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Model 461 A
Wide Band Amplifier

Model 462A
Wide Band Amplifier

Figure 1-1. Hewlett-Packard Model 461A/462A
Wideband Amplifier

1-0
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Section I

SECTION |
GENERAL INFORMATION

1-1. GENERAL INFORMATION.

1-2. The -hp- Model 461A Wide Band Amplifier is
used primarily where flatness is hnportant. The -hp-
Model 462A Wide Band Amplifier is used primarily
where rise time is important. The Model 461A
frequency response is * 1 dB from 1 kHz to 150 MHz.
The Model 462A rise and fall times are less than 4
nanoseconds. Either 40dB or 20dB gain can be
selected with the front panel GAIN (DB switch). The
Models 461 A and 462A are shown in Figure 1-1. The
specifications for both instruments are given in Table
1-1.

1-3. Since the Models 461A and 462A are nearly
identical, this manual will discuss the instruments in
terms of the Model 461A. The Model 4624 will be
mentioned only when its operation differs from that
of the Model 461 A.

1-4. ACCESSORIES AVAILABLE.

1-5. The -hp- 11048C 50-chm feedthrough
termination is an available accessory that is connected
at the output of the Model 461 A. The feedthrough
termination should be used to ensure that the Model
461 A is operating into ifs rated impedance in the
event the instrument is connected to a device with an
impedance greater than 50 ohms.

Table 1-1. Specifications.

MODEL 461A
Frequency Range: 1 kHz to 150 MBbz.

Frequency Response: +/-1 dB, | kHz to 150 MHz
when operating into a 50 ohm resistive load (500
kHz reference).

Gain at 500 kHz: 40 ¢B +/-0.5 dB; or 20dB +/-1.0

4B, selected by front panel switch (inverting).
(w@'ﬂg
Input Impedance: Nominal 50 ohms.

Maxdmum Input: 1 volt rms or 2 volts p-p pulse.*
Maximum de Input: +/-2 Voits.®

Maximum Output: 1/2 velt rms into 50 ohm

resistive load. .4 Gu:}ﬁé’/ (4

Equivalent Wideband Input Noise Levei: Less than
40 pV in 40 @B position when loaded with 50 §L

Distortion: Less than 5% at maximum output and
rated load.

Overload Recovery: Less than 1 microsecond for 10
times overload.

*For the protection of the input circuitry,

MODEL 462A
Pulse Response:
1eading Edge and Trailing Edge
Rise Time: Less than 4 nanoseconds
Overshoot: Less than 5%

Pulse Overload Recovery: Tess than § us for 10
times overload.

Pulse Duration for 10% Droop: 30 us.

Equivalent Input Noise Level: Less than 40 uV in
40 dB position when loaded with 50 ohms.

Input Impedance: Nominal 50 ohms.
Maximum Input: 1 volt rms or 2 volts p-p puise.®
Maximum dec Input: +/-2 Volts,*

Gain: 20 or 40 dB selected by front panel switch
(inverting).

Maximum Qutput: 1 volt peak-to-peak into 50 ohm

resistive load. _3/2) Q/K)ﬂ/ﬁ

Delay: 12-14 nanoseconds.

141


https://www.manualsplus.com/

Section ]

Models 461 A/462A

Table 1-1. Specifications {Cont’d)

5 watis.

high, 11 in. (27,9 cm) deep.

- Power Supply: 115 or 230V +/-10%, 48 to 440Hz,

Dimensions: 5 1/8 in. (13 cm) wide, 3 in. (7,6 cm)

Accessory  Available:
feedthrough termination.
i

T
GENERAL

-hp-

Weight:

Accessory Furnished: Detachable power cord.

Net: 4 Tbs (1.8 kg).
Shipping: 5 Ibs (2,3 kg.}.

11048C, 50 ohm

1-6. INSTRUMENT IDENTIFICATION.

1-7. Hewlett-Packard uses a two-section serial
number, The first section (prefix) identifies a
series of instruments. The last section (suffix)
identifies a particular instrument within the series,
¥ a letter is included with the serial number, it
identifies the country in which the instrument was

manufactured. If the serial prefix of your instru-
ment differs from the one on the title page of this
manual, a change sheet will be supplied to make
this manual compatable with newer instruments or
the backdating information in Appendix € will
adapt this manual to earlier instruments. All
corresponcence with Hewlett-Packard should in-
clude the complete serial number,
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SECTION 1
INSTALLATION

2-1. INTRODUCTION,

2-2. This section contains information and
instructions necessary for the imstallation and
shipping of the Model 461 A Amplifier. Included are
initial inspection procedures, power and grounding
requirements, installation information, and
instructions for repackaging for shipment.

2-3. INITIAL INSPECTION.

24, This instrument was carefully inspected both
mechanically and electrically before shipmeni. I
should be free of mars and 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 accessories, and
test the electrical performance of the instrument
using the procedure outlined in Paragraph 5-5. If
there is damage or deficiency, see the warranty on the
inside front cover of this manual.

2.5 POWER REQUIREMENTS.

2-6. The Model 461A can be operated from any
source of 115 or 230 volts {(+/-10%), at 48 to 440
Hertz. With the instrument disconnected from the ac
power source, move the 115/230 V slide switch on
the rear panel until the desired line voltage appears.
Power dissipation is 5 watts maximum,

Z2-1. GROUNDING REGUIREMENTS.

2-8. To protect operating personnel, the National
Electrical Manufacturers’ Association (NEMA)
recommends that the instrument panel and cabinet be
grounded. All Hewlett-Packard insiruments are
equipped with a three-conductor power cable which,
when plugged info an appropriate receptacle, grounds
the instrument. The offset pin on the power cable
three-prong connector is the ground wire.

2-9. To preserve the protection feature when
operating the instrument from a two-contaci outlet,
use a three-prong to two-prong adapter and connect
the green pigtail on the adapter to ground.

2-10. INSTALLATION.

2-11. The Model 461A is fully transistorized;
therefore, no special cooling is required. However, the
instrument should not be operated where the ambient
temperature exceeds 539 C (131¢ F) or the relative
humidity exceeds 95%.

2-12. BENCH MOUNTING.

2-13. The Model 461A is shipped with plastic feet
and tilt stand in place, ready for use as a bench
instrument.

2-14. RACK MOUNTING.

2-15. The Model 461A may be rack mounted by
using an adapter frame (-hp- Part No. 5060-0797).
The adapter frame is a rack frame that accepts any
combination of submodular units. It can be rack
mounted only. For additional information, address
inquiries to your -hp- Sales and Service Office. (See
Appendix B for office locations.)

2-16. REPACKAGING FOR SHIPMENT.

2-17. The foliowing paragraphs contain a general
guide for repackaging of the isntrument for shipment.
Refer to Paragraph 2-18 if the original container is to
be used; 2-19 if it is not. If you have any questions,
contact your local -hp- Sales and Service Office. (See
Appendix B for office locations.)

NOTE

If the instrument is to be shipped
to Hewleti-Packard for service or
repair, attach a tag to the
instrument identifying the owner
and indicating the service or repair
10 be accomplished; inciude the
model number and full serial
number of the instrument. In any
correspondence, identify the
instrument by model number, serial
number, and serial number prefix.
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2.18. If original container is to be used, proceed as

follows:

a. Place instrument in original container if

available. If it is not available, a suitable
comtainer can be purchased from your
nearest -hp- Sales and Service Office.

. Ensure that container is well sealed with

strong tape or metal bands.

2-19. If original container is not to be used, proceed
as follows:

Models 461 A/462A

. Wrap instrument in heavy paper or plastic

before placing in an inner container.

. Place packing material around all sides of

instrument and protect panel face with
cardboard strips.

. Place instrument and inner container in a

heavy carton or wooden box and seal with
strong tape or metal bands.

. Mark shipping container with “DELICATE

INSTRUMENT,” “FRAGILE” etc.
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SECTION 11

OPERATING

3-1. INTRODUCTION.

3-2, The Model 461A can be used to faithfully
amplify signals in the 1KHz to 150 MHz range. Gain
settings of 20 dB or 40 dB may be selected with the
froat panel GAIN {DB) switch. The Model 461 A will
operate within specifications only when its output is
terminated in 50 ohms.

3-3. FRONT AND REAR PANEL DESCRIPTION.

3-4. Figure 3-1 describes the function of all the
controls and indicators on both the front and rear
panel.

INSTRUCTIONS

3-5. OPERATING INSTRUCTIONS.

3-6. Figure 3-2 contains the operating instructions
for the Model 461A. Each instruction is keved to a
drawing of the front panel.

3-7. IMPEDANCE MATCHING.

3-8. Both the input impedance and the output
impedance of the Model 461A are 30 ohms. The
Model 461 A output must be connected to 2 50 ohm
load if it is to operate within specifications. If the
input impedance of the load is not 50 ohms, a
terminating impedance of 30 ohms must be

| “AMPLIFIER
HEWLETT - PATKARD
GAIN (DB} @
OFF 20 40
5041 500
INPUT QUTPUT
© ©
B IKC-150ME

@ GAIN (DB) switch: Applies primary power and
selects gain.

50 OHM INPUT connector: Connects input
signal to the instrument. DO NOT APPLY
MORE THAN 1 VAC OR 2 VDC TO INPUT.

50 OHM OUTPUT connector: Connects
amplified output to load. Output must he
terminated in 30 ohm. VOLTAGE LEVEL AT

H5/230 +10%
484407y
1ZVA Max

4614-3—1B2AA

OUTPUT MUST NOT EXCEED -6 VOLTS DC
OR +0.6 YOLTS DC.

AC POWER comnector: Conmects primary
power to the instrument.

LINE VOLTAGE: Selects either 115 volts ac or
230 volts ac primary power.

Fuseholder: Contains a 1/4 ampere fast-blow
fuse for both 115 and 230 volt operation.

Figure 3-1. Front and Rear Panel Description

3-1
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connected across the Model 461A output. The -hp-
Model 11048C 50 ohm Feedthrough Termination is
recommended for this purpose. The Model 11048C.
may be easily connected in series with the Model
461 A output.

3-6. CASCADING AMPLIFIERS.

3-10. The Model 461A will amplify small signals in
the 5 to 50 millivolt range to an amplitude of 0.5
volis with minimum distortion. Three 631A’ or
652A’s can be cascaded with a minimum input of 40
microvolts. For protection of the first instrument, a

Models 461 A/462A

diode voltage limiter with two diodes in parailel (see
Figure 3-3) can be used. To protect the diodes at high
voltages a 500 ohm resistor must be placed in series
with the input signal. In doing this a ten fo one
attenuation is obtained for the first amplifier.
Therefore the first amplifier must be set to 40 dB
gain while the other two should be set to 20 dB gain.
The second two amplifier inputs are protected by the
clipped output of the preceding amplifier. Shouid
larger output signals be desired, the Model 401 A’s can
be cascaded with other amplifiers. Concerning
frequencies from 10 MHz to 150 MHz, the -hp- 230A
Power Amplifier can be used in the fourth cascade
position.

SIGNAL. SOURCE

48HA /462 A~B-0B2

hp 4a6iA
WIDE BAND
AMPLIFIER

LOAD

Connect the I KHz to 150 MHz frequency
source to the input of the Model 461A.

Connect the cutput of the Model 461A to a
50-ohm load.

@ Set Power and Gain Switch to the desired gain

 CAUTION 3

DG NOT APPLY MORE THAN 1 VAC OR 2 VDC TO INPUT
TERMINALS, VOLTAGE LEVEL APPLIED TO OUTPUT
MUST NOT EXCEED -6 VOLTS DC OR +0.6 VOLTS DC.

NOTE

The maximum output voltage
obtainable from the Model
461A is 0.5 volts rms (1 Volt
P-P for Model 462A). Thus
the maximum input voliage
that can be appled, without
distortion, is 50 mv on the 20
dB range, and 5 mv on the 40

setting (20 or 40 dB). dB range.
Figure 3.2. Operating Instructions
AMPLIFIERS
/T hp 461A/7462A7 N
spoe Lo I ozl 1, II ° |
ING AN & W @-——“‘W'OOUT
SILICON DIODES
(FAST SWITCHING) + 3008 +2o0e +o08

Figure 3-3. Cascading 461A or 462A Amplifiers with Input Protective Circuit

32
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Section IV

SECTION 1V
THEQRY OF OPERATION

4-1. GENERAL DESCRIPTION.

4-2. The Models 461A and 462A Amplifiers are
essentially identical. In the Model 462A some of the
component values are changed slightly to improve its
pulse response. In this section both instruments will
be presented in terms of the Model 461A.

4-3. Figure 4-1 shows a simplified block diagram of
the Model 461A. The amplifier is a five stage,
stagger-tuned, cascaded amplifier with emaditer
follower input and output stages. The pain is switched
from 40 dB to 20 dB by attenuating the input by 20
dB. The power supply is a conventional series
regulated supply with +15 volt and -15 volt outputs.

4-4. AMPLIFIER CIRCUITS.

4.5, Figure 5-12 shows the schematic diagram of the
Model 461A. A3Q3 is the input emitter follower,
matching the 50 ohm input impedance to the input
impedance of the amplifier. Transistors A3Q4

through A3Q8 constitute a five stage, RC coupled,
cascaded amplifier. Bach stage has a gain 0of 8.4 dB. 2
dB is lost in the input and output emitter followers,
giving the amplifier a total gain of 40 dB.

4-6. Each stage has an an LR feedback circuit with
an adjustable inductor. The feedback circuit in each
stage confrols the overall gain of the amplifier at a
different frequency, so the amplifier must be
stagger-tuned. There is some interaction between the
stages at certain frequencies. A3Q9 is the output
emitter follower, and it matches the amplifier output
ta a 50 ohm output impedance.

4-7. POWER SUPPLY.

4-8. The power supply generates +15 volis and -15
volts bias supply to the amplifiers. Breakdown diode
A2CR3 establishes a 15 volt reference. Control
transistor A2Q2 detects differences between the
reference voltage and the supply output, and its
output controls the series regulator Q1.

NFUT] —
e Em— > . [oirruT]
i ATTENUATOR EMITTER 1 ,un wiers £ 0 EMITTER ——

! FOLLOWER FOLLOWER
> Al G4—qs8 !
a3 Qs :
) / 4 - y. -
/
/ PRIMARY
POWER & GAiN
Q SWITCH
\ 51,83
5
AY
SERIES
FRIMARY R REGULATED
POWER " POWER SUPPLY
Ql—gz ABIA- B IB2S

Figure 4-1. Simplified Block Diagram

4-1
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Table 5-1. Test Equipment Required
INSTRUMENT CRITICAL USE RECOMMENDED
TYPE SPECIFICATIONS MODEL
Wide Range Output: 0.5 volts Low Freq. Response -hp- Model 654A
Oscillator Impedance: 50 ohms and Gain Check Test Oscillator
Freq. Range: 1 kHz to
10 MHz
Level: 0.5%
Distortion: less
. than 0.5%
Logarithmic Accuracy: +/-1% reading Calibration, -hp- Model 400EL
Voltmeter to +/-5% reading Low Freq. Response AC Voltmeter
Freq. Range: 1kHz to and Gain Check
10 MHz
DB range: -80 dB to +50 4B
Attenuator Attenuation: 20 dB Gain Check -hp- Model 8491 A
Accuracy: 0.1 dB (1 kHz to Freq. Response Check Option 20 with
150 MHz) and Calibration known accuracy
Attenuator Attenuation: 40 dB Gain Check -hp- Model 8491A
Accuracy: 0.1 dB (1 ¥Hz Freq. Response Check Opiton 40 with
to 150 MHz and Calibration known accuracy
Distortion I'req. Range: 1 kHz to Distortion Check -hp- Model 3314,
Analyzer 500 kHz 333A or 334A
Sensitivity: Measure 5% Distortion Analyzer
Distortion
Accuracy: +/-3%
RF Millivolt- Freq. Range: 500 kHz to Frequency Response sip- Model 3406A
meter 150 MHz Check and Calibration RF Sampling
Accuracy: from +/-3% to Voltmeter
+/3% 1.8,
DB Range: -50 to +20 dBm
Multimeter Accuracy: +/-1% of full Power Supply Checks Sip- Model 412A
including DC scale and Troubleshooting Voit-Ohm-Amimeter
Voltmeter Input Resistance

greater than 10 Megohm

Signal Generator

Freq. Range: 100 %Hz to

High Freq. Response

-hp- Model 8601A

to 20V/icm

o

Sweeper 110 MHz Check and Adjustment Generator/Sweeper
Output: 0.5V
Fiatness: 0.20 dB over
full range
Impedance: 50 ohms
Oscilloscope Bandwidth: dc to 50 MHz Pulse Droop -hp- Model 180C
with horizontal magnifier Calibration and Oscilloscope with
Sensitivity: 0.005V/cm Overload Check 1801A and 18204

plug-ins
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section uses the following sequence:
Performance Checks, Cabinet Removal, Calibration
Pracedure, Troubleshooting, and Repair.

5-3. TEST EQUIPMENT REQUIRED.

