Lancaster, Pa.
28480 Hewlett-Packard Co. . .. . Palo Ao, Cal.
28520 Heywman Mig. Co. - Kenilworth, N.J.
30817 Ingirument Specialiies (.o‘ s

T80, o i e e Liffle Falls, N.J.
33173 G.E. Recelving Tube Dept. . . .. Owensboro, Ky,
35434  LeetrohmIne, - ... ... ... ... Chieago, Hl.
36198  Stanwyck Coil Products,

Idd. ... ... . Hawkeshury, Quiarie, Canada
36287  Cunningham, W.H, & Hill,

Lid, oo Taronto, Ontarie, Canada
37942 P.R. Malory & Co. \Inc. .. .. Indianapolis, Ind.
38543 Mechanical Industries Prod. Co. . Akron, Ohio
40820 Minlature Procisios Bearings,Inc, . Keene, N H,
40831  Homeywelline. ......... Minneapolis. Minn.
42319¢ Muter Co, ... e Chieago, 11
43890 € A Norgren Co N Englewood, Colo.
44653  Okmite Mig. Co. e e Brekie, 1.
46384 DPenn Eng. &Mig. E‘f‘rp .. Doylestown, Pa.
47804 Polaroid Corp. .. .. ... .o Cambridge, Mass.
4862C¢  Precision Thermomster &

met. €o. « v v i Southampton, Pa.
49458  Microwave & Power Tube Div, . . Waltham, Masgs,
52090  Rowan Controller Co. .. ... .. Westminster, Md.
529483 HP Co., Med. Elec. Div. . Waltham, Mass,
54294  Shalleross Mfg. Co. .. .. ... ... Selma, N. G,
55026  Simpson Electric Co. . .. . Chicago, I,
35633 Sonalone Covp. .. E}rrsford MY
55938  Raytheon Co. Comme"czal Apparatus

& Bystem Div, ... ..., 8o, Morwalk, Conn.
56137  Spaulding Fibre Co., Inc, .. .. Tonawanda, ¥ ¥,
58288  Sprague Electric Uo. . ... North Adams, Mass.
58474 Superlor Elect.Co. .. .. ... ., . Bristel, Conn.
58446  Telex Corp. ... ceeee . Tulsa, Oz,
59730  Thomas & Betts Co. - . .. .. .. Elizabeth, N, I,
40741 Triplett Electrical Inst. Co. . Blufften, Ohio
BITT6 Union Switch and Sigeal Div, of

Westinghiouse Air firake Co. . . Pitisburgh, Pa.
82118 Universal Blectric Co. .. .. ... Owosso, Mick
$3143  Ward-Leonard Electric Ce. . . Mt. Vernon, N. Y.
£4958  Western Electric Co., Inc. . .. New York, N. Y.
53092  Weston Inst. Inc. Weston-Newark . Newark, N.J.
86295 Wittek Mig. Co. .. ... .., Chicago, Hl,
#6346 Minnesota Mining & Mfg CO

Revere Mincom My, . St Pawl, Minn,
76276 Allen Mig. Co. . . Hartferd, Conn.
70308 Allied Control ... New York, N.Y.
70318 Almetal Screw ProductCe Inc

.................... Carden Cliy, N Y.
70417  Amplex, Div. of Clrysler Corp. | Detrsit, Mich.
70485  Atlantic India Rubber Works, Inc. . . Chicago, .
TO563 Amperite Co., Inc. ... ... Union City, N.J.
70674  ADC Products Inc, . Minreapolis, Minn,
70903 Belden Mig. Co. ... ... ......Chicago, Kl
70898 Bird Electric Corp . Cleveland, Ohio
71002  Birnbach Radio Co. New York, N.Y.
71034  Bliley Electric Co. Ine. . oo oL Erie, Pa.
71041  Beston Gear Works Div. of

Murray Co. of Texas . Quincey, Mass,
71218 Bud Radio, Inc, Willaugkhy, Obio
71279  Cambridge Thermso s Corp. Cambridge, Mass.
71286 Camloe Fastener Carp, ... . Paramus, N..J.
71313 Cardwell Condenser Corp.

................ Lindenhurst, L .1, N Y
71400 Bussmann Miz, Div. of

McGraw-Edison Co. .. .. ... 8t. Louig, Mo.
71436  Chicago Condenser Corp. . ... Chicage, 11k
714417 Calif. Spring Co.,ine. Piea-Rivera, Cal.
71460 CTSCeorp. . ......... .. . Elkhart, Ind,
71488 1Y Cannon Electric Ing, Los Angeles, Call
71471 Cinema, Div. Aerovex Corp. . ... Burbank, Cal.
00015-49
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CODE LIST OF MANUFACTURERS {Continved)

Code
Na.

71482
71580

71616
TLT00
71707
71744
71785

71984
72156

72618
T2656

TE699

TETE5
72826
T2028
72862
12964
12982
3061
13076
73138

13283

73445
T3506

74558
13586
T3682

73734
73743
73193
73846
73889
7805
739857
4295
4455
14861
74868

74970
15042
5263
TH3ITE
75382
5818
ik
18505
16210
76433

76487
6493
16530

5545
16703
854
TT0ER

TT6T5
77321

7252
7732

77630
Te3s

77764
TTH6%
TEIBG

8277
8283
TE290

Manefacturer Address

C.p. Ciare& Co. .........
Centralab Div. of

Globe Union Ine. .. .., ., .
Commercial Plastics Co, . . .,
Cornish Wire Co., The
Coto Coil Co.,Ine. ...

hicago Mxmature Lamp Worics
Cinch Mig. Co.

Howard B, J’ones Biv, ... ... .. Chicago, i,
Bow Corning Corp. ... .. ..., Midland, Mich.
Rleciro Motive Mig. Co., Ine.

.. Willimantie, Conn,
D tght Corp. ..., ... Brooklyn, N Y,
Indiana Genera} Corp. ,

Electronics Div. ..., ... .. .. Keasby, N.J
Genera} Instroment Corp.

Cap Division., .. . ..
Dyrake Mig. Co.

. Chicago, &},

Slwaukes, Wis.
Cmca.go IH,
. New York, N. Y.
Providence, R.1.
. .Chicago, .

. Newsark, N..T,
. Harweod Heights, 1.
Hugh H. Eby Ine. .., . . Philadelphiz, ¥Pa,
Gudeman Co. ... _ . ... ....... Chicago, il
Elastic 8top Nut Corp. .. .. ... . Union, N.J.
Robert M. Hzdlay Co, .. ... Los Angeieg, Cal.
Erie Technological Praducts, Inc. . . Frie, Pa.
Hansen Mig. Co., Inc. ., ., ..., Frinceton, Ind,
H. M. Harper C.u e Chicags, JiL.
Helipot Div. of Beckman ]:ssr . Inc.