5-4. The critical specifications and suggested fest
equipment needed in the performance and calibration
procedures are given in Table 5-1.

b-5. PERFORMANCE CHECKS.

5-6. The performance checks are in-cabinet
procedures that are used to check the instrument
against its specification. These procedures can be used
as periodic maintenance, after repair or incorming and
outgeing quality conirol checks. The performance
checks should be conducted before any attempt is
made to calibrate the instrumeni. A Performance

.Check Test Card is provided at the end of this section

for recording the performance of the instrument
during the performance checks. The card can be
removed from the manuval and wused as a permanent
record of the incoming inspection or of a routine
performance check,

Table 5-1. Test Equipment Required (Cont’d)

Jess than 1 ns
Oversheot and Ringing:

less than 5% peak
Pulse Width: 30 ns

INSTRUMENT CRITICAL . USE . RECOMMENDED.
TYPE SPECIFICATIONS ‘ ‘ MODEL
Pulse Impedance: 50 ohms Pulse response and hp- Model 8GO4A
Generator Leading and Trailing Edge: calibration Pulse Generator

Square Wave Frequency: 500 kHz

Pulse droop check ~-hp- Model 209A

80 MHz input

Generator Amplitude: 1 V p-pinto and overload check Oscillator (square
50 ohms : : ‘wave output)

Frequency Input Impedance: 50 ohms High frequency -hp- Model 10515A

Doubler Freq. Range: 1 MHz to response adjustment Frequency Doubler

50 ohm Coaxial Frequency range: 1 kHz

Frequency Response -hp- Model 11048C

Termination to 130 MHz Adjustment 50 ohm feedthrough -
Termination: 50 ohms load
RF Detector Frequency range: 1 MHz High Frequency -hp- Model 8471A

Response Adjustment RF Detector

to 160 MHz
SWR: 1.3
Sampling Frequency: to GHz range
Oscilloscope Rise Time: less than 350 ps

Dual Vertical Channels
Amplitude: 0.5 volts for 5
50 ohm input

-hp- 180C with
1810A/1815A/B
Oscilloscope with
Sarmapling Time
base and Vertical
Plug-ins

Pulse Response and
Delay Checks

(Table 5-1 cont’d on page 5-2)

5-1
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5.7. Checks for the Models 461A and 462A are
provided. The heading of each paragraph indicates
whether the procedure is applicable fo one or both
instruments.

5-8. 500 kHz GAIN CHECK (461A AND 462A);
QUTPUT VOLTAGE CHECK (481A).

NOTE

An -hp- Model 651B or 6352A
Osciflator can be used in place of
the 654A if the output of the
oscillator is monitored by the ac
voltmeter at each change of
frequency and the osciliator output
is adjusted each time to the
reference level.

Models 461 AJ462A

. Connect the test equipment as in Figure 5-1;

connect the oscillator with the 50 ohm load
to the ac voltmeter (position A).

. Set the oscillator frequency to 500 kHz and

the oscillator amplitude to read O &B on the
-10 dB range of the ac voltmeter.

. Connect the ac voltmeter as in Figure 5-1,

position B, using the 40 dB attenuator and
the 40 dB GAIN range of the 461A.

. The ac voltage readings in position A and B

should differ by +/-0.5 dB or less.

. (461A only). With the test setup as in Figure

5-1, position B, slowly increase the

Table 5-1. Test Equipment Required {Cont’d)

INSTRUMENT CRITICAL USE RECOMMENDED
TYPE SPECIFICATIONS MODEL
Variable Line Qutput Voltage: to 127V Power Supply Check Superior Electric
Transformer ac (or 253 V ac) Powerstat 3PF116
{for 115 Vline)
3PF216 (for 230V
line}
Decade Attenuation: 60 dBm in Puise Response and -hp- 355D VHF
Attenuator - 10 4B steps Delay Check Coaxial Attenuator
Impedance: 50 chms
Frequency: 1 kHz to
150 MHz
BNC “1” UG-274 B/U Pulse Response and -hp- 12500781
Adzpter Delay Check
Male BNC to Male UG-491A/U Catibration and UG-491A/U

Female Adapter

Response and Gain
Check

BNC Adapter Frequency Response
BNC Male to Used with 1410A Pulse Response and ip- 100118 (2 each)
Probe Jack Oscilloscope Delay Check
Adapter plug-in
BNC 1o type GR- Used with 1410A Pulse Response and -hp- 0874-9700
874 Adapter Oscitloscope plug-in Delay Check
“Type N Male UG-1034/U Calibration, Frequency | -hp- 1250-0067
to BNC Adapter Response and Gain Adapter
. Check
BNC to Type N UG-349A/U Calibfation,. Frequency | -hp- 1250-0077

Adapter

52
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AC VOLTMETER
TEST OSCILLATOR hp 400E/EL
hp 654A AMPLIFIER o
/ = fo o 59 R T —
©) ] @ © 3 hp 11048¢ P
o M oo Position e U D)
© coID eg o e e e !"l @
i
ATTENUATGR, OPTION 40 j
{KNOWN ACCURACY) i
E::] hp B8491A 1[
b
r% ADAPTER BNC "T” s
il hp PART NOw 1250-078) f
ae 1904 \._._...____.__m....m,..,w,...,ww,....w.,k,ﬁﬂ*ﬂmmmm.fgs’}zlgri_’a._’

Figure 5-1. Gain Check Setup

amplitude of the oscillator until 0.5 volts is c. Change the oscillator frequency from 1 kHz

read on the ac voltmeter. This verifics that
the 461 A will produce an output of (.5 volts
TS,

to 10 MHz and at each frequency measure
the voltage at position A and B (this
eliminates the frequency response error of

the ac voltmeter).

f. (461;_!& and 4621}): Decrease the oscillator’s
snvlinde o mniman nd shange e 40 g The s vlmeter radings . posiion A and
g. Repeat steps a through ¢ using the 20 dB one frequency.
attenuator and the 20 dB GAIN range of the e. Record the error at 2 MHz for use in
461A. paragraph 5-12. The reference for high
h. The ac voltage readings in position A and B frequency response must be at 500 kHz.

should differ by +/-1 dB or less. 5-10. DISTORTION CHECK {461A}.

5-9. LOW FREQUENCY RESPONSE CHECK a. Connect the 461A as in Figure 5-2, with the

{461A}), Distortion Analyzer connected as in position
a. Connect the 461A as in Figure 5-1, position A,

B using the 40 dB attenuator and the 461A b. Set the oscillator frequency to 500 kHz and

on the 40 dB GAIN range. . o
amplitude to minimum.

b. Set the oscillator frequency to 500 kHz and
adjust its amplitude to read O dB on the -10
dB range of the ac voltmeter.

Set the distortion analyzer’s FUNCTION
switch to VOLTMETER and METER
RANGE to 1 volt.

TEST OSCILLATOR DISTORTION ANALYZER

hP 6544 AMPLIFIER fp 3314
500 FEED-THRU
E hp 5818 OSERMTNAT ION s o ©
@ ¢ hp 11048C POSITION B s & } Q
=) T e v o 7R A o4 \ &
@ T oc? 3] @ © @ o &

T ATTENUATOR, OPTION 40
(KNOWN ACCURACY)
hp 8491a

EADAPTER BNC 7"

]
llf hp PART NO» 250~ 078l

POSITION A

AR |BEEA

Figure 5-2. Distortion Check Setup
5-3
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d. Adjust the output amplitude of the
oscillator for a 0.5 volt reading on the meter.

e. Measure the distortion of the oscillator
{Figure 5-2, position A).

f. Connect the Distortion Analyzer as in Figure
5-2, position B.

g Measure the distortion. The difference in d.

this distortion measurement and that in step
e should be less than 5%.

5-11. NOISE CHECK (461A and 452A).

e
a. Disconnect the input signal from the 461A.
b. Terminate with 50 $load (-hp- 11048C).
¢. Connect the output of the 461A to an RF {.
Voltmeter.
d. Place the 461A GAIN (DB) control to
40 dB.
¢. The RF Voltmeter should indicate 4 milli-
volis or less.
§-12. HIGH FREQUENCY RESPONSE CHECK h
{481A).
a. Connect the 461A as in Figure 5-3, position
B, using the 40 dB attenuator and turning i

the signal generator output to minimum.
NOTE

Use short cables and eliminate
cables entirely when possible.

Models 461 AJ/462A

MHz (2 MHz from the frequency doubler)
and the 461A GAIN {DB) control to 40 dB.

. Increase the amplitude of the signal

generator to read 0 dB on the 0 dB range of
the RF Voltmeter (include the variation
from the 500 kHz reference as recorded in
paragraph 5-9, step e).

Connect the ac voltmeter as in Figure 5-3,
position A. Record the voltmeter reading for
an input reference level,

. Change the signal generator to 10 MHz and

adjust the signal generator output to the
reference level in step d.

Connect as in position B. The ac volimeter
must read the reference at 500 kHz {0 dB on
the 0 dB range) +/-1 dB or less.

Repeat steps ¢ and [ for frequencies of 235
MHz, 50 MHz and 75 MHz (50, 100 and 150
MHz output of the frequency doubler).

. If the frequency response is not within

specifications rtefer to the calibration
procedure paragraph 5-23.

. Connect the circuit in Figure 5-3 using the

20 dB attenuator and placing the 461A in
the 20 DB GAIN position. Repeat steps b
through g If the frequency response is not
within +/-1 dB refer to Troubleshooting
paragraph 5-31 and Table 5-2.

b. Adjust the signal generator frequency to 1 5-13.PULSE RESPONSE CHECK {462A).

BROADBAND
GENERATOR/SWEEPER SAMPLING VOLTMETER
hp BE0LA hp 34084
=1. £ AMPLIFIER
] hp 4614 50f1 FEED-THRYU
=) (3 TERMINATION
. 5 "“;/ @ ° POSITION B hp 11048C
T 03 6§ & m S | :r it M =31 ESN??W
. ' ADABTER
ATTENUATOR, OPTION 40 !
FREQUENCY (KNOWN AGCURACY) i hp 102184
DOUBLER hp BADIA :
hp 105154 i
_____________ POSITION Al

Agta- g0

Figure 5-3. High Frequency Response Check

54
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a. Connect the 462A as shown in Figure 54,
position A.

b. Set the Pulse Generator as follows:

Trigger Scurce .. .INT. FREQ. .1 to 1 MHz.

Pulsewidth..................... 30 ns
Aftenuator . ... ... .. i 10
Pulse polarity ................ PLUS (+)

¢. Connect the pulse output to the inpui of the
attenuator.

d. Set the attenuator to 20 éBand connect the
output of the attenuator to the vertical
input channel A. Use a BNC to GR type 874
adapter and internally trigger the sweep.

g. Set the Oscilloscope Sampling Timebase
Plug-in as follows:

Main/Delay switch ............... MAIN
Main Sweep Trigger

stope ... PLUS (+) (located at top right)
Int/Extswitch ...................] INT.
Time/em . ... oi i 10ns
Sweep Multiplier ...... ... ... . ... ... 2
Syncpulse ... .. i ON

f. Adjust the vertical and horizontal position
for one pulse and adjust trigger level for
optimum trace.

g. Adjust vertical millivolts/fom for a 10 ¢m
pulse. The pulse width should be 6 cm
(5nsfcm).

h. Observe the rise time, fail time and flatness
of the input pulse.

Section V

j. Check the rise time and fall time in ns (time

from 10% to 90% of the leading or trailing
edge of the pulse (the middle 8 cm). If this is
greater than 1 ns call it TR 1 for the formula
in step m.

. Connect the 462A as in Figure 5-4, position

B. Increase the attenuator to 60 dB and set
the 462A GAIN (DB) control to 40 dB.
Reverse the polarity of the input pulse to
eliminate readjustment of the oscilloscope.

.Measure the rise time and fall time of the

462A output pulse (TR,) as in step j. If the
rise fime of the input pulse was less than 1
ns, the output rise time must not exceed 4
ns. Otherwise, apply the following formula:

Rise time of the 462A

(TRg) = /(TR )? - (TR4)?

The overshoot and undershoot of the output
pulse should exceed that observed on the
input pulse by less than 5%.

.If the output pulse is not within

specifications, refer to paragraph 5-26 for
calibration procedure.

5-14. PULSE DELAY TIME CHECK. (462A).

a. Connect the 462A as shown in Figure 5-5.

b. Connect the pulse generator to the

attenuator and set the controls as in
paragraph 5-13, step b.

PULSE GENERATOR
hp  BOO4AA

4 = |0 = OlO = O
éhle%@H)@g PLUG N
g J ol®, @lo % |hiBIoA
S et Y R ®

USE A BNC TO TYPE 574

10DB/STEP
ATTENUATOR

50MHz

hp 355D OSCILLOSCOPE

o) hp 1BOC

b s e o POSITION A

| i

| I

! AMPLIFIER '

: kp a62A !

o !

PosiTion 8] | I, o | !

s s T I |

ADAPTER (kg OBYA-9700)
T0 CONNECT TO hp 141GA

Figure 5-4. Puise Response Check Setup
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@ GO = OO0 = O
PULSE GENERATOR oschioe o |16 ole © o Q¢S jpus N
hp 8004A hp BOC & o|®, &4  Z | hpBIoA
] o
oo ®|9.9 i B
B @ ® AN
o - {ODB/STEP BNG BNEC
® o0-o0 ATIENJRTOR  npapTeR AMPLIFIER L ADAPTER
P hp 10218A hp 462A ke 10278A
R © T, o:]
\ i o IADAPTER BNC"T*
ApAPTER U 3 hp PART NOs 1250-0781
DAPTER
bp PART NOs. 1250-0781 500 FEED-THRU
TERMINATION
hp 110480

LEEEE-RELIEN

Figure 5-5. Pulse Delay Check Setup

¢. Connect the probe of the oscilloscope,
channel A, to the output of the atfenuator
through an adapter and a BNC “T". Set the
attenuator to 60 dB,

. Use an external trigger from the pulse
generator and adjust trigger Mode and slope
for a pulse on the oscitloscope. 5-16.

e. Connect the output of the 462A to the

probe of the oscilloscope, channel B,

through a 50 ohm load. Adjust both pulse

widths to 3 cm so that 1 cm on the scope

will be 10 ns.

f. The midpoint of the leading edges of the
input pulse and the output puise should
differ by 12 to 14 ns.

5-15. MAXIMUM OUTPUT CHECK (462A).

a. With the 462A connected as in Figure 5-5,
channel “B”, increase the amplitude of the
pulse generator until a 1 volt peak-to-peak
pulse is observed on the oscilloscope. This
verifies the maximum output of the 462A
Pulse Amplifier.

PULSE BURATION CHECK (462A}.

a. Connect the 462A as in Figure 5.6, position
A

b. Adjust the square wave generator for a 30 us
puise {16.56 KkHz) displayed on the
oscilloscope  with less than 0.01 volts
peak-to-peak voltage. Observe the flatness of
the pulse.

¢. Connect the circuit as in Figure 5-6, position
B, keeping all leads as short as possible. Set

OSCILLATOR Somis
hp 2094 OSCILLOSCOPE PLUG IN PLUG N
5 AMPLIFIER hp 180C hp 180IA hp 1820A
Q) hp 4624 @ DlO g 0RO = O
o] o &, pai ] @ 5
@ 500 FEED-THRU S o|Q Of.. .5
E@g@% Il¢ D TERM INATION e 4 P
E— p 110480 T
CABLE 3 o] POSITION B _ _opr—irg
ASSEMBLY 1 |
hp HOOIA ! ‘
ettty FOSITION 4 4g-4-1827a

Figure 5-6. Pulse Duration Check
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the 462A to 40 dB gain. The pulse must
have less than 10% more droop than that
observed in step b. Observe the pulse droop
at both 20 dB and 40 dB gain of the 4624.
(Dual trace can be used on the oscilloscope
to show input and output simultaneously.)

5-17. OVERLOAD RECOVERY CHECK (461A and

462A).

NOTE

The maximum output of the 461A
is 0.5V mms or 1.4 vwolt
peak-to-peak. The maximum
output of the 462A is 1 wolt
peak-to-peak. Using these values,
the maximum input signal, without
clipping, is 0.14 voits peak-to-peak
for the 20 dB GAIN range and
0.014 volts peak-to-peak on the 40
dB GAIN range for the 461A. For
the 462A the maximum input is .1
volt peak-to-peak on the 20 dB
GAIN range and 001 wvolt

Section V

peak-to-peak on the 40 dB GAIN
range. For specifications on
overload recovery, 10 times these
voltages should be the input voltage
and recovery time should be less
than 1 us.

. Connect the circuit as in Figure 5-6, position

A.

. Adjust the square wave generator fora 1 us

pulse (500 kHz) at 1 voit peak-to-peak as
observed on the osciltoscope. Overshoot or
ringing on the 461A input signal will show
up on the output and it is not contributed
by the amplifier.

. Conneet the circuit as in Figure 5-6, position

B, with the 461A or 462A in the 20 dR
GAIN position. The base line, or level after
the pulse, should be restored within 1 us
after the trailing edge of the pulse. (Dual
channels of the oscilloscope can be used to
show input and output pulses
simultaneousiy).