Hughes Products Division of

Hughes Aireraft Co. . . . Newporl Beach, Cal,
Amperex Eleet. Co. . Hieksville, LI , N Y
Hradiey S8emiconductor Corp.

. N .New Haven, Cong,
Carling Bleciric . Hartford, Coun.
Cirele F Mg, Co. . ... .. ... Tranton, N.J.
George K. Garrett Co.,
Div. MSL Industries, Inc..

. Philadelphia, Pa,

Federal Screw Preducts, Ine. ... Chicags, 1ik.
fischer Spectal Mfg. Co. .. .. Cincigratl, Ohio
General Industries Co., The . ... . Elyria, Onto

Gosken Btamping & Tool Co. ... . .Goshen, Ind.
JFD Electronies Cord. ., ., . . Brooklyn, N, Y.
Jorninps Radie Mfr. Corp. . . .. San Jose, Cal
Groove-Pin Corp. . ... . .. .. Ridgefield, N.J,
Stgnalite Inc. - Neptune, N7,
J.H. Winns, and Sons . _ ., Winchester, Mass,
Industrizl Condenser Corp. . ... .. Chicago, HL

R.F. Products Division of
Amphagol- Bsrg Electronte Corp.
o . e . Dasbury, Conn.

Wageca, Minn,
Ip!ornalxoml Resistance Co. Phxlade}phia, Pa.
Keystone Carbon Co., Inc. .. . .8t Marys, Pa,

- . . Sandwich, 1},
Mt Vernos, N.Y.
........ Chteago, 1L,
»5 Plaines, 11},

CTS Kmvhls Inc. ... -

Lerd Mig, e e Erie, Pa.
C.W. Marwedel ... ... .. San Francisce, Cal.
Geperal Instrument Corp.

Micamold Divigion ... ... _ . . Newark, N, J,
James Miller Mfg. Co., Inc. . . Mulden, Mass.
JW, Miller Co. Lol Los Angeles, Cal.

Ciach~-Monadnock, iy, of United Carr

Fastener Corp. ... ... .. San Leandre, Cal,
Mueiler Efectric Co. .Cleveland, Ohio
National Union . ... ... ... Newark, N.J.
Oak Manufacturing Co, . rystal Lake, 1.
‘The Beundix Corp. ,

sleckrodynamices Div,
Pacifie Metals Co,
Phaostran Instrument zad

. N. Hollywaod, Cal,
.San Francisce, Cal.

Bigetronic Co. ... ... B0, Paszdena, Cal.
Philadelphia Steel and
Wire Corp. .. .. 0. Philadelphin, Pa.

American Machine & Foundry Co.

Potier & Brumfield Div,, ., .| Prisceton, ind,
TRW Electromic Componenis JHv, Camden, N.J.
Geperal Instrument Corp. ,

Rectifier Mvision . . . .. ... . Brooklyn, N. Y.
Resistance Products Co. . Harrisburg, Pa,
Rubbercraft Corp, of Calif. . Forrance, Cal.
Shakeprook Mvision of

IHincis Tool Works . .. .. ... ... Elgin, 1.
Sigma . ... .80, Brainires, Mass,
Signal !r\dicamr Curp . . MNew York, N.Y,
Struthers-Dune Inc. ... ., . ... Pitman, N,

Code
No.

78452
T8471
13488
78483
78553
78780
78047
18136
8142
78251
8727

0963
50931

50033
80120
80131

80207

80287
80248
80284
80411

80486
80500
80583
80640
80813
81030
81073
BI0OG
81312

B1349
81483
B1541
81860

52042
82047

#2116
82142

82170

82209
2218

82576
82388
82647

82768
82866
82817
42893
53058
83086

#3128

83148
83186
#3268
83313
83324
83330
#3332
83385
83501

83554
83740

83T
3821
33942
84171
34386
84411

Addr,
Manufzeinrer ess

Thompsen-Bremer & Co. ..., .. Chicago, 1],
Filey Mig. Co. .. ..., San Francisce, Cal.
Stackpote Carbon Ce. L. .. .. B, Margs, Pa.
Standard Thomson Corp. . . . . Waltham, Mass,
Tinnerman Products, Inc . Cleveland, Ohlo
Transformer Engineers .. _ . San Gabriel, Cal.
Uelnite Co. ... oL Newtonville, Mass,
Waldes Kohinoor Inc. . . Long Islasd City, N, ¥,
Veeder Root, Ine. . ... . ..., Hartford, Comn,
Weneo Mig, Co. ... ..., . ... . Cricago, HL
Cortinental -Wirt Hlectronics Corp.
................... Philadeiphin, Pa,
Ziertek Mfg, Corp. ... .. MNew Rochelle, N, ¥,
Mepeo Divistan of Sessions Clack Ca.
e e PR Morristown, N.J.
H }e Corp. . . Feledo, Ohio
r Alloy Products Ce. . . Elizabeth, N.J,
Elecironic Industries Association.
Standard tube or semi-conductor deviee,
any manufactures.
Unimax Switek, Div. Maxor Elecirenics
COrp. o Wallingford, Conn.
United Transformer Corp. . New York, N Y.
Oxford Electric Corp. . . . . Chicago, 1L
BournsIne............... Riverside, Cal,
Aree Biv. of Hobertshaw Cenirols Co,
oo - Celumbug, Ondo
. Defiance, Ohio
.. Monrovis, Cal.
- Mars Hili, N.C.
- ... Boston, Mass.

All Star Products Ing,
Avery Labei Co. ... ..
Hamimariund Co. | Ine. |
Stevens, Araold, Co.,In
Dimeeo Gray Co. . Dayton, Ohio
Internattonal Inst. Inc. | . Orange, Conn.
Grashili Co. ., .. ... ... .. Lagrange, BL
Triad Transformer Corp ... . Venice, Cal,
Winchester Elec. Div. Litton Ind. |, Inc.

. G.x.kviiie, Corn,

Military Specification ... .. .
International Recliffer Corp. | Bf Sepundo, Cal.
Airpax Electronics, Inc. . Cambridge, Maryland
Barry Comtrois, Div. Barry Wright Corp.

.................. Watertown, Mags,
Carter Precision Blecirle Co. .. .| Skokie, I,
Sperti Faraday I Copper Hewit{

Blectrie Div. .. ... . Heobeken, N, J.
Electric Regulator Co . Norwalk, Conn.
Jef{ers Electronics Db

Speer Carbon Co. ... ....... Du #gis, Pa.
Fairehild Camera & Iust. Covp.,

Space & Defense Systems Div, .Paramus, N, J,
Magurie Indestries, Inc, .. .. Greenwich, Cona,
Sylvania Electric Prod., hnc.

Flectronie Tube Division
Agiron Corp, . . . E
Switcheraft, Inr
Metals & C[m‘rols Ine.,

Spencer Products, | .. ..., Attleboro, Mass,
Phillips-Advance Control Co.. ., .. Jolief, I
Research Products Corp. ... .. Madison, Wis,
Rolton Mig. Co., Ine. ... .. Woodstock, N. Y.

. Emporium, Pa.
Newurk, Harrison, N. d,
. . Chicage, I,

Vector Elecironic Co.. . ... .. Glendale, Cal,
Cary Fastener Co. ... .. .. Cambridge, Mass.
New Hampshire Ball

Bearing, Inc. . ... .. ... Petorborough, N, H,
General Instrument Corp.

Capacitor Pav.. . .. ... . Barlingten, 8.C,

ITT Wire and Cable Div, .Les Angeles, Cal.
Vietory Eng, Corp, ... .. .. Springfield, N.J,
Bendix Corp., Red Baek Div., . Red Bank, N.J.
Hubiell Corp. e . Mundelein, 1L
Hosan Inc. R ewpar{ Teach, Cal
Smith, Herman H,, Ine, . . Brooklyn, N Y.
Teck labs ... ... .... Palizades Park, N. 1.
Centrai Screw Co. ... .. ... ... Chicago, I,
Gavitt Wire and Cable Co., Div. of

Amerace Corp. . .. .. ... Brookflield, Mass.
Burroughs Corp., Blectraonic

Tube Div. ... oo oL Plainfield, N, J,
Union Carbide Corp. , Consumer

Prod. Div. ... .New York, MY,
Muodel Eng. and Miz N ].nc - . Hentington, Ind.
Loyd Seruggs Co. .. 0 0L . Fasius, Mo.
Aeronavtical Inst. & Radio Co. JLodi, N.J,

Arce Electronies Inc, .. ... . Great Neck, N.Y.
AL 3. Glesener Co., Inc. San Franeisco, Cal.
TRW Capaciter Div, . ... . ... Qpallala, Neb.
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Appendix A

Code
No.

948790
85454
#5471
85474
85660
85011
46174
86187

24579
85684

88928
87034
87218

87473

BT664
87930
88140
88220
88698
89231
89473
89479
89865
#0030
FO179

40365

$078%
S0870
91146

41260
$1345
41418
$1508
91637
§1662
41673
$1737
§1627
g1886

Manufacturer Address

Sarkes Tarzlan, Inc. .Blogmington, Ind.
Boonten Molding Company . . . . . . Boonton, N J,
A.B. Boyd Co. . San Francisco, Cal.
R.M, Bracamonte & C . San Francisco, Call
Kolled Kords, Inc, . . .+ ... Hamden, Conn.
Searmless Rubber Co. v+« . Chicago, T
Fafnir Bearing Co. . ..... 1.08 Angeles, Calil.
Chifton Precision Produets Co, , Inc.
P Clifton Heights, Pa.
Pre(‘zszon Rubber Products Carp. Dayton, Okio
Radie Corp. of America, Electronic Comy.

& Pevices Division ... ... ., Harrison, N.J.
Seastrom Mig. Co. . Glendale, Cal,
Marco Industries | . . Anaheim, {al.
Phileo Corporation (stdaie Division)

......... Lansdale, Pa,
Wes't.m szmus G}ass Products Co,

................... San Franciseo, Cal.
Van Waters & Rogers Inc. . . San Francisco, Cal.
Tower Mfg. Corp. ........ Providence, R.1L
Cutler-Hammer, Inc. ......... Lincoln, HL
Gould-National Batteries, Ine. . . $t. Paul, Minn.

General Mifla, Inc. .. ... .. ... Buffalo, N.¥.
Graybar Electric Co. ... ...... Oakland, Cal,
4. E. Distributing Corp. ... . Schenectady, N. ¥,
Security Co. ... ... . . .Detroit, Mich.

United Transformer Co . . Chicago, I
United Shoe Machinery Corp. . . . Beverly, Mass.
.8, Rubber Co, , Consumer Ind. &
Plastics Prod. Div, .. ... ... . Passaje, N.J,
Beleville Speciality Tool Mig. , inc
................... Bellevilte, ilL
Unimd Carr Fasterer Corp, ..... Chicage, 1L
Bearing Engineering Co. . . . San Franeisce, Cal.
ITT Cannon Elect, Inc, , Sa}em Div.
.................. e e Salem, Mass,
Connor Spring Mfg, Co. ... %n Francisce, Cal.
Mitler Dial & Nameplate Co. El Monte, Cal,
Radie Materials Co. ,,, .. ., Chicage, 0L

Augatfne, .........,.,...Altleboro, Mass.
Dale Blectrontes, Ine. .. ., . . Columbus, Nebr,
Eleg COTP. « v v v vvme v n .. Willow Grove, Pa,
Epiphone e, ... . New York, N.¥.
Gremar Mg, €o., ne. ... .. Wakefield, Mass.

K ¥ Development Co. , .
Maleo Mig., Ine. . . .

. Redwood City, Cal.
.+ Chicago, I

Model 350D

CODE LIST OF MANUFACTURERS {Continued)

Code
No.

91323

81061
92180
92367
92667

02702
92966
93332

43369
934210

93632
93929
94137
94145

94148
943154
94187

84222
94330
94375
94682

54686
$5023

95145
95238
85238
94263
95265
a5a1s
§45348
$5354
83566
95712
45984
95687
6087

Manufacturer Address

Honeywell Ine, , Micre Switch Division
..................... Freeport, Nk
Nahm~Bros. Spring Co P . Oailand, Cal.

Tru-Conpector Corp. . ... ... Peabody, Mass.
Elgeel Optical Co., Ime, ,, .. Rochester, N. ¥,
Tensolite Ingulted Wire Co., Inc,

.............. ... Farrytown, N.Y.
IMC Magneties Corp. Westbury, 1.5, N.Y.
Hedson Lamp Co, .., .. ..... Kearney, N.J.
Sylvamnia Electric Prod, Ine.,

Bemiconductor Div, .., , .. .Woburn, Mass.