REAR PAREL

PLASTIC FOOT
ASSEMBLY

BOTTOM COVER

TOP COVER

4B1A-C— 1B30A

TILT STAND

BIDE COVER

Figure 5-7. Panel Removal and Replacement

5-7
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5-18. PANEL REMOVAL AND REPLACEMENT.

5-19. The Model 461 A contains top, bottom and two
side panels. For maintenance and calibration, only
top or bottom covers need be removed. Side panel
removal will be necessary only when replacing front
or rear panel etc. Panel removal is illustrated in Figure
5-7. '

a. Remove ac power from the Model 461A.

b. Remove the 6/32 screws that hold the panel
in place.

¢. Remove the panel.

d. When replacing the panel, simply reverse the
order.

5-20. CALIBRATION PROCEDURE.

5-21. The following i3 a complete test and
adiustment procedure and should be made only if it
has been determined that the -hp- Model 461A is out
of adjustment as determined by Paragraph 5-5,
Performance Check. Indiscriminate adjustment of the
internal controls to “refine” settings may actuaily
cause difficuity. Calibration procedures for the
Models 461 A and 462A are provided. The heading of
each paragraph indicates whether the procedure is
applicable to one or both instruments.

5-22. POWER SUPPLY (461A and 462A).

a. Remove top and Bottom covers from Model
461A cabinet (refer to Figure 5-7).

b. Connect Model 461A to a Variable
Transformer. Set line voltage to 115 volts.

¢. Connect common lead of DC Voltmeter
(-hp- Model 412A) to -hp- Model 461A
chassis ground and VOLTS probe to
terminal No. 6 of Transformer T1 (red wire).
Refer to Figure 5-10.

d. The BC Veltmeter should indicate +15 +/-2
volts,

e. Vary input line voltage with wvarable
transformer from 103 to 127 wolts. DC
Voltmeter reading should not change by
more than 0.5 volts from the reading
observed in step d.

f. Cennect VOLTS probe of DC Voltmeter to
emitter of Q1 (yellow wire).

5-8

Models 461A/462A

d. The DC Voltmeter should indicate +15 +/-2
volis.

e, Vary input line voliage with variable
traasformer from 103 te 127 wvelts. DC
Voltmeter reading should not change by
more than 0.5 volts from the reading
observed in step d.

f. Connect VOLTS probe of DC Voltmeter to
emitter of Q1 (vellow wire).

g. DC Voitmeter should indicate -15 volis +/-2
voits.

h. Vary input line wvoltage with varisble
transformer from 103 to 127 voits. BC
Voltmeter reading should not change by
more than 0.5 volts from the reading
observed in step g.

j. Measure the ac voltage (-hp- Model 400EL)
between emitter of Q1 and ground; ripple
voltage must be less than 1 mv for any rated
line voltage.

5-23. GAIN CALIBRATION {461A and 462A).

a. Connect the 461A as shown in Figure 5-1,
using the 40 dB attenuation.

b, Connect the ac voltmeter to position “A”
and adjust the output of the oscillator for a
reading on the ac voltmeter of -10 dB.

¢. Connect the ac voltmeter to position “B”
and set the 461A to the 40 GAIN (DB)
position.

d. The ac voltmeter should read -10 dB +/-0.5
dB. If not, change the value of A3RI8 until
the ac voltmeter does read -10 dB +/-0.5 dB.
The value of A3R18 is typically 4.7 chm to
13 ohm. To increase the amplitude, decrease
the size of A3RI8 and vice versa. If A3RI3
will not correct the gain, change the value of
A3RZ9 in like manner. Refer to page 5-13
for possible resistor values.

e. Change the 461A to the 20 GAIN (DB)
position. The ac voltmeter should read -30
dB +/-1.0 dB. If the 20 dB position is out of
tolerance, refer to Table 5-2.

5-24. FREQUENCY RESPONSE CALIBRATION
{461A).
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NOTE

The test equipment in Figure 5-3
must be used for an accurate check
and for a final adjustment for high
frequency response. L2 through 16
should not have to be adiusted
unless some component is changed
in the feedback path. If the coils
have to be adjusted, carefully peel
away the cement, turn the coil with
a plastic tuner and when the
alignment is finished, cement the
coils again with Ducce cement.
Refer to Figure 5-11 for location of
coils.

a. Connect the test setup as in Figure 5-3 and

repeat paragraph 5-12, steps a through g.

. If the amplitude is slightly out of

specifications at 50 MHz (25MHz on “the
Generator/Sweeper) adjust 12, From 75
MHz to 120 MHz adjust L3 and 14. If the
amplitude rolls off approximately 5 dB at
100 MHz (50 MHz on Generator/Sweeper),
refer to Troubleshooting Tips, Table 5-2.

. If  the amplitude is slightly out of

specifications from 120 MHz te 150 MHz
adjust L5 and L6 (Repeat step g paragraph
5-12 several times until flatness is obtained.)

Section V

the 461A GAIN (DB) control to 20 dB
position. Repeat step g, paragraph 5-12. If
the amplitude falls off at 120 MHz to 150
MHz, refer to Troubleshooting Tips, Table
5-2.

5-25. PRELIMINARY FREOQUENCY RESPONSE
ALIGNMENT.

NGTE

This procedure should only be used
when the high frequency response
is completely out of alignment and
not quickly adjustable by paragraph
5-24.

. Connect the 461A as shown in Figure 5-8.

Set the 8601A Generator/Sweeper as
follows:

Frequency ........... 80 MHz (Doubled)
SWeep . ... Video
SweepMode .. ... ... ... L. fast

Sweep Mode vernier . . completely clockwise
Adiust output level to value wused in
paragraph 5-12, step c. {(Approximately 0.3
volts).

b. 1. Set the 180A/1801A/1820A Oscilloscope

as follows:

2. Connect the 8601A Sweep out to
Horizontal EXT input.

. When the frequency response is within AC/DCswitch .................. DC
specification on the 461A GAIN 40 dB Magnifier ... ... ... ... ... X5
position change the attenuator to 20 dB and Display .................. EXT Sens

GENERATOR/SWEEPER 50MHz
hp BBOIA OSCILLOSCOPE PLUG IN PLUG IN
hp 18OC hp 180IA hp 1B20A
=4§.. = o @ g ;
B ° ,@, TLO 9}
Oz @O & ole. @51, 8
B s () AMPLIFIER & clO Q
| N FREQUENCY & alo ol =
55 s s 5 §] ;?OUBLER hp_48iA T e
105154 o J|PoSITION B

P H 2 e——” i 3

- 5 i e

40d8 ATTENUATCR el 1500 FEED-THRUY CRYSTAL

{OPTION 40} ! TERMINATION DETECTOR

hp Bagin : fp 11048¢C hp 84714
I BNC TO TYPE N !
| TYPE N TO 8NC 3
| ABAPTER ADAPTER 1
| hp PART NG. hp PART NCa H
: I250-00867 1250-0077 |
e e e POSITION. A}

" LSS TR

Figure 5-8. Preliminary Frequency Response Calibration Setup
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5-26.

5-10

3. Adjust Horizontal position to start sweep
at left at side of display.

4. Adjust sweep length for 8 ¢cm (20 MHz
per ¢m).

5. Set vertical display to A.

6. Adjust A position for a display at bottom
of the screen.

7. Set the polarity switch to ““+ up”.

. Connect the circuit as in Figure 5-8, position

A. Draw the sweep trace on the face of the
oscilloscope.

. Connect the circuit as in Figure 5-8, position

B. (Slight variations are due to the cut-off
frequency of the 461A.) Adjust the coils 12
through L& as described in paragraph 5-24
making the trace correspond as near as
possible to the trace on the oscilloscope.
Work back and forth between the coils as
there is an intermingled effect between coils.

. When the scope trace and the mark on the

scope correspond as nearly as possible,
recheck Gain calibration Paragraph 5-23,
steps a thru ¢ and Frequency Response
calibration Paragraph 5-24, steps a thru 4.

PULSE RESPONSE CALIBRATION {462A).

a.

Connect the Model 462A as shown in Figure
54, position A.

. Set the Pulse Generator as follows:
Trigger Source ...INT. FREQ. .1 to 1 MHz
Pulsewidth..................... 30 ns
Aftenuator . .......... ... ... 10
Pulse polatity .............. .. .. PLUS

. Connect the pulse output to the input of the
attenuator,

. Set the attenuator to 20 dB and connect the

output of the atienuator to the vertical
input channel A. Use a BNC to GR type 874
adapter and internaily trigger the sweep.

. Set the Oscilloscope Sampling Timebase

Plog-in as follows:

Models 461 Af462 A
Main/Delay switch ............... MAIN
Main Sweep Trigger-

Slope ...... PLUS (located at top right)
Int/Extswitch ................... INT
Trigger Level/Mode

control ... .. ... e AUTO
Timefem . .......... ... .. 10 ns
Sweep Magnifier ........ ... ... ..... 2
Syncpulse.... ... ... . oL On

Adjust the vertical and horizontal position
for ome poise (adjust trigger level for
optimum trace).

. Adjust vertical millivolts/cm for 2 10 ¢m

pulse. The pulse width should be 6 cm (5
nsfem),

. Observe the rise time fall time (middle 8 cm

of height) and flatness of the input pulse. If
the rise time is greater than 1 ns apply
formula paragraph 5-13, step m to the
resultant rise time on the scope.

Connect the 462A as in position B of Figure
5-4. Change the attenuator to 60 dB and set
the 462A to 40 dB gain. Reverse the polarity
of the pulse generator as the 462A owtput is
of opposite polarity.

P
" ui|
: : Tnput Pulse of
Model 462A
ﬁ \
Output Pulse of f/
Model 462 A ] b
{ampiified 40 d) \\
\
4EIA-A- 183

Figure 5-9. Input and Qutput Puises of 462A

k.

Make slight amplitude adjust if necessary on
oscilloscope and repeat step b If the rise
time is too long (4 ns or result of formula
paragraph 5-13) adjust L2 to increase the
pulse amplitude and decrease rise time.
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Az
w3 POWER SUPPLY © 52
QUTPUT CABLE LINE VOLTAGE

ASSEMBLY

45iA-A-1833

Al ws A3 wa 92
ATTENUATOR ASSEMBLY  AMPLIFIER ASSEMBLY i AC VOLTAGE

Figure 5-10. Bottom View

R45 R39 A2
45IAIBOG. L6 46IA,I80.0. LS L4/ L3 L2 TiI POWER SUPPLY
462 A,33 0. X / ASSEMBLY

4
A6IA-A~-IB32
%] ¥Rzo

AMPLIFIER ASSEMBLY * g8

Figure 5-11. Top Veiw
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m. Adjust 1.3, L4, 15 and L6 for maximum
flatness and minimum ringing.

n. Change the 462A to 20 dB gain and change
to attenuator to 40 dB. Observe the pulse
shape for specifications.

5-271. ETCHED CIRCUIT BOARDS,

5-28. The Model 461A uses both plated-through and
single-sided etched circuit board types. Power supply
assembly A2 uses the single-sided etched circuit
board. The amplifier assembly A3 wuses the
plated-through type.

5-29. When replacing a component on the
plated-through type of etched circuit board, the
component can be soldered from either side of the
board. When replacing a component on the
single-sided board, the component should be soldered
from the conductor side.

5-30. Regardless which type of etched circuit board
is used, the following rules should be followed:

a. Avoid applying excessive heat when
soldering on the circuit board. Use a 37 to
50 watt pencil tip soldering iron.

b. To remove a damaged component, clip the
compoenent lead near the component, Then
apply heat and remove the lead with a
straight upward motion.

¢. Use a toothpick to free eyelet of solder
before installing a new component,

d. Solder from the conductor side of the board
to insure good connections between the
eyelet and the conductor.

5-31. TROUBLESHOGTING PROCEDURE,

a. This procedure should only be performed
when the 461A or 462A can not be
calibrated according to procedure in
paragraphs 5-20 through 5-26.

3412

Models 461 A/462A

. Start with a thorough visual inspection.

Look for burned out or loose components,
loose connections, or any other similar
condition which suggests a source of trouble.

. Inspect the test setup being used when

symptoms of malfunction were observed to
be certain the source of trouble is not
external to Amptifier,

. Rotate Model 461A GAIN control to 20 dB

to determine if malfunction is isolated 1o
Attenuator; Amplitude of signal at base of
03 should decrease by a factor of 10,

. Check power supply as outlined in Paragraph

5-22.

. Check dc levels identified on the schematic

diagram, Figure 5-12.

. Using an AC Voltmeter (-hp- Model 400EL),

check the gain of transistors Q4 thru Q8,
typically 8.4 dB per stage. 2 dB gain is lost
in the input and output emitter followers
leaving 40 dB gain for the Amplifier.

NOTE

Gain of (4 is controlled by the
value of RI18% and Gain of Q5 is
controlled by the value of R29*
(4.7 t¢ 13 ohms).

.- The R-L feedback Network and capacitors

are responsible for the high frequency
performance and should be checked if
difficulty is encountered at high frequencies.

j. Refer to Troubleshooting Hints, Table 5-2

for possible causes of the trouble.

. If Gain, flatness and noise is within

specifications the distortion should be
satisfactory, unless too large an input signal
is applied, resulting in clipping of the
output.

m. Perform Calibration and Performance Check

Procedures after repair is completed.
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Table 5-2. Troubleshooting Tips (461 A and 462A¥F

TROUBLE PROBABLE CAUSE
1. No output Check power supply (possibly CR3) |
Check Q3, R9, Q4 and Q3 :
2. 20 dB position intermittent Check GAIN switch for good contact
3. Gain not correct Check DC voltages listed on Schematic Fig. 5-12

Check AC gain of each stage (8.4 dB)
Check Q3, Q4 and R18. (Refer to Paragraph 5-23)

4. Flatness Q3, low frequency; Q7, Q8, high frequency

5. Small roll off at high end Change size of C26* (range: 10 p¥ to 22 pF)
Increase capacitance to increase amplitude
Check for shorted or open coil (adjustment
has no effect on flatness)

6. Frequency response at high end on 40 dB Check C31
not corrected by L6 or C26*
7. Roills off 5 dB at 100 MHz Check C31 and Q8
8. Frequency response at high ead is low on Add €35* in attenuator (Al)
20 dB but 40 dB range is flat :
9. Qutput drops off at high temperatures Check Q4
10. Noise on 40 dB range Check Q3 and Q4
11. Noise on both ranges Check ground connection to chassis
12, Intermittent noise Check Q1
13. Biow fuse Check B+ and B- to ground greater than 2 k-chm

Chéck AZCR3, A2C7 and QI

14. Palse rise time too long Check Q8 and then Q4
(coils have little effect)

15. Excessive distortion Check for clipping (use cscilloscope)
Decrease input signal. Observe

TFor instruments prefixed 346., 347-, 414-, 418- or 421- also refer to Backdating Changes, Appendix C.

Possible Resistor Values for A3R18% and A3R20*

Resistor {ixed 4.7 chm 5% 1/2W -hp- Pari No. 0698-0001
Resistor fixed 5.6 chm 5% 1/4W -hp- Part No. 06830565
Resistor fixed 6.8 chm 5% 1/4W -hp- Part No. 06830685
Resistor fixed 8.2 ohm 5% 1/4W -hp- Part No. 06830825
Resistor fixed 9.1 chm 5% F/4W -hp- Part No. 0698-5839
Resistor fixed 10.0 ohm 5% 1/4W -hp- Part No. 0683-1005
Resistor fixed 11.0 ohm 1% 1/4W - Part No, 0757-0490
Resistor fixed 12.1 ohm 1% 1/4W -hp- Part No, 0757-0491

5-13
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SCHEMATIC NOTES

{. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; PREFIX WITH ASSEMBLY
OR SUBASSEMELY BESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION,

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE NOTED:

RESISTANCE IN OFHMS
CAPACITANCE IN MICROFARADS

3. - DPENOTES ASSEMBLY.

DENGTES MAIN SIGNAL PATH.

DENOTES FEEDBACK PATH.

4. LT T O DENOTES FRONT PANEL MARKING.

e e e o

T T2 T ZDENOTES REAR PANEL MARKING.

5, T /7/”772 DENGTES COMPONENTS NOT MOUNTED ON ASSEMBLY.

=y

. *® AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT FACTORY.
7. NOT INCLUDED IN MODEL 4624,
8. MAKE THE FOLLOWING VALUE CHANGES FOR MODEL 4624
R17 TO 18¢ OHM R32 TO 68 OHM
R24 TO 180 OHM R45 TO 39 OHM
R31 TO 120 OHM
9. 81 IS CAM ACTTVATED BY S3 iN THE 20 DB POSTTION,

10. 04 HAS A GROUNDED SHIELD. TERMINAL ARRANGEMENT 1S AS SHOWN:

;@‘ZH'ELD TOP VIEW

11, FOR SEETCTION OF R18* SEE PARAGRAPH 5.23,

12, FOR INSTRUMENTS PREFIXED 346-, 414-, 347., 421, SEE BACKBDATING
CHANGES, APPENDIX C.