Hobbins & Myers Ing, . . , Pallisades Park, X.J.
Stemce Conlrols, Div. of Essex

Wire COTD. v v v v v v e v e Mansfieid, Ohio
Watera Mfg. Co. . ... ..... Culver City, CalL
GV, Controls ., .., ..,... Liviegston, N.J.
General Cable Corp, .. .... Bayonne, N.J.
Raylkeor Co., Comp. Div.,

Ind. Comp. Operationz .. ...,
Brientific Electronics

Produets, Inc........
Wagner Elect. Corp.,

Thng-Sol Div. .. .. .. ..., . Newark, N.J,
Lurtiss-Wright Corp. ,

Electronies Div. ... ... East Patterson, N, J.
South Chester Corp. . . . Chester, Pa.
Wire Cloth Products, ine. . . Bellwoead, 1.
Automatie Metal Producis Co. . Brooklyn, N, Y.
Worcester Pressed Afuminum Corp,

........ ... .. Worcester, Mass,
Magnccraft Flectrlc C ........ Chieago, M.
George A. Philbrick Resgarchers, Inc,

............ Boston, Mass.
Alco EiPct Mfg Ce, .., ..,.Lawrence, Mass.
Allies Producis Corp. ... ..... Diania, Fla,
Continental Conneetor Corp, . . Woodside, N. Y.
Leecraft Mfg. Co., Inc. ... .Long Island, N, Y,
Mational Coil Co., ... .\ ., . Sheridan, Wyo.
Yitramon, Inc. ... .. Bridgeport, Conn,
Gordos Corp. .. ... .. ... Bloomfield, N, J.
Methode Mfg. Co. ... .. Holling Meadows, T,
Arnold Engineering Co. .. . ... .. Marengo, L
Dage Electrie Co., Ine. . Franklin, Ind.
Siermon Mig, Co, ... ., ... .., . Wayne, L
Weckesser o, . ........... Chicage, Hl,
Microwave Assoc. ,West, Inc. . Sunnyvale, Cal,

Guiney, Mass.

. Loveland, Colo.

Code
No,

36005
06256
6206
963%e

96330
96341
965061
86508
96733
968881
8464
8753¢
87970
47983

88141
94158
98220

932178
08241
88376
84310
28731

08734

48821
98978

99109
59312
G938
49515
89707

45800
§9848
ae924
99634
59942

99857

Manefacturer Addross

Hi-Q Piv. of Aerovex Corp. . ... . Olean, N.Y,
Thordarson-Meissner Ine. Mt. Carmel, I
Solar Mig. Co.,,.,....,.Los Angeles, Cal.
Mieroswiteh, Div. of

Minn, -Honeywell .. ...... .. Fresport, Il
Carlion Serew Co. ..., ....,. Chicage, I,
Microwave Associaies, Ine, . Burlington, Mass.
Exeel Fransformer Co. ... ... . Oakland, Cal
Keelite, Inc, .., .,..... Orchard Park, N Y.
Ban Fernande Blec, Mig, Co. San Fernandoe, Cal.
‘Thomsen Ind, Inc, ... Long Island, N, Y.
Industrial Retaining Ring Co. | . Irvington, N.J,
Automatic & Precision Mig, Englewood, N.J.
Rean Resistor Corp. . .... ... Yonkers, N. Y.
Lifton System Inc., Adler-Westrex

Commun, Div,,.,...,.New Rochelle, N.Y.
f-Tronies, Inc. .. Jamaica, N.Y,
Rubber Teck, Ine. .. ... . ..., Gardena, Cal.
Hewiett-Packard Co. .

Madical Elec. Div. . ..., ... Pasadena, Cal,
Microdot, Iag. ... . - So. Pasadena, Cal.
Sealsctro Corp. .. . Mamaronech, N.Y.
ZeraMig, Co. ... ... .. Burbank, Cal.
Bte Mo, ...,y Cleveland, Ohio
General Mills Ine. , Electronics Div.

Minneapolis, Mins.
P:mce Dwvsmn af Hewlatt P' ckard Co.

........ - . Palg Alto, Cal
North Hills E!eciromss Ine. . Glen Ceove, N Y.
Internationzl Electronic Research Corp.

...................... Burbamk, Cal.
Columbia Techaical Corp. . .. New York, N. Y.
Varian Asscciates, . ., ., . Pale Alte, Cal,
Atlee Corp. . Wmchester Mass
Marshall Ind. , a,pa,cllor Div. . Monrovia, Cal.
Control Switch Division, Conﬁrols Co.

of Ameriea .. ... ... Ei Segunda, {al.
Delovan Electronies Corp. . East Aurora, N. Y.
Wilco Corporation .. ... .. Indianapolis, Ind,
Branson Corp. . ... ... Whippany, N.J,
Rembrandt, Inc. . .. ... s «... Boston, Mass,
Hoffman Blectronies Corp. ,

Semiconductor Division . ..., XY Monte, {al.
’I‘Gchnuiagy-lnsﬂ'umenl Corp.

of Caltfornia ... ...

Newbury Park, Cal.

The following HP Vendors have no number assigned fn the latest sepplement to the Federal Sugply Code for Manufzciurers Handbook.

OO00F  Malco Tooland Die . ... Los Angeles, Calif,
G007 Willew Leather Produsts Carp. . Newark, N.J.
G00AB ETA ....... PN Engiand
GOOBR  Precision Instrumenl (,omp (,o Van Nuys, Cal.
Q0016-49

Revised: May, 1870

000CS  Hewiett-Packard Co., Colorado

OGOMM  Rubber Eng. & Development . .

Springs Div. ... Colorado Springs, Colorads

Jlayward, Cal,

DOONN A "N"D Mig. Co. . ... ... .. San Jose, Cal.

O000G Cdcitron e e e .Oakland, Cal

GOOWW California Eastcr;.
DOOYY S.K. Smith Ce. . .

Burlington, Cal.
.Los Angeles, Cal.

From: Handbook Supplements
H4-1 Dated January 19789
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URNITED STATES

ALABANA

P.O. Box 4207

2003 Byrd Spring Road S.W.
Huntsvlite 35862

Tel: {208) 881-4561

TWX: 410-726-2204

ARIZONA

2336 E. Magnolis 5t
Proenix 85034

Tel: {502) 252-5051
TWX: 910-051-333%0

5737 East froadway
Tugsar B5716

Tek: (602} 298-2313
TWX: 010-852-1162

CALIFORNIA

1430 East Orangethoipe Ave.
Fullerfan 92631

Tef: (714} 870-1000

393§ Lankershim Boulevard
Haorth Hellywood 91604
Tel; {213} 8771287

TWX: 910-498-2179

1101 Embarcaders Road
Fala Afte 94303

Tel: (415) 3276500
TWX: 910-373.128Q

2220 Watt Ave.

Sacramente 95825
Tel: {§18) 482-1463
TWX: 810-267-2092

8805 Aero Drive
San Diege $2123
Tek {714) 27%-3200
TWX: 810-335-2000

COLORADO

7968 East Prentice
£nglewood BOIIQ
Tel: (363] 771-3450
TWX: $10-935-0705

CONNECTICUT
GOB Tolland Street
East Hartford 06108
Tal: (203} 289-9384
TWX: 710-425-3416

111 East Averue
Herwaik 05851

Tel: {203) 853-1251
TWX: 710-488-3750

FLORIDA

PO, Box 24210

2808 W. Qaiiend Park Brdl.
Ft. Lautardaie 32307

Tel: 308; 731
PWH: S10-455-1009

PO, Bax 20007

Hernden Station 32814
§21 Commonweaith Avenue
Orlando

Tel: (305} 841-3870

TWX: 810-850-0113

GEOREIA

P.0. Box 28234

450 interstate North
Atlanta 30328

Tel: (404} 4366181
TWX: 830-766-48%0

ILLINOLS

5500 Howard Sireet
Skokie 60075

Tel: (312) 677-6400
TWX: 910-223.3513

FNDEANA

3828 Maadows Drive
Indianapolis 48208
Tel: (3173 546-4851
TWX: B10-341-3263

SALES & SERVICE OFFICES

LELFISIANA

P.0. Box 356

1342 Wilkiams Boulavard
Heaner 76062

Tei: {304) 721-620]
TWX: 810-855-5524

MARYLAND

8767 Whitestone Road
Baltimore 23207

Tol: (301] 944-5400
TWX: 710-862-0850

P.0. Box 1648

2 Cheke Cherry Road
Reckvilin 20850

Tel: {301) 948-6370
TWK: 710-828-5684

MASSACHUSETTS
32 Rartwel] Ave,
Lexingtor 02173
Tei: {617) 851-8960
TWK: 710-228-5904

MICHIGAN

24315 Northwestern Highway
Sauthiisld 42075

Tel: (313} 353-9100

TWX: 810-224-1882

MINNESOTA

2459 University Avenue
St Faul 55114

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

MIBSOURI

11131 Colorado Ave.
Hansas City 64137
Tel: {816) 763-8000
TWX: 810-771-2087

2812 South Brenlwood Bivd,
St louis 63144

Tel: {334) 862-5000

TWE: $10-760-1670

NEW JERSEY

W. 120 Cenlury Road
Paramus 07552

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

1050 N. Kings Highway
Cherry Hill 08034

Tel. (80%) 657-4G00
TWX: 710-892.4045

HEW MEXICO

P.O. Box 8366

Slation ©

8501 Lomas Boulevard H.E.
Alpuguergue 871608

Tei: (508} 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 58001
Tei: (505} 526-2485
TWX: $10-883-0850

NEW YORK

1702 Gentral Avenue
Abany 12205

Tek: {518} 859-8462
TWX: 710-441-8270

121% Campville Road
Endlcett 13760

Tal: {607} 754-0050
TW¥: 516.252-0890

52 Washington Streat
Foughkeepsle 12601
Ted; (914} 454-7330
TWX: 510-248-0812

39 Saginaw Drive
Rechester 14623
Tel: {716) 473-9500
TWX. 510-253.5981

1025 Horthern SBoutevard
Hoslye, Losg 1stand 11576
Tei: (516} 859-8400

TWX: 510-223-0811

5858 East Moltoy Road
Syracuse 13231

Tel: (315) 454-2485
TWX: 710-541-0482

NORTH CAROEINA
P.0. Box 5188

1823 North Main Street
Héph ®olnt 27252

Tel: (319; 585-8101
THK: 510-926-1518

0110

25575 Center Ridge Road
Cieveland 44145

Tel: {216} 835-0200
TWI 810-427-3129

3460 South Bixle Drive
Dayten 45439

Tek: (513) 2080351
TWX: 810-459-1625

1129 Marse Rosd
Celumbys 43220
Tal: (514) 846-1300

OKLAHOMA

2019 Urited Founders Boulgvard
Okiahoma City 73112

Tel: {403} 848-2801

TWYX: 310-830-5862

OREGON

Wosthills Mali, Sulte 158
4475 §.W. Schalls Ferry Road
Portland 97228

Tel: (303} 292-9171

TWX: 930-465-6103

PENNSYLVANIA
2500 Moss Side Beulevard
Monroevilie 15146
Tel: (412) 271-0724
TWK: 710-747-3650

1023 8th Avenus

King of Prussla Indusirial Park
Hing of Prassia 19405

Tel: {215) 265-7000

TWX: 310-660-2870

RHODE ISLAND
873 Waterman Ave.
East Frovidence 02914
Tel: (401} 434-5530
TWK: 710-381-7573

TEXAS

B.0. Box 1270

201 . Arapafio Rd.
Richardson 75680
Tel: (214} 231-6101
TWX: 910-867.6723

Appendix B

£.0. Box 22813
6300 Wesipark Drive
Suite 196

Hawusten 77027

Tal: {713} 7816000
TWY: 910-881-2645

231 Bitly Mitchell Road
San Antettie 78225
Fels {512} 4344171
TWX: 910-871-1170

UTAH

289% South Main Street
Sait take Qity 84135
Teh (801} 467-071%
TWH: $10-925-5681

VERMONT

P.0. Box 2287

Kennedy Drive

Soeth Burllagten 05401
Tel: (802} 058-4455
TWX: 710-224-184)

VIRGINIA

P.0. Bex 6514

2111 Spencer Road
Rphmong 23230
Tel: (703} 285-3431
THX: 710-958-0157

WASHINGTON
433-188th N.E.
Belleviz 98004
Tedy {206) 454-3971
WX 910-443-2303
*WEST VIRGINIA
Charlesten

Tel: {304) 75B-1222

FOR U.8. AREAS NOT
LISTED:

{ontact the reglonal offlce near-
est you. Atlants, Georgia...
Norik Hollywood, Cafifernla. ..
Paraiuus, New Jersey . .. Skokig,
itinois.  Thelr complsle ad-
dresses are listed above,

*Service Only

CANADA

ALBERTA

Hoviott-Packard (Canaga} L3,
11745 lasper Ave.

Edmanten

Tel: {403) 482-5561

TWX: 610-831-2431

BRITISH COLIIMBIA
Hewlatt-Packard {Canada) 11d.
4519 Carada Way

Yerih Burnaby 2

Tel: {504) 433-8213

TWH: GL0-222-5059

MANITOBA

dawlati-Packard (Gasada) Lid.
511 Bradferd Gt

St James

Tel: {204) 786-7581

TWH: 510-671-3531

NOYA SCOTIA
Hewlett-Packard {Capada) bid.
2745 Dutch Vitlage Ro.

Sulte 203

Halifax

Teb: (902) 4550511

TWA: 610-271-4482

ONTARIO

Hewleti-Packard (Canada) Lid.
53¢ Lady Eflen Piace

Ottawa 3

Fel: {613} 722-4223

TWX: 610-362-1952

Hewleil-Packard (Canada) £3d.
50 Galaxy Bivd,

Rexdaie

Tek: (416) 677-8611

TWX: 610-492-4246

UEBEC
Hewlott-Packard (Canadat 13,
275 Hymus Boufevard
Paitiie Clatre
Tel: (514) 6874232
TWX: 610-422-3022
Telex: ¢1-20607

FOR CANAIHAN AREAS NOT
LISTEE:

Contact Hawlett-Packard (Can-
ada) L. In Pointe Claire, at
the complete address Hsted
zhove,

CENTRAL AND SOUTH AMERICA

ARGENTINA

Hewlett-Packerd Argentina
S.AGe

Lavalte 1171 - 37

Enenes Aires

Tel: 35-04236, 35-0627, 35-0431
Telex: G12-1009

Cable. HEWPACKARG

BRAZIL

ftewlstt-Packard Do Brasil
le.C iida.