3. _fj_DEN(}TES INDUCTANCE FROM FERRITE BEADS,

t4. wbw DENOTES OUTER CHASSIS {(FRAME) GROUND.

ES.@ DENOTES ASSEMBLY GROUNE {ON BOARD).

REFERENCE DESIGNATIONS

\\

NUMEER FNDENTIHES W!DER SU%JP AND i May NOT BE NUMB.—_RED |
E THIRD INMCATES THE

COMPLETE
THI NAF?P?OW D{ESngiJ’%?Q
STRIF, (224, DENOTES WHIZREDQ/YEL WIRE} z

ASSEMALY ASSEMBLY
REFERENCE  ASSEMBLY PART WUMBER
BESIGNATION WARE  GNCLUGES A241 SUBASSEMBLY
— i -
- - - H
JACK XAZ 1S MOUNTED ON Ag i POWER SUPPLY (QOXXX- 66501 I
LHASSIS O ANOTHER ASSEMBLY.
Ny PLUE Pt IS MOUNTED GN ASSEMSLY OR IS 5
s B e S R R A s B on 15 aemn H
8z, /P § CENOTES SionAL
e ey CONNETTION
t k. T VOLTAGE
FI 5 NOT MOUNTED i "3 TESY vOLTABE [
OGN A2 ASSEMBLY N P # a2
[COMPLETE DESINATOR 15 P ol 3
1 "w2-COMPLETE DESIGNATOR 15 AZRA
74 !
| SURASSEMBLY OF 43 DENOTES SCHEMATIC
4'< & fnm«--m»'»<4 R — /,,,( OMFLETE DESIGNATGR IS AZAL) OM W IEH CONNECTION
: H
——<€“J JUMBER INDICATES At '
FIN OF XAZ ANOFL - (PUdTO CHOPPER D8C ]
| i
924, 53 | ! k3 82
| 1 Fele™
l R R2 U MALE sTanDOFF [ seusLe o
7 i AND- i AV OR MAY GRS Shee
WUMBER INDICATES BASE COLDR, SECOND | OFF TEAMINAL, MAY OR i nor ol N BEnee e i
;
'

\«.\[j
| e
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBA
DESIGNATION(S} OR BOTH FOR COMPLETE DESIGNATION

SSEMBLY

Sre-n-aep
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Models 461 A/462A
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Figure 5-12. Schematic Diagram of Model 461A/462A
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PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 461 A or 462A.
Wideband or Pulse Amplifier
Serial No.

Test performed by

Date

GAIN: (461A, 462A)

a) 40 dB +/-0.5 dB
b) 20 dB +/-1.0 dB

OUTPUT VOLTAGE: (4614)
(462A)

0.5 volts rms
1 volt pp

DISTORTION: (461A)

less than 5% maximum cutput
rated load

NOISE: (461A, 462A)

less thar 4 mV at 40 dB

FREQUENCY RESPONSE: (461A)

a) Low end, +/-1 dB
1 kHz to 10 MHz

b) High end, +/-1 4B
10 MHz 1o 150 MHz

OVERLOAD RECOVERY: (461 A, 4624)

less than 1 us

PULSE RESPONSE: (4624)
Rise Time:
Pulse Duration for 10% Droop:
Delay:

less than 4 ns
30 us
12to 14 ns
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Models 461 A/462A

6-1. INTROBUCTION.

6-2. This section contains infermation for ordering
replacement 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

folowing:

a

the

Total quantity used in the instrument (TQ)

column). The total quantity of a part is
given the first time the part number appears.

b. Descriptions of the part. (See list of

abbreviations below.)

¢. Typical manufacturer of the part in 2
five-digit code. (See Appendix for Hst of
manufacturers.) Parts that are manufactured
by Hewlett-Packard are identified by the

abbreviation -hp-.

d. Manufacturer’s part number.

SECTION
REPLACEABLE PARTS

Section VI

Vi

e. An exploded view of the attenuator with
reference designators identifying the name
and -hp- part number.

§-3. ORDERING INFORMATION.

6-4. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office.
{See Appendix for list of office locations.) Identify
parts by their Hewlett-Packard part numbers. Include
instrument model and serial numbers.

6-5. NON-LISTED PARTS.

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

a. Instrument model number.
b. Instrument serial number.
c. Description of the part.

d. Function ard location of the part.
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Section VI

Tabie 6-1. Replaceable Parts

Models 461 A/4624

REFERENCE -hp- \ I
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
Al G9482-63401 1 Assembly: Attenuztor (4514 and 4G2A) hp-

{These two assembliss are identical except where stated.

Reference Dasignator is from Exploded View.)

aEtA-C-18349

17
13
19{C35%}

1250-8044
0046123402
00461.23401
00451-23403
9648189101
1460-015%

0046151664
10461-01262
9046109102
31020006
47570356
1698-4123
8724-0050
1648-4384
065200805
21300614
2200-0804
30300867

(5200822
05100062
$150-9029

Fa e [ o s b e

YN

Figure 6-1. Exploded View of Al Attesuator

{nput connector (rubber ring is not used)
Can front

Can body

Can rear

Spring assembly

Compression spring

{able

Swizeh bragket

Gontact spring

Switch: miero SPOT pin phinger

[ bxd met flm 499 ohms /1% 1/8 W {462A oniy}
R: fxd flm 499 ohms -+~ 1 % 1/8W {481A oniy
R: fxd G flm 55 ohms +/-1% 1/4 W 4624 anly
R: fxd fim 84.9 ohms /- 1% 1/8 W (4614 anly}
Screw: 56 x 3/16 round head

Washer: internad lock no 2

Washer and serewe 4-40 vound head

Set screve: 40 x 1/8 sueket bead

Serew: B5 x 3/8 round head
Nut: b6
C:fxd 1 pi +/-10% 500 viow (4614 only)

fp

g
192
14674
31837
91637
91837
13734
13188
#3385
70276

13734
hp-
78488

25561

HABS
CMT1/10:32 74
Be1/d
CMF-1/10-32 T+1

obit
1502-60-00-2489
sod
el
ahd

GALIGPF

o

[
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Maodels 461 Af4624

Table 8 -1, Replaceable Parts (Cont'd)

Section Vi

REFERENCE ~hp~ , o
DESIGNATOR PART NO. TG DESCRIPTION MFR. MEFR. PART NO.
A2 HIE61-66503 1 Assembly: Power {461A and 462A} A
Hontains C1 thra CF, CRT theu CR3, G2 and R2 thru RE}
Sl thru Ch 41800148 & C: fxe elect 85 uF B0 vdow 55288 Type 200 obd
3 9180-0045 H G fxd slect 28 v .25 vdow 55289 Type 300 obd
£7 189-0048 i G: fxd elect 20 oF 50 vdow 58288 300188a1
CR1ER2 1901-0158 2 Glode: 8 piv200 V 04713 SR1358-3
4R3 18020202 1 Uiode: reference 14.7 ¥ +/5% . -hp-
02 1863-0612 1 TSTR: SiPNP 2N2904 01295 INIIEA
R2,R3 G887-1021 2 R; fxd comp 1 kitahm +/-10% 1/2 W 81121 EB1621
R4,RE (686-5625 2 R: fxd comp 5.6 kilohm +/-6% 1/2 W 81371 EB5G25
i6 08872721 1 R: fxd somp 2.7 Kilohm +/-10%1/2 W #1121 EB2121
A3 Bl461-66502 t Assembly: Amplifier (4814 only) -hp-
A3 DO462-56502 t Asspmbly: Amplifier {462A only} Bp-
{Contains: $8 thry €32, L1 thre L14, 03 thru 08 and
RY thru RH3). These two sssemblies are identical excapt
where siated.
C8 theu G183 1800155 5 C: fxd Ta efect 2.2 uF +/-20% 20 vdow 56289 15003225X062842
¢i1 61800308 5 6 fxd Ta efect 4.7 uF +/- 20% 10 vdew 58283 1500475 X0810A2
12 thra 013 41608170 8 €1 ixd eer 0.22 uF +80% -20% 25 vedew 56289 BLGA
ci4 0180-0106 § G: ixd Ta glect 60 uF +/-20% 6 view 56789 1500606X060687
Cib 01800308 G ixd Ta oleet 4.7 ul 10 vdew 56289 1508475 X0010A2
C18 0188-0106 C: fxd elact BO uF +/-20% 8 voow 56289 1500606 X060682
C17 81800369 €: fxd Ta elect 4.7 uF 10 vdew 56289 150D475X0010A2
C18 01800170 C: txd cer 0.22 uF +80% -20% 25 vdew 56289 5C8A
c1g 01800108 C: ixd Ta elect 80 uF +/-20% B vdew 56789 16(0606-0006B2
020 0180-0309 ©: fxd Ta elect 4.7 uF 10 vdow 56288 1500475X0010A2
(i 0160-9170 C: fxd ger 0.22 uF +80% -20% 25 wiow 56289 5094
22 01800106 C: fxd Ta elect B0 uF +/-20% § vdew 56289 1500606X 000682
€23 13800309 € ixd Ta elect 4.7 uF +/-20% 18 vdew 56288 1500475X0010A2
G4 11605170 C: txd cer 0.22 uF +80% -20% 25 viow 567289 509A
G256 01803106 C: fxd Ta elect B0 uF +/-20% § vdew 55284 1500606X000682
c2g* 81660178 1 C: fxd mica 27 pF +/-5% 750 v p-
C27,028 G166-0170 C: fxd cer 9.22 uF +80% -20% 25 vdew 55289 5094
[ B180-0155 C: fxd Ta elect 2.2 oF +/-20% 20 vdew 56288 1500225X0020A2
030 G180-0108 C: fxd Ta elect 60 uF +/-20% 6 vdew 56289 1500 606X000582
3 01800155 C: fxd Ta elect 2.2 uF +/-20% 20 vdéw 567288 1500225X0020A2
L3z 01600170 C: fxd cer 0,22 uF +80% -20% 25 vdow 56289 5COA
11 8046186001 1 Ceil: compensating -hp-
L2 6046186002 i Coit: varisble 1.2 uH -hp-
L3 00461 85003 1 Coil: variable 8.4 uH hp-
L4 0048186004 1 Coil: variable 0.7 uH -hp-
L5 00481-86095 1 Goil: variable 8.2 uH hp-
L6 B0461-85008 1 *Coil: variahle 8.1 uH -hp-
03 1853-0034 1 TSTR: 8i PNP 04713 SM3187
04 18540073 1 TSTR: NPN 203478 86684 ZN3478
Q5 thry Q7 18540305 3 TSTR: 8i NPN 04713 §598
ag 1854-0008 i TSTHR: NPN S ZN704 S
a9 1854-8554 1 TSTR: Si NPN 7263 3010 obd
12950018 1 Heat dissipator for 08 05820 NF-203
RY 0724606 1 R: txd © flm 58 ohms +/-1% 1/4 W 18701 HIHTEE
RI1G 0884-1821 1 B: fxd comp 1.8 kilohms +/-10% 1/4 W p12% [
R13,812 Mot assigned
R13 86838215 i R: fxd comp 820 ohms +/8% 1/4 W 4112t £RB21%
R4 0883-3028 1 R: fxd comp 3 kilohm +/-6% 1/4 W #1121 CB3025
Ri& 1683-1815 8 R: fxd comp 180 ahms +/-5% 174 W 01128 CB1B15
R18 9684-1024 b R: fxd comp 1 kilohm +/-10% 1/4 W 81121 £R1921
Ri? 0683-2415 2 R: fxd comp 240 ohms +/-5% 1/4 W (461A only) 61121 GB2415
Ri7 J683-1818 R: fxd comp 180 ohms +/-5% 1/& W (46ZA anly) G112 CB1815
R18* See Padding List on Page §-13
R18 3686-1126 1 R: fxd camp 1.1 kilohms +/5% 172 W G128 £B1125
R2B 9686-3528 i R: fxd comp 1.5 kilohms +/-6% 1/2W 81128 £B1525
R2% 0683-1815 R: fxd comp 180 ohms +/-5% 1/4 W 01121 CBi8is
R22 684-1021 B: fxd comp T kilohm +-10% 1/4 W [HAPS CBi021
R22 {687-3301 4 8: fxd comp 33 ehows +/-10% 12 W 0319 £B330:
R24 0683-2415 R fxd comp 240 chins +/-5% 1/8 W (4614 only) 01121 CB2415
R24 0683-1815 R fxd comp 180 ohms +/5% 1/4 W (4624 only) 0112y CB1§15
B2 0687-3301 R fxd comp 33 ohms +-10% 1/2 W 61121 EB3391
R26 08888115 2 R: fxd comp 910 ohins +/-8% 32 W 81121 EBJi15
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Section Vi Models 46 1AJI62A
Table 6-1. Replaceable Parts (Cont'd)
REFERENCE ~hp~ - .
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
R27 08831815 R: fxd comp 180 ohms +/-5% 1/4 W g1121 CB181%
A28 {686-1225 2 R: txd comp 1.2 Kilohms +/-5% 32 W 1121 EB1225%
353* } Sge Padding List on Page 5-13
130 0RB4-1021 #: fxd comp 1 kiiohm +-10% 1/4 W HERYA] CB1ON
831 (682-181% R: fxd comp 180 ohms H-5% 174 Y§ {4614 only) Rl CB1815
R31 DEB3-121% 1 ft: fxd comp 120 ohms +/-5% 1/4 W {4624 only} anzi 81215
f32 08869115 R fxd comp 910 ohms +/-6% 1/2 W ot EBYH1S
R33 0687-3301 R: fxd comp 33 ohms #/-10% 172 W 01121 EB33N
R34 0683-1815 R: fxd comp 180 ohms +/-6% 114 W 081121 GBI81E
R35 8683-0585 R fxd comp 5.5 ohms +/-5% 1/4 W 01921 CBOGEE
R36 0686-1225 R fxd comp 1.2 kilohms +/-5% 1/2 W at121 EB1225
R37 1684-1021 R: fxd comp 1 Kilohm +/-10% 1/4 W 121 CB102Y
R3B 0687-3301 R bxd comp 33 ohms + 0% 12 W 81121 EB3361
R39 (683-3815 R: fxd comp 180 ohms +/8% 1/4 W {481A anlv} 61121 CB1316
R38 35838806 2 ": £xd comp 88 chms +/-5% 1/4 W {4B2A only) 81121 CBHBGS
R40 G880-8218 2 R: Fxd comp 620 ohms /5% 12 W Bz ERE21S
R4t G683-1815 R: fxd comp 180 ohms +/ 5% /4 W 01123 GCB1B1a
R42 (6830565 R: fxd comp 5.8 ohems +/ 5% 14 W 1172t 30365
R43 0686-8215 2 R fxd comp 820 ohms 314/ 5% 1/2 W 0113t 030215
R44 0684-1021 i R fxd comp ¥ kilohm +/-10% 1/4 W 01121 £81021
845 9683-1815 R: fxd comp 180 ohms +/5% 14 W 14814 aniy} LR CB1815
f45 §683-3505 1 B: fxd comp 30 ohes +/5% 14 W {4620 only) anan (33205
R4G 0686-6215 2 R: fxd comg 620 chms +/-8% 1/Z W 81121 EBGZ16
R47 G687-2201 2 R: fxd comp 22 ohms +/-10% 1/2 W #1121 EB221
R4g 1686-181% 1 R: fxd comp 160 ohms +/-10% 12\ #1121 EB1Bib
R&g {1663-3605 1 R: fxd comp 36 ohms +-5% 114 W 843121 CH3605
B50 (1886-821% f: fnd comp 820 ohms +/5% 1/2 W g1121 EBBZIL
B 0687-2201 B: fxd comp 22 ohms +-10% 1/2 W 8111 EB220%
R52 R53 G758-0015 2 R: ixd met Am 220 ohms +/5% 1/2 W G715 £20
CHASSIS MOBNTED COMPONENTS
033,024 (168-3333 1 C: fxd dual 0,065 uF +/-20% 250 vacw §6289 3602194
131 1450-0418 1 Pilot light neen 08717 8458-R
£1 2110-6004 Fuse: T1B ¥ 1/4 A [Fast-Ble} 75315 AB-Cat-312-250
L15,L16 4179-0018 30 Beads: ferrite hp-
a1 1853-0063 1 TSTR: 8i PNP selected -hp-
17068043 1 tpstdatar for Q1 26365 ohid
1200-0681 1 Bushing for Q1 28365 §74 Spavial
R1 06873331 1 #: comp 33 kilehms +/16% 2 W 01121 EB3331
St 310649759 1 Switch: rotary {GAIN) 18854 abd
37040104 1 ®nob for 81 Hip- obd
52 31011234 1 Switch: slite ¢pdt {power) 42180 4533
T 91060277 1 Teansforiner hp-
Wi 81261348 i Cable: power 70503 KH4147
W2 G0461-81601 1 Cabizs assembly: power supply -hp-
13 00461-81602 i Cable assembly: output hp-
4 43461-61643 t Cabig assembly: transfarmer hp-
KF1 14806-0034 t Fusehaldor: extractor post type 75315 342014
Ji 1256-0118 1 Conngctor: input female 85712 30384-1
J2 1251-2357 1 Gonnzctar. power 3 pin male 60427 HIOBT1G 3L
43 1250-0083 i Connestor: output feraale 95712 356241
MISCELLANEOUS
1400118 3 Clamyp: plastic cable W2 W4 48717 obd
1490-0031 ! Stand: tilt “hp-
2370-0020 8 Screw: sideplaie mouniing 6-32
Philtips head 3/18 83386 obd
83000700 2 Cover: side 1 e
50004711 1 Cover: bottom 5 x 11 ST p
(648100263 1 Panel: rear p-
50260706 2 Spacer hp-
S046-0700 pis Hinge Hp-
5060-0700 2 Assembly frame -
5060-0708 i Top cover hp-
5060-0727 2 Foot assembly: 1/3 madute -hp-
804461-50005 1 Manua g
(0462.00202 1 Panel; Front hp-
(1046100281 1 Paned: Front hpe
5000-8558 2 Cover: side Ap-
5(00-3871 1 Cover: bottom -hp-
5060-8555 1 Cover: top -
t These parts are painted with the ariginal 461A/4682A colors, L.e. lght gray/blue gray. When ordering replacement parts in the ofd color
specity option ABD for the front panet and option Y88 for the covers.
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Models 461A/462A

CODE LIST OF MANUFACTURERS

Appendix A

The foltowing cods numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks Hé-1 (Name to Code) and H4-2 (Code
to Mame) 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 ¥4 Handbooks.