Rua Frei Caneca 1119

820 Pauls - 3, 5P

Tek: 288-7113, 287-5858
Table: HEWPACK $an Pauiv

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

Rua da Matriz 29

Betafogo IC-R2

Rig de laneiro, GB

Tel: 246-1817

Cable: HEWPAGK Rio de langiro

Hewlett-Packard Do Brasil
bnidlstria e Comercia Lida.
Praca Dom Feliciano 78
Salas 30568

Forte Alegre RGS

CHILE

Héctar Calcegd v Cia, Lida,
Busfos, 1932.3er Piso
Casilla 13942

Santiago

Tel: 4-2396

Cable: Cajcagni Sanmtlago

COLOMBEA

Instrumentacion

Hearlk A, Langebzek & Kier
Lida.

Carrerz 7 Mo, 48-59

Apartado Aereo 6287

Bogota, 1 B.E. .

Tel: 45-78-08, 45-85-46

Cable: AARIS Bogota

Telex: D44-400

COSTA RICA

Lic. Affredo Satlegos Gurdidn
Agartado 3243

San losé

Telc 21-86-13

Cazle: GALGUR San José

ECUADOR

Leboraterios de Radio-ingenieria
Galle Guayaquii 1246

Post Offlce Box 3189

Quita

Tel: 12496

Cable: RORYATH Quite

EL SALVADOR

Eigclrénica

Apartade Postsl 1583

27 Avenida Narie 1133

San Salvador

Tel: 25-74-50

Cabie: ELEGTRONICA
San Salvador

GHATEMALA

Dlander Associates Latin America
Apartads Postat 1226

Rula 4, 5-53, Zona 4

Buatemala City

Tel; 53058

Cahie: OLALA Guatemala City

MEXICO
Hewlatt-Packard Mexicana, S8,
de GV

Maras 43%

Col. det Vafle

iexleo 12, ILF.

Tel: 5/5-15-43, §75-80-20,
S75-80-30

NICARAGUA

Reberte Terdn 6.
Apartade Postal 8%
Ldificla Terdn

Managua

Tel: 3451, 3552

Cable: ROTERAN Managua

PANAMA

Elgetrdnico Batboa, 5.A.

PG, Box 4828

Ave. Manuel Espinosa Mo, 13-50
Bidg. Alina

Panama Gity

Tei: 30833

Catlgr ELECTRON Panama City

PERU

Fernande Ereta B,

Avenida Petit Thouars 4719
Wirafiores

Casitta 3061

Lima

Tel: 452338

Caler FEPERU Lima

PUERTO RICO

San Juan Electrenics, fac.
P.0. Box HIG7

Fonce de Leon 164

Pga, 3-Pta. de Tierra

San luae 00906

Tel: {#09) 725-3242

Cabie: SATRONICS Sam juan
Tatex: SATRON 3450 332

SURINAME
SurtesRadin Holland N.W.
£.G, Box 155

Paramaribn

RUGUAY

Pable Ferrande S.A.
Comerciai e Industrial
huenida alia 2877
Casilla da Corren 370
Montevides

Tel: 40-3102

Cable: RADUM Montevideo

VENEZUELA
Hewiett-Packard De Veneiueiz

.4

Apartado 50933

Caracas

Tel: 71.88.05, 71.88.69, 71.90.30
Cabie: HEWPADK Caracas

FOR AREAS NOT LISTED,
CONTACT:
Hewlett-Fachard

INTERCONTIMENTAL
3290 Hlllview Ave.
Pata Alte, California §4304
Tel: (418) 326-7000

{Feb. 71 493.1301)

TWX: 810-373-1267
Sable: HEWPACK Palu Alto
Telex: Di4-B461

E 170
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Appendix B

EURCPE

AUSTRIA

Unilabor GmbH

Wissenschattliche instrumente

Rummethardtgasse 8

P.D. Box 33

Vienna A-1083

Teik: {2223 42 61 81, 43 13 94

Cable: LABORINSTRUMENT
Vienne

Telew: 75 762

BELGIUM

Hewlett-Packard S.A. Benelux
348 Boulevard du Souveraln
Brassels 1160

Tei: 72 22 40

Cabie: PALOREN Brassels
Telex: 23 434

DENKARK
Hovlett-Packarg A/S
Datavej 38

DH-3460 Blrkersd
Tel: (1) 81 68 40
Cable: HEWPACK AS
Teieo §5 49

Bewlett-Packard A/5
Toreet §

DK-2600 Silkeharg
Tel: {06} B27-B4D

FINLAND

Hewlett-Packard Oy
Bulevardi 26

P.O. Box 12185

Heisinki 12

Tel: 13-730

Cable: HEWPACKOY-Halsinki
Telex: 12-1563

FRANCE
Hewlett-Packard France
Quartter de Courtaboeuf
Boite Postale No. 6

81 Orsay

Tel: 1-820 88 a1

Gable: HEWPACK Orsay
Telex: 60048

Hewigtt-Fackard France
4 Qua] des Etrgits

£9 Lygn Sime

78-42 63 45
HEWPALK Lyen
Tetex: 31617

Hewl|ett-Packard Franca
29 rue de 11 Sara

F-31 Bfagnac

Tei: {81) B5 82 29
Telex: 51957

GERMANY

Teiex: 41 32 43 FRA

Bertiner Strasse 117

& Nieger-Eschhach/Frenkfurt 58
Tel: (0611) 50 10 64

Cable: HEWPACKSA Frankfur}
Hewleti-Packard Yerirlebs-GmiH

Hewlett-Packard Vertriebs-Gmat
Lletrenburgersirasse 30

L Bertin 30

Tel: (0311) 211 66 16

Tefex: 18 34 05

Hewlett-Packard Vertriebs GmbH
Herrepbergerstrasse 110

703 Bihlingen, Wirttemberg
Tek: O7031-8671

{able: HEPAG Biblingen

Telex: 72 65 739

Hewlatt-Packard Vertrlebs-GmbH
Achenbachstrasse 15

4 Blisselderf 1

Tel: (0211) 68 52 $8/59

Tetex: 85 88 533

Hewlett-Packard Vertriebs-GmbH
Wendenstr. 23

2 Ramburg I

Tei: (0411 24 05 51/52

Cable: HEWPACKSA Hamburg
Telex: 21 53 32

Hewlelt-Packard Vertrlebs-GmbH
Reginfriadsirasse 13

S Miinchen 8

Tal: {0811) 69 59 71/75

Cable: HEWPAGKSA Mimchen
Telex: 52 48 85

BREECE
Kastas Karayannfs
18, Ermmou Strest
Athens 126
Tel: 233301,3.5
al RAKAR Athens
Telex: 21 58 62 RKAR R

FRELAND
Hewlett-Packard Lid,
234 Hath Road

Slough, Bucks, England
Tei: Siough 753-33341
{able: HEWPIE Stough
Telex: 84413

TALY

Hawtet!-Packard ilalfana S.p.A.
Vla Amarigo Vaspucsl 2

20124 Milana

Tel: {Z) 6251 (10 finags)

Cabile: HEWPACKIT Mitan
Telew: 32046

Hewlett-Packard Haliana Sp.A.
Patazzg Talla

Plazza Marcani 25

05144 Rome - Eur

Teh: §-5891 2544

Cable: HEWPACKIT Rome
Telex: 81514

NETHERLANDS
Bewiett-Packard Bensiux, NV,
Weerdestain 117

P.C. Box 7825

Amsterdam, £ 11

Tet: 020-42 7777

Cable: PALOSEN Amsterdgem
Telexs 33 216

NGRWAY
Hewlelt-Packard Norge A/S
Box 149

Mesvaien 13

N-1344 Haslum

Tei: 2-63 3 60

Cable: HEWPACK Osto
Talew: 16621

SORTUGAL

Talectra

Empress Tesnica de
Equipamentes

Efectricos, S.a.rl.

Rua Rodrigo da Fonsera 103

P.9. Box 2531

Lisbun 1

Tel: 68 80 12

Cable: YELECTRA tishon

Telex: 1598

SPAIN

Entique Larrata 12
Maprie, 16

Tel: 215 35 43

Cable: TELEATAID Madiid
Atalo |ngenierss SA
Telex: 27249E

Atalo ingenjeres SA
Ganduxer 76

Barceiona 6

Tel: 211-44-68

Cable: TELEATAIO BARCELONA

SWEDEN (Jan 71}

Hewiett-Packard Sverige AR

Enighetsuigen 1-3

Fack

$-16126 Bromma 20

Tei: {08} 88 12 50

Labla: MEASUREMENTS
Stackhoim

Talex: 10721

Hewiett-Packard Sverlge AB
Hagakersgatan 8¢

§ 431 04 Kilngal 4

Tel: 031 - 27 86 00

SWITZEREAND

Hewlott Packard Schweiz AG
Zurcherstrasse 20

8852 Schiferen

Zurlzh

Tah (0513 38 18 21,24
Gahie: HPAG GH

Teiex: 33933

Hewlett Packerd Schweiz A.G.
Rue du Bois-di-Las 7

1217 Meyrie 2 Gendva

Tel: {022} 41 54 00

Cabie: HEWPACKSA Gentva
Tolex: 2 24 86

TURKEY

Tetekor) Enpineering Bureau
P.0. Box 376

Karakoy

stanhul

Tel: 49 40 4o

Cable: TELEMATION stanbul

Model 350D

UNITED KINGDOM
Hewtatf-Peckard Lid.
224 Bath Road
Slodgh, Bucks

Tek: Slough (0753 33341
Gzbe: HEWPIE Slough
Talex: 54412
Hewieti-Packard Lid,
The Graffons
Stamford New Road
Aftrincham, Cheshire
Tel: GB1 9288826
Telex: GEBOGE

YUGGSLAVIA

Belram S.A,

83 avenue des Mimosas
Brassels 1158, Belgium
Tel: 34 3332, 34 28 19
Cabie: BELRAMEL Brussels
Telax: 21790

BOCIALIST COUNTRIES
PLEASE CONTACT:
Correspondence Office for
Eastern Evrope

Innsirasse 23/2

Postfach

AL204 Vienna, Austria

Tel: (222} 3365 05708
Lavle. HEWPACK Vienna
Telex: 73923

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard S.A,

Rue du Rois-du-lan 7

1217 Beyrin 2 Geneva
Switzerland

Tef: (622) 43 54 6o

Gable: HEWPAGKSA Geveva

Telex: 2.24.86

AFRICA, ASIA,

ANGOLA

Telsctra Empresa Téonls
de Eguizamentos Eléciricos
Sh

R
Ruz ¢e Barbosa Rodrigues
4217
Box 6487
Luanta
Cable: YELEGTRA Luanda

AUSTRALIA
Hewlett-Packard Austratia
. Lid.

2226 Weir Streat

Gier lris, 3146

Victeria

Tel: 25,1371 {5 lines)
Cable: HEWPARD Melbourne
Telex: 31624

Howtelt-Pachard Australia
Pry. Lid.

§1 Alaxsnder Street

Srews Nest 2065

New South Wales

Teb: 43,7866

Lable: REWPARD Sydney
Telex: 21561

Rewleti-Packard Australia
PEy. Lid.

S7 Ghurchill Rozd

Fraspast 5082

South Australia

Tei: §5.2388

Cahle: HEWPARD Adelalde

Hewlett Bachard Aastralla
Ply, Ltd.

Y,
20d Floor, Suite 13
Casablanca Buiidings
196 Adelaide Terrace
Perth, W.A, 8000
Tel: 21-3330
Cabte: HEWPARD Perth

Hewlett-Packasd Austraiia
Py, Ltd.

10 Woelley Strast

P.0. Box 191

Dicksar A.C.7. 2607

Tal: 48-8194

Cable: REWPARD Canberrs ACT

CEYLON

United Elecirleals Lig,
P.0. Box 881

Yahals Hullding

Staptes Street

Celomze 2

Tak: 5446

Cabte: HOTROINT Colombo

AUSTRALIA

CYPRUS

Ryproajes

1% Gregarios & Xenonoulos Hoad
P.O. Bex 1152

Nicosia

Tel: 6282-75628

Cablo: HE-[-heABt

ETHHOPMA

Africar $zlespower & Apensy
Private Lid., Co.

P. 0. Box 718

58,59 Cunhingham 81

Addis Ahaba

Tel: 12285

Cable: ASACO Addiszheka

HONG KONG

Schimidt & Go. (Bong Kong} Lid.
P.O. Box 207

1411, Prince’s Buitding 15th Floor
10, €hater Road

Hong Knpg

Tel: 240168, 232735

Cable: SCHMIDTOC Hong Kong

INDIA

Bfue Star Lid.
Hasteri Buildings
Jamshadjt Tata Re.
Semizy 20BR, India
Tel: 26 50 21

Telex: 2398

Cable: BLUEFROST

Blue Star Ltd.