C]:;;i c Manufacturer Addresa
00000 1.8 A Common. . .. ... Any supplier of 1. 8.
00136  MeCoy Electronics. . .Mount Holly Springs, Pa.
00213 Sage Electronies Corp. - -+ - Rochester, N.Y.
06287  Cemeo, Inc. Danisglson, Conn,
0033¢  Humidial Colion, Calif.
00348 Mictron, Co., Inc.. - Valtey Stream, N, Y.
QeI Garlock Ine. -Cherry Hill, M.J.
00656 Aerovex Cotp. v . - . .« New Bedford, Mass.
00779 Amp. Inc. Harrisburg, Pa.
00731 Afrcraft Radic Corp,. .. ... .. Boonton, N.J .
00308 Croven, RAd, .. .. ... Whitby, Ontaric, Canada
00813  Northern Engineering

Laborateries, Ine. .. ... .. Burlington, Wis,
06852  Sangamo Bleotric Co.,

Pickans Div. ... ... . ..., .. Pickens, 8.C.
00866 Cure Engineering Co. . . . .City of Industry, Cal.
00831 Cast B, Holmes Ccrp . Los Angeles, Cal.
0093% Microlab Ine.. . . . . e Ldvingston, N.J .
01002 Ceneral Blzetrie Co.,

Capacitor Dept.. .. . .. . .Hudsoen Falls, N.Y,
01008 Alden Products Co, .. ... ... Brockion, Mass,
01121 Allen Bradley Co.. .. ... ... Milwaukee Wis
01255 Litten Industries, Ine. . . .. Beverly Hills, Cal.
01281 TRW Semiconductors,ine. ... . Bawndale, Cal.
41295 Texas Instruments, Inc.,

Transistor Products Piv, .. . .. Daliaz, Toxas
01348 The Alliance Mfg. Co . .. . . Alliance, Ohio
01558  Smell PartsInc. .. .. ... 5 Angeles, Cal
01388 Pacific Reluys, Inc. © oo Van Nuys, Jal,
01670 Gudebrod Bros. Sk Cao. . . Kew York, N.Y.
01930 Amereck Corp. - .o ov oo Rockford, il
01960  Pulse Eagineering Co .. ... Santa Clara, Cal.
02114 Ferroxcube Corp. of

Amerida ... . Bazugerties, N. ¥,
02118 Wheelock Signals, ine. . ong Branch, N.J.
02286  Cole Rubber and Plasties Inc . .Sannyvale, Cal,
02880  Amphenol-Borg Electronics

[ ¢+ « -« . Broadview, I
02795  Hadio Corp. of Americs, Semi-

conduetor and Materials

Divisicn . . ... .Somerville, K. I
02771 Voraline Co, of America

Inc. . Old Saybrock, Conn.
02777 Hopkins L‘ngmeermgCo . .8an Fernando, Cal.
02878  Hudson Tool & Die . . e Newa.rk,N.J.
03286  Nylon Molding Corp. . - Springfield , N.J.
03508  G. E, Semiconductor PrudA

Pepl, oo . Syracuse, N.Y.
03705  Apex Machine & Tool Ca, ... ... Dayton,Chio
03797 Bldema Cerp. ... . . Compton, Calif.
03818 Parker Seal Co. . . .1us Angeles, Cal.
(03877  Transitron Electric Corp, .. Wakefield, Mass,
03888 Pyrofilm Resistor Co. |

Ine, oo ..« Cedar Knolls, N.J.
039534 Singer Co., Diehd Div.,

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

Bleet, Co.. oo v v oo oo Hartiord, Conn.
044313 Tarueus Corp. . . . . Lambertyville, N.J.
040482  Arco Electronic Inc.. . .. .. Great Neck, N. Y.
C4217  EssexWire. . ... ... Los Angeles, Cal.
04222 Hi-Q Division of Aerovex. .Myrile Beach, 8.C,
04354 Precision Paper Tube Co., .. .. Wheeling, L
04404 Pals Alto Diviston of Hewlett-

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

Microwave Device Div. . Mountain View, Cal.
04673 Dakota Brge.lne. ... .. .. Culver City, Cal
04713 Motlorola Inc. Semiconductor

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

v, oo Culver City, Cal.
04773 Automatic Eleetric Co. .. ... . Norihlzke, 0L
04798 Sequoia Wire Co. . . L. Redwood City, Cal.
04811 Precision Coil Spring Co. . ... El Monte, Cal.
04870 P M. Motor Company , .. . ., Westchester, I
04518 Component Mig. Service

L0 W. Bridgewater, Mass
053008 Twentieth Century Plastics,

Inc. . ..o Los Angeles, Cal.
05277 Westinghouse Eleetric Corp,

Semiconductor Dept. . .. ... Youngwood, Pa.
HO015-49
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Code
No.

05347
05307

058574
05393
a5616

05624
auv72e

05128
05783
{45820
06004

06080
ROV

05402
06540
{5055

st
G5
46813
08980
L1088
o736
LTE3Y

07138

07148
1233
4256
473681
47263

o323
07387
07387

07700

07820
DT80
7933

07880

08348
08289
08358

08524
08664
08717
28718

08727
08792

08805

OBGs4
02026
Q967
09134
09145

09250
09353
09569

29795
08922
10212

10411
10646

Mansfacturer Address

HYktronlx, Ine. . ... .. ... Szn Mateo, Cal,
Unign Carbine Corp Elect.

.3 New York, N.¥.
Viking Ind. Inc. . . . . Canoga Park, Cal.
icore Electro- J?iastlcs Inc . Junnyvale, Cal.
Cosmo Plastie (L/O Elettrical

Spec, Cob oL ...
Ba per Cobman Co AN

.. Cleveland, Ohic
AAAAAAA Rockford, Hi.

Boslyn Heights, Long lsland, N. Y.
Matro-Tel Corp., . .. ..o Westbury N. Y.
Stewart Engineering Co. . . ... Santa Crux, Cal
Wakefield Engineering Inc.. . . .Wakefield, Mass,
Bassick Co. , Div. of Stewart

Warner CoTp. .. ..o u ..
Ragychers Corp. .. ...
Beusch and Lomb Optical

Bridgeport, Conn.
. Redwood City, Cail.

L Rochester, N. Y.
B.EOA, Products Cu of

America ... .. . Chicageo, H1.
funatom Electronic Hardwarc

Co., Inc.
e Electrical Instrument
ydneo oL

New Rechelle, N, Y.

Penacock, N H
Ln--lerai Devices Lc JIne. . Indinpapolis, Ind.
Components Ine, Aru Dhv. .. Phoenix, Arizona
Toreington MngCo. JWest Div, . . Vas Muya, Cal.
Varian Assoc. Bimac Div Bar Carlos, Cal.
Felvin Electric Co. L .. . . ¥an Nuys, Cal
Digitran Co. . . . Pasadena, Cal.
Transistor Eleetr omcs

Corp.. -
Woatmghuuse Ekctrn,

Corp, ,Electronic Tube Div. . | . . Elmira, N. Y.
Filmebm Corp. ... ... .. New York, N Y,
Cinch-Graphik Co. City of Industry, Cal.
Sliicon Treansistor Corp. . Carle Place, N, Y.
Avnst Cozrpo. .. Culver Cl[y, Cal.
Fairechiid L'unera & Inst Cm-p '

Semiconductor Div.. . . . . Mountain View, Cal.
Misnegota Rubber Co. . . Minneapolis, an
Birtcher Corp, The . ... . .Monterey Park, Cal.
Eylvania Elect. Prod. Inc.,

M{. Yiew Operations .. ..
Techrical Wire Products

nc. ..
Budine Elect. Co. . o oo oe it ..,
Contisenial Deviee Corp.
Raytheon Mfg. Co., Semi-

conguetor Div, . . - ... Mountain View, Cal,
Hewiett~Packard Co.,

Naw Jersey Diviston .. .. ... Rockaway, N.J.
U. 8 Engineering Co. . .. .. Los Angeles, Cal.
Blinn, Delbert Co . Pomena, Cal,
Burgf-ss Battery Co. |
............ ngara Falls, Gntario, Laﬁaua
Deutsch Fastener Corp. Los Angcies Cal.
Bristol Co., The Waterbury, Conn

loan Compa.n . . Sun Valley, Call
ITT Cannon Electrm Inc

Phoenix Div. ... .. ...
National Radio Lab. fnc. .
CBS Electronies Semiconductor
Operations, Div.of CBS Inc .. . .
General Blectrie Co.,
Minfature Lamp I}ept .
Mel-Rain .
Babcock Relays va
Electronic Enclosures
Texas Capacitor Co.
Fech. Ind. Ine. Atohm

. Minneapolis, Minn.

Mountain View, Cal.

Crapford, N.J.
Chteago, Ol
Hawthorne, Cal,

Phoenix, Arizona
. Paramus, N.J.

Lowell, Mass,

.+ Cleveland, Chip
. Indianapolis, Ind.
Costa Mesa, Cal.
05 Angeles, Calif .
. Houston, Texas

Elact. . e e e .. Burbark, Cal,
Elegtro Assembhes Inc ......... Chivage, .
C & K Components Inc.. . .. ... Newton, Mass.
Mallory Battery Co. of

Canada, Lid.. . ... . Toronte, Onarte, Cavada
Pennsylvania Fiorocarbon. Clifton Eeights, Pena.
Burnfy Corp. .. . v v v vet .. Norwztk, Conn,
General Transistor Western

COrp. v vn e e Los Angeles, Cal.

¥i-Tal,Inc, . .

P Berkeley, Cal.
Carborundum Co. .. ...

agara Falls, N Y.

Code
Ho.

11238
11237

11242
11312

11314
11452
11534
1R

TETET
11870
12136
12361
11574

12697

13356
13835

14099
14193
4298
14433

14483
12653
14674
HTH2
14960
15106
15293
15287
15291
1 8
13
13631
15772

15801
15818
15037
16179
16352
16554
18585
16648

16758
17105
17474
17675
1745
178356
17870
18042
18083
15324
15418
18466
18585
18583
18412
18873
18911
148315

13508

18588

Manefacturer Address

CT8cf Berpe, Inc. .. .. .. ... ... Berne, Ind.
Chicage Telephone of

Califorata, Ine. ... .
Bay State Electronics Corp. . .
By pledyne Inc. ,errewnve

So. Pasadena, Cal.
- Waltham, Mass

.- Palo Alto, Cal.
Natlonal Seal Downey, Cal.
Preecision Connactor Cerp ..... J.Lmanm NOY
Trurcan Electronics Ine, . . Costa Mesa, Cal.
Ganeral Instrument Cerp.
Semicondueior Division Products
Group - c. v v v v v e e
Inmpesrial F‘lcctrnmL In(,
Melabs, Ine.
:’-\iladslphu j2E mdle CO
Grove Miz. Co., fne. ...
Gultan Ind. Inc. ,D.\ta Syste’n

Newark, M.J
Buena Park, Cal.
. Pzlo Alto, Col.

. Camden, N J.
Shady, Grove, Pa,

Biv. oo . Albwguergue, N M.
Claroaiat Mfg (,a TN Dover, N H.
Elmar W. Haven, Conn.
Nippor Tokyn, Japan
Metex Ele .. Clark, N.J.

. Newport Beach, Cal.
1| Blectronics Corp.. . Scottsdale, Arizona
Alreo Supply Co. ,ine, Witchita, Kansas
Wilco Products CDetroit, Mick,
Thermolloy, - .. . Dallas, Texas
Settiren Devices Inc. . Pappan, N Y,
Telefunkes (Gmbi) .Hanover ,Germany
Midland-Wright Div. of

Pacifle industries,Ine. . .
Bem-Teck .. .. ... .. ..., New
Cullf, Resistor Corp ., .. Sant
American Components, Inc., . Conshuhocken,
E’]" Semiconduetor, a Div of

lett-Packard Company. . . - Lovvl.md Colo.
arnell Deblier Hlectric Corp . . . Newark, N J,
Carning Glass Works . . .. L Corning, NY
: ro Cebe Ine.. ... .. San Gabriel, Cal.
San Jose, Cal.
Litile Falls, N.J.
-, New York, N. Y,

Nerthridge, Cal.

The Sphere o, sne, oL
Webster Electromics Co. . . . .
Seionics Corp.

Adjustable Bubhng Co 3
AMicron Electronics, Garden City, Long Is .
Amprobe Inst. Corp. Livnbrook, N Y.

Cabletronics . .- < - Costa Mesa, Cal,
Twentieth Cent\sry Cuﬂ
Bprimg Ca. « 0 o e Santa Clara, Cal,

Fenwal Elect. Inc Framingham, Mass.
Amelce lne, .. . . Mountaln View, Cal.
Spruce Pine Mica Co ....... Spruce Piee, 8, C,
Omni-Spectra Ine. ... . . . . Detroit, IiL
Computer Diode Corp. Lodi, N.J.
Eiectroid Co. . . Uniom, N.J.
Boots Adrerafi Nut Corp . Pasadena, Cal.
1dea) Pree, Meter Co., Tnc. N

Do Jur Meler Div
Deleo Radio Div,
Thermonetics nc. .. Canoga Park, Cal,
Tranex Company . Mountain View, Cal.
Han Metal Products Corp. . . Akron, Ohio
Angstrohm Prec.Ine. .. .. No. Hollywesd, Cal.
Silicoain Inc. . Bunnyvale, Cal.
weliraw-Edisen Co . Manchester, N, H,
Power Design Pacific Ine. . | . Palo Alto, Gal.
Clevite Corp. Semiconductor Div. . Palo Alte, Cal.
Signetics Corp. . Bunnyvale, Cal
Ty-Car Mfg. Co. ,In Hollision, Mass.
TRW Elect.Comp.Div. . . ... Des Plaines, Il
Chomerics . Plainvilie, Mass
Curtts Instrument, Inc. .. .. .. ML Kisco, N Y.
Vishay Instruments Ine.. . . . Malvern, Pa.
E. 1 DuPont and Co., Inc. Wilmington, Del.
Durant Mig. Co. . .. . Milwaukee, Wis.
The Bendix Corp. Navxgatwu &

Control Div. -
Thomas A. Edison lndustr ies,
v, of McGraw-Edison . .
Coneoa - . .. .-

Brookiyn, N. Y.
- Koromao, Ind,

Teterbore, NI,

. West OQrange, N, J.
Baldwin Park, Cal.

From: Handbeok Supplements
Hé4-1 Dated January 1370
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Appendix A

L;de Manufacturer Address
o,
19644 LAC Electronies .. ... ... Horsoheads, N, Y
1901 Electra Mig. Co. . Independence , Kansas
20183 General Atronies Corp, ... .. Philadelphia, Pa.
21226  Executone, Ine. .. ... Tong Island Qity, N Y.
21335  Fafnir Bearing Co.,The ... MNew Britian, Conn,
21520  Fanstese] Metalivrgical Corp, . . N, Chicago, 111.
23020 GeaeralReed Co. . ... ... ... Metuchen, N.J
23042 Texsean Corp. . Indianapolis, Ind.
23783 British Radio Eiectromcs le Washington, DL,
24435 G.E. Lamp Divisicn, Nela P&rk,Clov(:hnd, Ghio
24885 Genreral Radio Co. . ... ... Wesi Congors, Mass,
24681 Memeor Inc. ,Comp. Div, . . ... Huntington Ind.
26365 Gries Reproducer Corp. ... New Roghelle, N. Y.
26462  Grobert File Co,of America, Inc. Carlstadt, N. 4.
28851 Comapac/Holister Co, . ... ... Hallister, Cal.
26952 Hamilton Wateh Co, ... ... .o lancaster, Pa.
28580  Hewleti-Packard Co. . Pale Alto, Cal,
28320  Hevmap Mfg. Co. ... L Kenilwerth, N.J.
30817 Imstrument Specialties Co.,
O, o e Litite Fulls, N.J.
JL1 GUE. Receiving Tube Dept -Qwensbore, Ky.
35434  Lectrobm Ine. ... ... . . . Chicago, L
368198 Stanwyek Coll Products,
) L T Hawkestury, Ontaric, Canada
38287 Cunaingham, W.H, & Hill,
d. Toronto, Cmtaric, Canada
ITH2 . Ieianapolis, Ind,
35543 . Akron, Ohio
40520 ture Precision Bearings,Inc. . Keene, N H,
40031 Homeywell Inc. . Minneapalis, Misn,
42160 Muter Co. ... .. . Chieago, T
43990  C.A. Norgren Co. fnglewond, Colo.
44635  Ohmite Mig. Co. . - .. ..o Skokie, 111,
46384  Penn Eng. &Mig. Corp. ... ... Doyiestown, Pa.
47904 arcid Corp. . - .. Cambridge, Mass,
48620 sion Thermometer &
Inst. Co. Southampton, Pa.
49956  Microwave & Power lube Div. . . Waltham, Mass.
52030 Rowan Conireiler Co. .. ... Westminster, Md.
52383 HP Co., Med. Elec. Div. .. .. Waltham, Miss.
54394 Shalteross Mig. Co. ... ... . 8elma, N.C,
35026 Simpsen Eleetrie Co, .. ... . Chicage, I,
35233 Sonotone Corg. .. .. ... .. Ehyesford, N. Y.
35938  Raytheon Co.Commuercial Apparatus
& System Div. .. ... ... 8o, Norwalk, Conn.
36137 Spawlding Fibre Co., Ing. ... Tonawanda, N.Y.
36288 Sprague Electric Co. North Adams, Mass.
58474 Buperior Blect.Co, - ... - Bristol, Comn,
53448  Telex Corp - . Tuisa, Okla.
53730 Thomas & Bemn Cn‘ izabeth, N.J.
BUT41T Triplett Elecirical Inst. Co, . Blufitor, Chio
61775 Union Switch and Signal Div, of
Westinghouse Air Brake €o. . . Pitisburgh, Pa.
62119 Universal Electric Co. . ... . Owoesso, Mich,
53743 Ward-Leonard Electric Co, . . Mt. Varnon, N ¥,
4938 Western Electric Co., Ine. . .. New York, N. Y.
85092 Weston Inst. fnc, Weston-Newark . Newark, N.&.
66295 Wittek MIg. Co. . . Uhicago, HL.
656346  Minnesota Mining & Ylfg Co
Revere Mincom Div, .. ... . 8t. Paul, Miam.
70276 Allen Mig. Co. Hartford, Conn,
0308 Allied Control .. JMew York, N.Y.
T0818  Allmetal Screw I’mﬁuctCo [nc.
Carden City, M. Y.
0417 Ampmx Dav of Chrysler Corp. . Detroit, Mick,
70485 Atlantic India Rubber Works, Iec. . . Chicago, Il
0363 Amperite Co., Inc. .o Unioa City, N.J
574 ADC Produets Ine. ... ... Minneapolis, Minn.
T0903  Belden Mg, Co. e . Chicago, Il
70948 Bied Electric Corp. Cleveland, Ohio
TI002 Birpbach RadioCo. ... ... .. New York, N Y
71034  BlHey Electric Co. Ine. . .. 0.0 L. Erie, Pa.
Ti041  Boston Gear Works Div. of X
Murray Co. of Texasg - Quincey, Mass.
712158 Bud Radio, Inc. .. ... ... .. Willoughby, Ohic
7279 (Cambridge Thermionies Corp. Cambridge, Mass.
71286  Camloe Fastener Corp. ... ... Paramus, N..J.
71313 Cardwell Condenser Corp.
................ Lindenbupst, L. F, N.Y,
T1400  Bussmann Mig. Biv, of
McGraw-Edison Co. ... ... . St, Louis, Mo,
71438 Chicago Condesser Corp. .. .. ... Chicags, 1.
11447 Calif. Spring Co. ,Inc. . . . Pico-Rivera, Cal.
T30 CTE8Corp, ... . Elkhart, Ind.
71468 ITT Canhon Electric Inc. ... Los Angeles, Cal.
71471 Cinema, Div. Aersvox Corp. .. .. Burbank, Cal.
0001549

Revised: May, 1976

Models 461 A/462A

CODE LIST OF MANUFACTURERS (Ceontinuved)

Code
Mo,

71482
1580

11616
71700
71707
1744
71785

71984
72138

7519
72856

12699

72785
13825
72028
12962
72064
72042
Ti061
T3078
73138

73293

73445
73508

TI558
T3386
682

T84
3743
TI93
TIE4G

T4858

74876
TH042
75263
15378
15382
752818
75913
76903
75219
6433

76487
76493
TE53%

76545
TETR3
76864
TH6E

TG
Ti221

252
352

77630
EI8

64
77868
8188

78277
TR2E3
78280

Manufacturer Address

C. P, Clare & Co.
Centraiab Div. of
Globe Union Inc. . ... ... . Milwaukee, Wis.
Commereial Plastics Co. ... .. .. Chicago, T
Cornish Wirae Co, , The . New York, N.Y.
Cobty Coil Co.,dne, ... L. Providence, R
Thicage Miniature Lamp Works . . .Chicago, Hi.
Cinch Mz, Co.,
Howard B. Jones Div.
Dow Corning Corp, | . .
Electro Motive Mig.

............ Chicago, T8,

........ Chieago, I,
. Midland, Mich.

. Willimantic, Conn.
......... Brookiyn, N.Y.

Dialight Corp.
Indlana General C
Electronics Div
Geperal Instrument Corp, ,
Cap Division

Keasby, N.J.

Nowark, N.J,
Drake Miz, Co, . Harwood Heights, I
Bugh H. Eby Inc. . i Iphia, Pa,
Gudeman Co, ... . ..o Chicago, i
Blastic Stop Nut Corp. ... . ..., Usion, N.J.
Robert M. Hadley Co. ... .. Log Angeles, Cal.
Erie Technological Products, Ine. . . .Erie, Pa.
Hanses Mig. Co., Ine. ... ... Princeton, Ind.
B.M. Harper Co. Chicago, H1.
Helipot Div. of Beckman Iast.

Ine.

. Fullerton, Cal.

llu:rhe:.
Hughes Adrerait Lo

Amperex Blect. Co.

Bradiey Semiconductoz

. Newport Beach, Cal.

. Hicksvilie, L. I, N. Y.
Curp.
ng Electr‘c Inc.
cle ¥ Mig. Co. e
George K. Garrett Co,

Div. M3L Industries, Inc.. .
Federal Screw Produets, Ine. . . . .Chicago, 11l
Fischer Special Mig. Co . Cincinsati, Ohio
Geveral Industries Co,, The . ... . Elyria, Ohio
Goshen Stamping & Tool Co. . .. . .Gosher, Ind.
J¥P Electronics Corp, . . . Brooklyn, N.Y
Jennings Radio Mig. Corp. | an Juse, C
CGroove-Pla Corp. .. ... LR ield, N_J,
bnfna,ne Inc. . . .Neptune, N. 1.
J.H. Winns, and bons . inchester, Mass.
Industrial Cardcnbcr Corp ....... Chicago, 1.
R, ¥, Products Division of

Amphenol-Borg Biectronic Corp,

Danbury, Conn.
........ Waseea, Minn,
Philadelphia, Pa.

. 8t. Marys, Pa.
CFS Knights, 1m: L Sandwich, HE
Kuika Electrie Corp, .. ... .Mt Vernen, N. Y.
TLenz Electric Mfg. Ca. ... ... .. Chicago, Ik,
Little: . . Bes Plaines, 111
Lord Mig, Co.
C.W. Marwedsl . .. ..
Genera) Instrumant Corp

Micamold Division -
James Millen Mig. Ce., Inc. .. Malden, Mass.
JoW, Miller Ca. .o ... Les Angeles, Cal.
Cingh-Monadrock, Div. of United Carr

Fastener Corp. . .., . . San Leandro, Cal.
Museller Bleciric Co.. .. ... . Cleveland, Ohio
National Unien ... . MNewark, NOJ.
Oak Macufacturing Cao. . Crystal Lake, I,
The Bendix Corp, ,

Elecirodynamles Div. ., . N. Hollywood, Cal
Pacifie Metals Co. ... ... San Francisco, Cal.
Phaostran Instrumest and

Elecironic Co.
Phiiadelphia Sto

Wire Corp. | .Philadelphia, Pa.
American Maching & Fuu:-dr» Ca.

Potter & Brumfieid Die. Princeton, Id.
TRW Eiectronic Componet\ts Div. {amden, N.T.
General Instrament Corp. ,

Rectifier Division . . . .
Resistance Products Co.
Rubbercraft Corp. of Calif,
Shakeproof Division of

THineis Tool Works . ... ... .. ... Bigir, BL
Sigma ... 0. 8o, Braintree, Maszs,
Stanral Indlcator Corp, .. . . . New York, N. Y.
Btruthers-Dunn Inc. Pitman, N.J.

.New Haver, Conn.
. Hariford, Com
. Trenton, NOJ.

Philadelphla, Pa,

E. ¥. Johnsen Co. .
nternationzl R
Keystone Car

Han Francisea, Cal.

_ Newari, N.J.

. So. Pasadena, Cal.

. Brooklyn, N. Y.
. Harrisburg, Pa.
. Torranee, Cal.

Code
No.

8452
78471
0408
78493
THa03
TEIG
78947
19138
TH143
U251
9727

19963
#0031

HER R
B8G120
80131

80207

80223
40348
40294
£0411

30488
/0509
30883
50440
20813
21034
31073
41083
81312

1349
#1483
315471
31880

82042
82047

B2EES
B2142

B23TG

82208
82218

82376
82389
82647

82748
82866
822717
82893
83054
83088

g312h

83148
33186
23590
83315
83324
83330
23332
83385
835601

83594
83740

83711
33821
83942
84171
74396
84411

. ress
Manufachurer Addve

Thompson-Bremer & Co.
Tilley Mig. Co, ;. .
Stackpole Carbu\ Co .
Standard Thomson Corp. .
Tinnerman Products, Ine,
Transformer Engireers
Yeinite Co. ., .
Waldes Kulurour Tne.
Veeder Hoof, Isc.
Weneo Mig, Co.
Continental-Wirt Electronics Corp.
................... Philadelphia, Pa,

Perick Mg, Corp. Rew Rochelie, N Y.

Mepeo Division of Sessions Clock Co.

e .Msrmstowaa, N.J.

Z’reﬁlole Cm‘ . . . Tolado, Ohlo

Schnitzer Ailoy Pranucts CD .. Elizabeth, N.J1.

Electronic Industries Assoclation,

Standard tube o semi-conducior device,
any mansfactarer,

Unimax Switch, Div. Maxon Electronics
Corp. .. ... . . . Wailingford, Conn,

United I‘,\ans{ormer Corp . New York, N Y,

Oxford Electric Corp.. . Chicuga, 1L,

Bourns Inc.. .. ... .... . Riverside, Cal.

Aret Div. of Robertshaw Col is Co.

. Columbus, Qhio
. Defiance, Ohio
Monrovia, {al

 Mars THIE, N.CL
. Boston, Mass,

_ Dayton, Ohiv

.- Chicago, IlL
Franciseo, Cal,
.8t Marys, Pa.
CWalthams, Mass,
. Clevelznd, Obio
. Ban Gabriel, Cal.
.. .Newtonville, Mass,

. Long Island City, N. Y.
Hartford, Conn.
Chicago, {11,

All Star Produsts Ine.
Avery Lzbel Co,
Hammariung Co. |, Inc. | ..
Stevens, Avunold, Cs.  ine
Dimoo CGray Co. ..
lferaational Inst, Ing . Qrange, Conn.
Grayhill Co LalGrange, Hi,
Triad 'I‘mns[orrz er Corp. ... .. . Venice, Cal
Winchester Elec. Div. Litton Ind. | Inc,

- .. ... Qakville, Cong,

Militazy bpecmcaucr- e
International Rectifier Corp. . El Segundo, Cal. .
Airpax Electronies, Ine, . Cambridge, Maryland !
Barry Costreis, Div. Barry Wright Corp.
Wateriown, Mass,
Skekie, HE.

Carter Procision Blectric Co. ...
Spm H I‘arAdAy Tne. , Copper Hewi

............ Hobaleen, NOJ,
E.i ciric Regu}ator Corp, . Norwaik, Conn.
Jeffers Electronies Dvision of

Speer Carhon Ca.
Fatrcehild Camera & Inst, Corp.,

Space & Defease Systems Div. Paramus, N J.
Magurie Indusiries, Inc. . ... Greenwich, Conn.

D Bois, Pa.

Syivania Blectric Prod., Ing
Electronie Tube Division Emporium, Pa,
Astron Corp. . East Nemri. Harrison, ?é 5.

Suzu:hcml‘t I P
atals & Cnnt. ols Inc .
}\{)en\' or Prodects . . oL L. Attteboro, Mass.
Philtips-Advarce Control Co.. .. . . . Joliet, HY,
Research Products Corp. ... .. Madison, Wis.
Relton Nlfg, Co., Inc. Woodstock, N, Y.
Vactor Elestronic o ... . Glendale, Cal.
Carr Fastener Co., . .., .. Cambridge, Mass.
New Bampshire Ball
Bearisg, Inc. . ..
Geaeral Instrument Co:rp
Capaecitor Dav.. . .
T Wire and Cable Dw
Victery Eng. Corp,
Bendix Corp. , Red Bank Div.. . Red Back, NI,
Hutbell Corp CMundelein, TH.
Rosgnlpc, ... .0 ... Mewport Beach, Cal.

. Ciur“go J31 %

. Peterboreugh, N H,

Darlingion, 5.C.
Los Angsles, Cal,
Springfieid, N.J.

Smith, Herman E,, Ine. | . Brockiyn, N Y.
TechTabs ... ... ... ?dhmdes Park, N.J.
Ceatral Serew o, ... . ... c a.§,o TH.

Gavitt Wire and Cabie Lo
Amerace Corp. .. ... ..
Burroughs Corp., Electronic

, v, of
Brookfield, Mass,

Tube Div. . .. . oo Plainfield, N.J.
Union Carbide Corp., Congumer

Prod, Div, ... . New York, N.Y.
Model Eng. anrd V;.[g . ,nc }ldrungtnu Ind,
Loyd Seruggs Co. CFestug, Mo,
Aerenautical Inst. & Radio Co. Lodi, NS

Apco Elecironigs ITne. - . ... Great Neck, N. Y.
AL J. Gesener Co. , . San Francisco, Cal.
TREW (apacitor Div. . Ogaliala, Neb,

From: Hapdbook Supplements
H4-1 Dated January 1970
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CODE LIST OF MANUFACTURERS (Continved)