Band Hox House
Pranhadey|

Bombay 2500, India
‘Fef: 45 73 1

Tefex: 2396

Cabte: BLUESTAR

Blue Star Lid.
14740 Civii Lines
Kanpur, indiz
Tef: 6 48 82
Cabis: BLUESTAR

Blug $tar, tad.
7 Hare Sireel
PO, Box 508
Galeutta 2, Indiz
Tet: 230131
Telex: 658
Cable: BLUESTAR

Biye Star Lid,

8iue Star House,
3% Ring Road
Lajpat Nagar

MHew Deihl 24, |ndia
Tef: 62 32 76
Telex 463

Lable: BLUESTAR

Siue Star Lid.
171G Ulsonr Road
Bangalare-8

Blua $tar, Lid.
&6 Park Lane
Secunderahad 3, tndia
Tel: 753 61

Cabie: BLUEFROST

Blue Star, Lid.

23/24 Sesond Ling Boach
Madras 1, India

Tel: 2 39 33

Telex: 378

Gable: BLUESTAR

Blge Star, Ltd.

1B Kalser Bungalow
bindie Rosd
lamshedpur, Ingia
Telc 38 04

Cable: BLUESTAR
INDONESIA

Bah Boion Trading Coy. N.V.
Diaish Merdeks 29
Bandeng

Tel: 4918 51560
Cable:r I

Telex: 803

HeAN

Telegom, Ltd,

P, &, Box 1812

240 ¥h. Saba Shomai
Teheran

Tek: 43850, 48111
Cable: BASCOM Toheran

15RAEE.

Electronics & Englneering
Div. of Motorola lsrael Lid.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Avlv

Telex: Bastel Tv 023-569

JAPAN
Yokogawa-Hewlett-Packard Lid,
Chashi Building

59 Yoyogi 1-chreme
Shibuya-ku, Tokys

Tei; 03-370-22B1/7

Tetex: 232-2024YHP

Cable: YHPMARKET YUK 23.724

Yokogawa-Hewleti-Packard L4,
Kisef ibaragl Bidg,

228 Kasuga

ibaragl-Shi

Osaka
Tedy 23-1641

Yokogawa-Hewlett-Packard Lig,
1to Building

Na. 58, Ketori-che
Nakamura-ku, Nagaya Cily
Tel: 551-021%

Yokogawa-Hawleti-Packard L1d.
Mitto Bldg.

2300 Skinchara-che,

Kohokiu-kit

Yokohawa 222

Tei: (£05} 432-1504/5

KENYA

R. ). THbury Lid.

P, 0, 8ax 2754

Suite 517/518

Hotel Ambassadenr
Nairehi

Tel: 25670, 68206, 58186
Cable: ARIAYTEE Mairobi

LEBANON

Constaniln E. Macridis
Glemenceau Strest

£.0. Box 7213

Beirat

Teh 220846

Cable: ELECTRONUCLEAR Heirut

MALAYSIA

MECOMB Malaysia Ltd,

2 Loreng 13/8A

Section 13

Petaflng Jaya, Seiangor
Lable: MECOME Hualy Lumpur

MOZAMEBIQUE

A, N. Goncalves, LDA.
A1 Apt 34 Av. D, Luis
F.O. 8ox 107

Leurance Margues
Catle: NEGON

NEW ZEALAND
Hawtatt-Packard (N2} Lid.
32-34 Kent Terrzce

P.0. fox 9443

Wellingten, N.Z.

Tel: 56-558

Cahie: HEWPAGK Weltington
hevilett Packard (N.Z7.) Lid.
Box 33082

Pikuranga

Tel: 573-733

PAKISTAN (EASTH
Fushio & Company, Lid.
Zirat Chambers

3%, Jinnab Avenue

Daces

Yol 280058

Cabie: NEWDEAL Pacca

PAKISTAN (WEST)
Mushks & Company, Lid.
Costan Chambers

Wistorla Road

Karach! 3

Tel: 511027, 512927

Cable: COOPERATOR Karach!

PHILIEPINES
Etectramex inc.

Makati Commercial Center
2129 Paseng Tama
Makati, Rfzal B 708

TAIWAN REP, OF CHINA
Hewlett Packard Tajwan

39 Chung Shiao West

Sec, 1

Querseas Insurance

Corp. Bldg, 7th Floor

Talpei

Tals 579605, 57/9-610, 579-613
Telex: ¢/6 Bankamerica TF 338
Cabie: HEWPACK Taipei

THAILAND
The International
Engineering Co,, Ltd
P, 0, Box 39
614 Sukhumvil Road
Banghok
Tel: 910722 {7 lines)
Cable: GYSOM
TLX INTENCA BR-225 Banghok

3:!.0. "on 1028 VIETNAM
Tea[r.n 839485 o gegir;’suEa’: graaﬂng Inc.
: X Q. Bax
Cable: ELEMEX Mantta 215 Hien-Vuong
Saigan
SINGAPORE Tel: 20.805
Foginaaring Company LAd. Cable: B A Salgon
9, flan Kilang
; . TAMEIA
l;?:g:;gr;ﬂﬂ;ﬂmﬁ fstate R. 1. Tilbury {Zambla) L.
4 B0, Box 2792
Tel: 642361-3 Lusaka

Cabie: MECOME Singapore

SOUTH AFRICA

Hewietl Packard South Africa
Py, Ld.

P.0. Box 31718

Braamfontein Transvaal

Milnarton

30 e Beer Street

Iohanneshurg

Tek: 7252080, 725-2639

Talex: 0226 JH .

Cable: HEWPACK Johamnesburg

Hewlett Packard South Africa
Py}, L,

Hrascasiie House

Bree Street

fape Yown

Tel: 3-6019, 36348

Gable: HEWPACK Cape Town

teleX: 5-80G6

Hewiett Packard South Africa
{Pty.), Lid,

308 Gierwood Centre

Corner Hual & Moere Reads

F.0. Bax 99

Overpart, Natal

Tek: 347535

Zzmbia, Gaatral Africa

MEDITERRANEAN AND
MIDSBLE EAST COUNTRIES
NOT $HOWN PLEASE
CONTACT:

Hewlatt-Fackard Corraspendence
Office

Flazzz Marctni 25

160144 Roma-Enr, Italy

Ted: (65 5% 48 23

Cable: HEWPACKIT Rame
Teler: 51514

OTHER ARFAS NOT
EISTED, CONTALT:
Hewlett-Packard

IRTERCONTINENTAL
3200 Hitiview Ave.
Paty Alto, Galifornia 94364
Tel: {415} 326-70G0

{Feb, 73 493-1501)

TWX: $16-373-1267
Sable: HEWPACK Palo Alto
Tetex: 034-844%F

E 11-70



https://www.manualsplus.com/