Code Code Code
No. Manufacturer Address Ne., Manufacturer Address No. Manufacturer Address
94870 Sarkes Tarzian, Inc, .......Bloomington, Ind. 91829 Heneywell Ine, , Micro Switch Division 896095 Hi-Q Div. of Aerovex Corp, .., ..Olean, N.Y,
85454  Boonton Melding Company . _ L Boomtom, NoJ. e e e, Freeport, Hl. 96256 Thordarson-Meissner Inc. . .. M. Carmel, Rl
85471 A.B. BoydCo. . ........ $an Francisce, Cal. 91861 Nagm-Bros. Sprmg Co, ....., Oakland, Cal. 906296 BSokar Miz. Co........... Los Angeles, Cal.
85474 R, M. Brzcamonte & Co. . . . San Francises, Cal. 82180 Tru-Connector Corp. ... . Peabody, Mass, 98398 Microswiteh, Div. of
B5663  Koiled Kords, Tne_ . .. .. .. Hamden, (lonn, 32387 Elgeet Optical Co., Ine, .. .. Rochester, N.YL Minn, -Honeywell . ., Fraeport, Rl
85811 Seamless Rubber Co. . .. . .« .. Chicago, I $2807 Tensolite Insulated Wire Cor, Inc, 86330 Carlton Screw Co, ... . Chiecago, 1H.
86174  Fainir Bearing Co. . ... .. Los Angeles, Calif. L L o Tarrgtown, N, Y. 96341 Microwave Associates, lnr . Burlington, Mass.
856197  Clifton Precision Preducts Co., Ine. 93702 IMC M,,.s:mt;cs Cor;) .. .Westbury, 1.1, N.¥, 86501 Excel Transiormer Con et Gakland, Cal,
P Clifton Heights, Pa. 02966 Hudsow LampCe. ... ....... Kearney, M,J. 96808 Xcelite, Ime. ........ Orchard Park, N. Y.
86579 Precis;:m Rubber Produets Corp. Dayton, Chio 83332 Sylvenis Electric Prod, Inc, 96734 San Fernando Elec. Mifg. Co.8an Fernande, Cal.
#6684 Radic Corp. of America, Electronie Comp. Semicanductor Div. . Weburs, Mass, 96881 Thomson Ind, Ine, . ... .. Tong island, N. Y.
& Devices Division ... .. ... Harrison, N.J. 93369 Robbins & Myers Inc. .  Pallicades Pd.!‘i; ¥, #7484 Indestrial Retaining Ring Co. . . Irvington, N.J.
86928  Seasirom Mip. Co. Glendale, Cal. 93418 Stemen Contrels, Div. gf Bssex 37328 Autoruatic & Precision Mig. . . Englewcod, M. J.
47034 Marco Industries Anzheim, Cal, Wire COTP. . 0 vuen s eans Mansfield, Ohia  §737% Reos Resistor Corp. ... .. .. Yonkers, N.Y¥,
87218 Philce Corporation (Lansdaie Division) 93632 Waters Mig. Co. .. . ... Culver City, Cal. 91983 Litton System Ine., Adler-Westrex
...... Lansdale, Pa. 83929 Q. V. Controls .. . . Livingston, N.J, Commun, Div,,.......New Rochelle, N. ¥,
BT4T3  Western Fibrous (lags Products Co. 84137 General Cable Corp. .. Bayonne, N.J. 98141 H-Tromies, Ine. .. ... ... ... Jamalcs, N Y.
................... San Franeisco, Cal. 94144 Raytheon Co., Comp. Div., 95159 Rubber Teck, Inc, ........ .. Cardems, Cal
87664  Van Waters & Rogers Inc. . . San Francisco, Cal. md. Comp. Operations . .., .. Quincy, Mass. 98220 Hewlett-Packard Co.,
87930 Tower Mig. Corp. . .......Providence, BT, 04148 Scientilic Electronics Medical Blee. BDiv. ... ... Pasadena, Cal
58140 Cutler-Hammer, Inc. .., ... ... Lincoln, IiL Producis, IRe.. . .. .. veen . Loveland, Colo. 98278 Microdot, Ine. ..., ..., 5o, Pasadena, Cal
88220  Gould-Natiopal Baiteries, Inc., , St. Paul, Minn. 94154 Wagner Elect. Corp. . 98291 Sealectro Corp. .+ Mamaronech, N. Y,
83658  CGeneral Mills, Ine. . .. .. .. Buffals, N. Y. Tung-Sol Div, .. ... ., .... Newark, N.J, 98376 Yero Mig. Co. .. Burbank, Cal.
89231 CGraybar Eleetric Co. . . .. . Oakland, Cal. 84187 Curtiss-Wright Corp. , 98410 Bte Inc. ...l Cleveland, Ghip
89473 G. E. Distribeting Corp. . . Sehenectady, NY. Electronics Div. .. .. .. East Patterson, N, J. 98731 General Mills Inc., Electronics Div.
83479 Securtty $o. o .. ... .Detroit, Mick, 34222 South Chester Corp. . ... .....Chester, Pa. ... ..ol Minneapolis, Minn,
#9665 United Transformer Co. . . . Chicago, Ii. 94330 Wire Cloth Produets, Inc. . ... .. Bellwood, Yl 98734 Paeco Division of Hewlett-Packard Co.
40030 United Shoe Machinery Corp, ., . Beverly, Mass, 94375 Automatic Metal Preduets Co. . Brosklyn, N.Y., o aaiii oo . .. Palo Alto, Cal.
50179 U.5. Rubber Co., Qonsumer Ind, & 94882 Worpedter Preszed Aluminum Corp. 98821 North Hills Electirenics, Inc. . Glen Cove, N Y.
Plastics Pred. Div. . .. ... ... Pagsaic, NoJ. L e e e Worcester, Mass, 98578 International Electronic Hesearch Corp.
90365  Belleville Speciality Tool Mig. , Inc. 94606 m"necrafl Elgctric Co, ..., ... Chieags, 1. .o ia e Burbank, Cal.
................... Belleville, {li. #5023 George A. Philbrick Reaearchers, Tng, 49104 Cg!umbLa Techrical Corp. New York, N. Y.
S8 Umied Carr Fastener Corp. ... .. Chricage, UL (L e Bogton, Mass, 99313 Varian Associates. . ... ... .. Palo Allo, Cal.
90870  Bearing Engineering Co. . ., San Franclseo, Cal 95146 Alu }; mt MAF. Cn .. ..Lawregnce, Mags., 99278 Allee Corp. ........... Winchester, Mass.
81146  ITT Cannon Elect. inc., Saiem Div. 05238 Allies Products Corp. .., .. ... DMania, Fla, 99515 Marshall Ind. , Capacitor Div. . Monrovia, Cal
.................. «.... S%lem, Mass. 95238 Continental Comnector Corp. . . Woodside, N.Y. 99707 Control Switch Division, Controls Co.
912680 Connor Spring Mfg. Co. ... San Francisco, Cal 95263 Leescraft Mfy, Co., e, ... . Long Island, N, Y, 0F AMETICE L L e e Et Segundo, Cal.
91345 Miller Dial & Nameplate Co. . . . El Monte, Cal. 95265 National Coil Co Sheridan, Wys. 99800 Delevan Eleciromics Corp. . East Aurora, N.Y.
91418 Radic Materials Co. ..., ......, Chicago, Il 95275 Vitramson, Ing, . ... . .Bridgeport, Conn, 99848 Wilco Corperation ... .. .. Indianapolis, Ind.
915668 Augat fmc. ... ... C e e . . Abtleboro, Mass, 95348 Gordos €orp. . ... ...... Bloomileld, N.4. 98328 Branson Corp, ........ .+ Whippany, N.J,
91637 Dale Biectronics, Jac. ... ... Columbus, Nebr. 85354 Methode Mig. Co. .. ... Relling Meadows, Ui, 99934 Rembrandt, Ine .. ......... Bostan, Mass,
91662 Elco Corp. .. ... ........ Willow Grove, Pa, 95566 Arnold Engineering Co......... Marergo, 1E. 99942 Hofimar Electronics Corp.,
91873  Epiphone IC. ... .h.. .. New York, N.¥. 95712 Dage Flectric Co., Ine, .. Frankiin, Ind, Semiconducior Division . . .., El-Monte, Cal
91137  CGremar Mig. Co,, Inc. ... .. Wakefield, Mass. 95084 Siemon Mfg. Co. ... .. ... . Wayne, I, 99957 Technology-Ingtrument Corp,
91827 K F Development Ce, ,, . .., Redwoeod City, Cal. G8987 Weckesser Co. ., . . ... Chicaga, Il of Cxlifornia .. .. ... Newbury Park, Cal.
91886  Malco Mig., Inc. ... .. .. s4.. .. Chicago, WL 96067 Microwave Asscc. ,West ‘Ine. . Sunnyvale, Cal.

The following HF Vendors have no number 2ssigned in the latest supplement to the Federal Supply Code for Maaufacturers Handbook,

O000F  Malco Tooland Die | ... .. Los Angeles, Calif.  000CS Hewlelt-Packard Co., Colorade 000G Cooltrom, ... .o Qakiand, Cal.
0000Z  Willow Leather Progucts corp, .. Newark, N.J. Springs Div. . .. Colorgdo Springs, Colorado  000WW Caltfornia EasteraLab .. ... Burlington, Cal.
G0BAB ETA ........... ......England 00OMM Rubber Eng. & Development , . Hayward, Cal. 000YY S.XK. SmithCo. .........Los Angeles, Cal.
00OBB  Precision Instrument Cnmp Cu Van Nuys, Cal. 000NN AMN"ODMig Co. .. .... ... San Jose, Cal,

00015-48 From: Handbook Supplements

Revised: May, 1970 H4-1 Dated January 1970
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Appendix B

UNITED STATES

ALABAMA

#,0. Box 4207

2003 Byrd Spring Road SW.
Huntsvile 35202

Tal; (205) 9874501
TWX: BIO-726-2204
ARIZONA

2336 E. Magnolia St
Phoanix 85034

Tel: (07 2525081
Tibk: 918-851-1330

5737 East Broadway
Taoser 85716

Tel: (502} 288-2313
TWX: B10-952-1152

CALIFDRNIA

1430 Fast Grapgothoroe Ave.
Fullerton 42670

Ted: {714 8701020

3238 Lankershlm Boulevard
Harth Hollressd 91554
Tel: (213} 877-1282

TWE: Ste499.2170

1101 Embarcacers Road
Pale Alte 94393

Teh (£15) 327-8500
T 9163721280

2220 Watl Ave.

Sacrameenta 95525
Tel: {916) 4821463
TWR: 916-367-2097

9606 Aere Brive
San Diege 97123
Teh (734) 2753200
TN 9153352000

COLCRADD

Y865 East Prentive
Englewood 85110
Tal: {303) 771-3455
TWX: 910-935-D705

CONNECTICUT
508 Tolignd Street
E£ast Hartford 05108
Toi: {2E3) 288-9385
WA 730-425-3416

111 gask Avenue
Nerwalk DGAGL

Tal: (203} 353-1251
TWX: 7H0-068-3750

FLORIDA

PO, Bay 14210

2806 W, Dakland Park Blvd.
Ft. Lauderdate 33307

Tal: (305} 731-202¢

TWX: 510-955-409%

P.0. Boz 20007

Herndon Statlon 32834
621 Commenwaalth Averie
Grianda

Tel: {305} BAL-3870

TWX: 810-350-0113

GEORGIA

P.0. Box 28234

450 interstate Norlh
Atlanta 20328

Tel: (404) 436-61B1
T#A: B10-756.4890

ILEINGES

S500 Howard Straet
Skekie 50075

Tel: (3123 B77-0400
TWE: 910-223-3613

e ANA

3835 Meadaws Drive
Infianapoifs #5205
Tel: (317) B48-4a91
TWX: BI0-241-3263

$ALES & SERVICE OFFICES

LOUISIANA

2.0, Bax 858

1842 Wilitams Soulevard
Kenngr 76052

Tek: {504) 7216201
THX: BI0-855-5574

MARYLAND

6Y0Y Whitestene Road
Baltimere 21207

Tal: {301) 9445400
TWX: 710-B32-9157

P.0. flox 1648

2 Choke Cherry fload
Roskvile 20850
Tel: (301} 548-5370
WX 710-828-0684

MASSACHUSETTS
32 Hartwaif Ave.
texington D2EF3
Tel: (BLY} BBI-B580
TWH: ¥10-325-5909

MICHIGAN

21840 West Nine Mite Read
Southtield 48075

Tel: (313; 3539100

TWX: 810-228-1882

MINMESOTA

2458 Unlverslty Avenus
St. Paul 55114

Tel: 1622) 8459481
WX 910-553-3734

MISSOURE

11131 Golorada Ave.
Hansas Clty 54137
Tel: {816) 753-8500
TWX: 910-¥71-2087

2812 Soulh Brentwood Bivd.
St Lopis 53144

Tek: (314 952-5000

TH: 810.750-1670

NEW JERSEY

W. 120 Canbiy Road
Paramus 87652

Tek: {201} 285-5800
TWX: 710-830-495]

1080 M, ¥ings Highway
Sherry Nitl 02034

Tel: (609} 667-5000
T#Y: 7108824045

NEW MEXICO

P.0. Box 8386

Statfon ¢

6501 Lomas Boulevard NE.
Arbtvjuertue 47108

Tel: (B0S) 265-2713

TRA: 210-988-1665

156 Wyat{ Drive
Las Cruces 88001
el (508} 525-2485
TWX: 910-983-0550

KEW YORK

1702 Central Averut
Blhany 12205

Ted: (518} 889-8462
THX: 7R0-442-8270

1219 Campyilie Road
Endicott 13760

Tel: (507) 754-D030
TWX: BI-252-0840

82 Washinglon Street
Poughkeepsie 32661
Ted: (914} 454.7330
TWX: 510-248-0012

3% Saginaw Orive
Rochester 14673
Teld: {Y1B) 4739500
TWX: 518-253-3581

5858 £ast Molkoy Road
$yratuss 13211

Tel: (315} 454-2488
TWE T10.541-0482

1 Crogsways Park West
Wogdbury 11797

Toi: (516} 523-030¢
THX 510-223-0811

NORTHE CARDLINA
P.0. Box 5188

1823 Horth Main Street
High Paint 27252

Tel: {918} 885-310)
TWX: 510-826-1516

B0
25575 Ganter Ridge fload
Clavalani 44145
Tel: (216) 835-0300
TWX: 8104279128

3460 South Dixle Drlve
Dayton 45439

Tel: {513} 298-D35]
TWX: B10-359-1325
1120 Marse Hosd

Colymitus 73229
Tel: {814} 846-1300

OXLAHOMA

2818 United Founders Boulevard
Chiahoina City 73112

Tok: (405) 843-2301

TWX: 818-830-6882

CREGON

Wesillis Mall, Suile 158
4475 S.3¥. Schalls Farry Ruad
Partlang 97225

Tal: (503) 282.8171

TWX: 910-455-6103

PEMNSYLVANIA

2500 Moss Side Boulevard
Monreeville 15148

Tel: {412} 2710724

TWX: T10-787-3650

1021 8th Avenye

Klag of #russle industrial Park
King of Prussla 15405

Tel: {215} 285.7000

TWX: 510-660-2670

RHODE $SLAND
873 Waterman Ave.
East Providence 02914
Tel: (461) 434.5535
I‘WK 7103517573

TEXAS

P.0. Box 1270

201 £, Arapehe Rd.
Righardsen 75080
Tel: (214) 231-6161
TR 810-867-4723

Models 461 Aj462A,

F.0. 8ox 22813
8300 Wastpark Drive
Suite 100

Housten 73027

Tel: {713) 7816000
TW: 910-B51-2645

231 Billy Mifchait Road
san Antoniv 78226
Teol: (812} 4344171
TWE 916-871-1170

UTAR

2830 South Main Street
Sait Lake THy 84115
Tel: (801) 487-071%
TWX: $14-923-3651

VERMONT

P.0. Bex 2287

Kennedy Brive

Scuth Burllagton 55401
Tel: (802) 658-4485
TWX: 5182850025

YIRGHHA

P.0. Box 6534
211} Spencer Road
Richmond 23230
Fei: (Y03} 285-3431
TWX: 730-B56-0157

WASHINGTON
433-10Bth N.E.
Belewue 98004

Tal: {266) 454-3571
TWX: 9310-443-2343
SWEST VIRGINIA
Charleslos

Tel: (304) Y68-1232

FOR .5, AREAS NOT
T

LISTED:
Conteet the regional office near-
est you: Aflapta, Georgia
North Hollywood, Galifarsls
Paramus, New iersey, . . Skokje,
Hinols, Thel cemplets ad.
dresses are listsd above.

*Service Only

CANADA

ALBERTA

Hewiett-Packard {Canada) Lid.
31745 Jasper Ave.

Egmonton

Tel: (303} 482-5561

WY B10-831-2431

BRITISH COLUMBIA

Hewlett-Fackad (Canada) Lid,

45313 Canada YWay
fiarth Surnahy 2
Teb (504} 433-8213
T 610-022.5089

MANITO8A
Hewiett-Packard (Canada) Lig,
511 Braa‘ofd Ct.

Winnig

Tel: €2€}4} 786.7581

THX: 610-671-3531

NOVA SCOTIA
Hewitti-Packard (Canada) Lid.
2745 Duteh Village Rd.

Sult 206

Hallfax

Tel: (902} 4550511

TWiX: 610-271-4482

GNTARID
Hewlett-Packard (Canada) Lid,
880 Lady Ellen Place

Cttawa 3
Tel: {613) ¥22.4223
TWX: 610-562-1852

Hewiett-Packard {Canada) Lid,
50 Galaxy Bluwd,

Rexdale

Tek: (318) 877-9611

TWX: 5104824246

GUEBEC

Hewlett-Packard (Canada) Lig,
275 Hymus Boeleyard

Pointe Cialre

Yol {514} 597-4232

‘WX 610-422.3022

Tolex: 8170657

FOR CANADIAN AREAS NOT
LISTED:

Cantact Hewlstl-Packard (Gan-
affa) Hd. in Pointe Claie, al

San Salvador

the compiete address tHsted
above.

CENTRAL AND SOUTH AMERICA

ARGENTINA Hewaett-Packard Do Grasil ECUADOR MEXICT PERL URUGUAY

Hewtett-Packard Argenting indiistria e Comercia Lide, Laboratorlos de Radio-Ingenieria  Hewiolt-Packard Mexicasa, S.A  Compaiz Electro Medica 5.4, Pablo Ferrande S.A

SAGEE Praca Dem Feliciana 78 Calle Guaysquii 1245 qe LY. Ave. Trrigue Canaual 312 Comercial e Industriat

Lavalle 1373 - 3° Satas 8088 Post Gfflee Bex 3198 522 Moo Pristp San [sidro Avenlda jtalla 2877

Buzaos Bires Porte Alegra RGS Buite Gof, del Valie Casiifa 1058 Casifla da Corrse 370

Tel 35- 5435. 350827, 35-0431 Tel: 2:2498; 219-185 Maxico 12, D.F, Lima Mopleviden

C m e CHILE Cable: HORVATH Teito ?: 543 42327 5233874 Tek: 22.3808 E“?ir‘“*?ﬂé’?m :.-

able: 4 Hok i i . elex: MOLF7A507 Cable: ELMED Llma ahle: UM Meontavideo

Susive, 1535%e) bos T EL SALYADOR

BRAZIL Caslilz 13347 Electrdnica NICARAGUA PUERTO RICG YENEZUELA

HewlettPackard De Bragi Santiago Apartade Postal }589 Roberlo Terfn 4. San juan Eiactwmcs ing. Hewleti-Packard Du Yenerusla

Le.C lida Tels 423 45 Blwik, Wenersels 17231 Apartade Postal 839 £.0. Bax 518 C.A

Y Apartado 50833

Run Froi Ganeca 1119

Saz Pauls - &, 3P

Tab 288.7111, 2BV-5858
Cabie: HEWPACK Saa Fauia

Hewrlett-Pacl
Fraca Qi
Satas 206/808

Parte Alegre

Rio Grande do Sul {R8)-Grasli
Te|: 25.B475

Lable: HTWPAGK Ferto Alegre

Hew\etl Fackard Do Brasi|
lLed. Lda.
fizz da Malriz 25
Bolatege 2602
Rio de jangire, GB
Tel: 2454417
bie: HEWPACK ®io de Janeko

Cshin: CALCAGNI Santlage

LOLOMBIA

Insieumentacion

Henrik A, Langeback & Wier
1tda.

Carrera 7 No. 48-58

Apartadn derso G2BY

Bogota, 1 ILE.

Tel: 48.78-08, 48-56-45

{abla: AARIS Hogoia

Tefex: 44480 INSTCD

COSTA RICA

Lie. Alirede Gallegos Guedin
Apartade HGI%9

San José

Tel: 21-35-13
Gabife: GALGUR Sar José

Tel: 217527; 214865
Cahle: ELECTRANICA
San Satvador

Edifigip Terdn

Managua

Tel: 3451, 3457

Gabie: ROTERAN Manzgua

PANAMA

Electrénica Balbea, 5.4,

£.0. Bex 4929

Ave. Mapued Espinosa o, 13-5¢
Bidg. Alina

Papama Clty

Tel: 230833

Teley: 34814983, Svrundu,
Sandl Zane

Cabbe; ELECTROM Panama Cily

Ponce de Leorl 154

Pda. 3-FTA de Tierra

San Juzn BERGS

Tel. (809) 7253342, 722-3342
Cable: SATRORICS Sar juan
Tefax: SATRON 3450 332

SURINAME
Surtel-Radio Holland NV,
PO, Box 158
Paramaribe

Ted: 72118

Gable: Treurndet Paramaribe

Caracas

Tel: 71.88,05, 71.88.6%, 71.99.30
Cabie: HEWPACK Garacas

Teiex: 39521148

FOR AREAS NOT LISTED,

CONTALT;

Hewlelt-Packard
INFERCONTINENTAL

3200 Hitbview Ave.

Palqg Alta, Califpraia 34394

a3 {415) 49 9t

TWX: $18-373-1267

Gable: HEWPRCK Palo Alte

Telex: §34-8461

E 871
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EUROPE

AUSTRIA

Unilabur GratH

Wisszrschaftliche instrumants

Fumneihardtgasse 6

P40, gox 33

A-1085 Viesna

Teh {422) 42 61 B1, 43 13 94

Cable: LABORINSTRUMENT
Vlenna

Telex: 75 762

BELGIZIM

Hewlstt-Packard 5.A. Bemelux
348 Bowlevard du Souverain
B.13180 Brussals

Tel: th2) 722240

Cabrle: PALOBEN Srussals
Telew: 23 484

DENMARK
Hewjetl-Packard A/S
Batavej &

BX-3450 Birhered
Tel: [B5) 81 68 40
Cuble; HEWPRGE AS
Taipe: 65 40
Hawiett-Packard A/S
Torvet 9

OK-8500 Sitkehorg
Tal: {063-82-73.66

FINLAND
Hewlett-Packard Oy
Balevardi 28

PO Box 12185

Helsinki 12

Ted: 13730

Cabla: HEWPACKOY-Helsinki
Tetex: 121383

NCE
rieﬁieet Packard France
Quarties de Gosrizhoeut
Bolte Festale o, &
7.51 Qrsay
Ted: 1920 28 01
Cabie: HEWPACK Orsay
Tatex: 60048

Hiwleth-Packard France
4 Quzi das Etroits
F 69 Lysn SEme

8
Tekex: 31817

Hewlett-Packard Fracee
29 rue de fa Gara

F-31 Blagnas

Tel: (63} 85 82 2%
Telex: 81957

GERMANY

Hewleit-Packard Veririehs-GmbH
Serfiner Sirasss 17

Pastfach 580,40

D6 Niedar-Eschbech/Fim 55
Tel; {0614 50 10 84

Labie: HEWPACKSA Frankfuet
Telex: 41 32 49 FRA
Hewiett-Paskard Vertriebs-GrebH
Villmersdarfer Sirasse 113734
D-1600 Berlin W. 12

Ted: (03113 31370308

Telex: 18 34 85

Hewlait-Packard Vertriebs-GmbH
Herronbergerstrasse 116
D7030 Beobiingen, Wilrttemberp
b (07031) 86 72 85

Gabies HEPAG 855%ingen

Telax: 72 85 732
HawlatE-Packard Yertrlehs-GmbH
Voguisanger Weg 38

D4 Plissaidort

Teb: (0211 63 B0 31/35

Tatex: 84/35 533

Hewistt-Packard Vertriebs-GmbH
Wendeasty, 23

DZ Hamburg 1

Tal: (0411} 24 05 51/52

{able: HEWPACKSA Hamburg
Telex: 21 53 32

Hewlstt-Packard Vertrlebs-GmbH
Aeglnfriedstrazse 13

08 Minchen &

T (G811} 50 58 7i/75

Cabia: HEWPACKSA Milechen
Telex: 52 4% 83

GREECE

Kostas Karayanais

18, Ermou 3treet

Athens 128

Tal: 230361,3.5

Gzble: RRKAR Aihess
Tei=x: 21 59 62 RKAR GR

IRELAND
Howigt-Packard 114,
224 Bath Road

Stough, SLI 4 DS, Buekis
Tel. Slough 753-33341
Ladlye HEWPIE Slouzh
Tetex: 34413

igtt-Packard ftaliana S.pA.
iz Amerigo Vespucct 2
1-25124 Midan
ek £2) 5253 {10 Enes)
al EWPAGKET Wilan
Teipn: 32846

Hewletl-Packard [alizna S.p.4,
Palazzo [taiiz

Piazzes Marconi 25

1-G0E44 Rame - Eur
Tel 6-591 2544
% HEWPAGKIT Rome
Talen: 81534

NETHERLANDS
Hewlatt-Packard Beneiux, AV,
Weerdestein 117

PO, Bax 7825

Amsterdam, 7 11

Tel: D23-92 17 77

SWEDEN

Hewiett-Pechard Sverige AR
Enighstsvigen 1-3

rack

ac,
5161 26 Bromma 20
Tal: {08} 98 12 50

Cable: PALOSEN Amslerdam
Telex: 13 21§

NORWAY
Hewlett-Packard Norge A/S
Roc 148

Hesueion 13

[-1344 Haslem

Tel: (D2)-53 &3 60

Labia; REWPACK Dslo
Telex: 36521

PORTUGAL

Telectia

£mpresa Tecalca dag
Eguipamenies

Elactrices, S.a.rl.

Rua Rodelgo da Fonseca 103

P43 Box 2531

Lishen 3

Tel. 52 8

Cabie: T:LEC”RA Lisban

Telax: 1588

SPAIN

Atatn ingenjerns SA
Encigue Larreta 42 °
Madrig, 18

Tel: 215 35 43

Cable: TELERTAID psadrld
Taiex: 272430

Ataia ingenieros S&
Ganduxer 76

Bareelona §

Tel: 23144065

Cabbe: TELEATAID Barcelowa

Cahle:
Storkhotm
Telex: 14721

Hewlet-Packard Sverlze A2
Hagakersgatan 90

5431 41 Malndal

Tel: 031 - 27 88 00

Tedex: 21 312 fpming!

SWITZERLAND

Hewiett Fackard Schwelz AG
Zurshersfrasse 20

CH-RE5Z Sehlleren Tarlch
Tel! (0U3) 98 18 21724
Cakle: HPAG CH

Telex: 53933

Hewlet: Packard Schweiz A6,
fue Gu Bois-tu-lan 7

1217 Meyrin 2 Gonva

Tek: [G22) 41 54 50

Cable: HEWPACKSA Seneva
Felex: 27333 HPSA CH

TURKEY

Telekom Enpineering Baraay
£.9. Box 376

Harakey

Estanbul

Teh 48 40 40
Gabie: TELEMATHN dstanbul

Appendix B

UNITED KiNGDOM
Hewlett-Packard Lid.
274 8ath Read

Slough, SE1 4 DS, Bucks
'Fel SFouzh (0753] 33341
E Siough

Teiex

Hewlett-Packard Led.
The Graftons
tamford New Hoad
Mirlacham, Chashire
Tel: 081 028-8626

T 3

YUGOSLAVIA

Belram S.8,

83 avenue des Minwsas
Brussoks 1150, Belgiom
Tel: 34 3342, 34 26 18
Cable: BELRAMEL Brussels
Tetex: 21780

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Peokard Ses.miH
innstrasse 23/7

Postfach

AL204 Vieans, Austria

Teis (222) 3366 06/0%
Cable: HEWPACK Viennz
Trbex: 75923

ALE OTHER EURDPEAN

COUNTRIES CONTACT:

Howlutt-Packard $.A4.

Rue dy Bois-du-tan ¥

1217 Meeyrin 2 Gangvs
Switzartand

Tols (022) 41 54 00

Cable: HEWPACKSA Geneva

Telax: 2.84.36

AFRICA, ASIA,

ANGOLA

Tedectra Empresa Téoma
dn Gquipamentos Eldotrices
34

Rua de Bsrbesa Radr|gues
42-1¢

Box 5437

Luanda

Calie TELECTRA Lyuanda

ALISTRALIA

Hewlett-Packard Australia
Py, 144,

22.76 Weir Street

len 1ris, T4

Victarlz

Teh: 20,3371 (b iinas}

Catle: HEWPARD Melbourns

Tetez: 31024

Hewlatt-Packard Austratia
Piy. b2,

61 Riexanger Street
Crows Nest 2068

s 4,
Gabfe: HEWPARD Sydmey
Telex: 21581

Hawlelt-Packard Australia
Py, L,

87 Churthill Road

Praspect 5082

Salith Austraﬁﬂ

Yel: 65

Cable: HEWPMD Adelaide

Féewial‘ Packard Austraiia
Py, Lid,

‘#nd Feor, Suite 13
Casablanza Buildings
195 Adelaide Tarrace
Prreth, WA, 6006

Tal: 2)-433%

Cable: REWPARD Parth

Hewlett-Packard Austezlia
Piv. itd

v 1t
14 Weofley Strest

2.9, Box 191

Dickssa B.C.T. 2502

Tel: 48

Gable: BEWPARE Canbesra ACT
Huowie tt-Packart Australia

Pry. Lid,

79 Bimpsens Rosd

Bardon

flagensiand, 4088

‘Fed: 3G-5411

AUSTRALIA

CEYLON

Unitad Eieetricals L.
.0, Bax £81

Yahala Ragiding

Stapies Street

Cl:lnmlw 2

Taiz

(-a!}e HDTPOENT Colomne

CYPRUS

Kypeanjes

% Gregorios & Xenepoulos Road
P0. Box 1152

Nicosia

Ted: 62B2-75628

Cabley HE-L-MAMI

ETHIOPIA

African Salespower & Agency
Pelugte L

P. 0, Box 718

3B/59 Gunningham St

Addty Abzha

Tei; L2785

Cable: ASSEG Addisababs

HOMNG KONG

Schanldt & Ca. (Hong Hong} Lid,
P.O. Box 267

1511, Prince's Building 158 Faar
10, Ghater Road

Hong Kong

Tei: 240068, 232738

Cabie: SGHMIDTGO Hong ¥oag

IMDIA

Biyr Star Lid
Rasturl Buildings
Jamshad)i Tata Rd
Bombay 2GER, Indla
Tel 50 2%

Teben: 2156
Cable: BLUEFROST
Bise Star Ltd.
Band Box Heuse
Pravkadesi
Boambay 2500,
Teb 48 73 8L
Tatex: 2158
Lable: BLUZSTAR
Biue Star Lid
24745 Civil
i(anpur‘ lndsa

Ingia

Tzt
Dabile: BLU{STAR

Bip= Star, {1,

7 Hare Strest

P.0. Box 508

talestta §,
L 23613

frila

Blue Star Ltg.

Blue Star House,
3% Ring flead
Lainat Nagar

Hew Delli 24, india
Tel: §2 32 7§
Telek. 463

{able: BLUESTAR

Biue Star Lid.
7.0 Blsoor Rosd
Bangalors-8

Bleg Star, itd.
95 Park Lzna
Seednderabad 3,
Tak: 7 63 91
Gabie: BEUZFRGST

Hiue Star, Eid.

23/24 Second Line Beach
Madras I, Indiz

el U 38 85

Teies: 379

Cable: BLUESTAR

Biuz Star, Lic.

1B Kafser Bungajow
Dindli foad

jamshedpur, Ingiz

Tndiz

ek 38 04

{ablz: BIMESTAR
INDONESIA

8z Balon Tradlag Coy. MV,
Siaiah Mardeka 28
Bandung

Tal: £5185; 51
Cable: LMY
Telex: DE-EOY
IRAN
Teleenm, itd,

P. 0. Bex 1812

240 Kh. Saba ShameH
Teheran

Ted: 43850, 48111
Cable: BASCCM Yehersn

ISRAEL
Einctropics & Enginesring
Zlv. of Motorola fsrael Lid,
17 Aminagav Strast
Tel-Reiv
Tek: 38541 {3 lines}
5 BAST

560

JAPAN
Yokogawa-Hewletf-Packard Ltd
Ohas‘u Buliding

9.1 Yeyogi

Skibuya-ke, Tokye

Teb: 03-370:2285/7
232.2024YHP

¢: YHRSRARKET TOK 73.724

Yokogawa-Hewlett-Packard Ltd.
Misei Ibarag| Bldg.

2.2-B Kasuga

ibarapi-Sht

Osiska

Tai: {§725) 23-164%

Telex) 385-5332 YHPOSAKA

Yologawa-Heviett-Packard Ltd.
Lig Buibding

Ne. 58, Kptoricho
Nakatrara-ke, Magoye Gity
Tef: (652 5530215

Yokogawa-Hewlett-Fackard itd.
Blitte Bidg.

2300 Skinahara-che,
Hohakueka

Yokohama 2272

Tak: {404) $32-16504/5

KENYA

Kenya Kinetios
P4, Box 18311
Nairobi, Keays
Tek: 57726
Cable: PRATON

HOREA

Ameslcan Tradlag Co.,
#ores, Lid,

Seeul PG Bax 1303

7tn & Bth floors, Daskyung Bldg.

ig! Sejang Ro
Shongra-Ku, Seotl
Tak 73-5841 (4 fines)
Cable: AMIRACG Seold

LEBANON

Caastantln E. Bacridis
Cramenceay Streel

PG Box 72313

Belrut

Tei:

Cabie FLECT%‘O‘VUCH:AR Beizut

MALAYSIA
MECOME Malaysia 1id,
2 lareng F3/8A
Sectinn 13
Pataling laya, Selangar
Sable: MECOMB #uaia Lumpue
MOZAMEBIQUE

%, Goncaives, LDA.
E 1!19‘ 14 A, D, Lais
2.0, Bax 107
Lourenco Margues
Cabla: HEGON

NEW ZEALAND
t-Packard (H.Z.} tid.
xson 5t

P, Bax 9443

wcl!mgton Hl.

Teb: 55.55%

Dah!e HEWPAGKE Weliizgton
Hewtat Peckarc (2] e,
Box 510

Pukmanga

Tol: 573733

Cawle: HEWPAGE, Auckiand

PAKISTAN (EAST)
Mushke & Campany, Eid.
1, linnah Avenue

Dacza 2

Teh: 280058

Cahis: NEWSEAL Bagca

BAKISTAN {WEST}
Mushke & Company, Lid.
Dosman Chambers
Abdidlah Hargan Road
Karachl 3

Tel: 513027, 812827

Sable: CQUPERATOR Harachi

PHILIPPINES
Eectromex Inc.

Manati Commerclai Senter
2125 Paseng Tamo
Hakatl, Rizal b 708

P.O. Box 1028

Mankz

Tel: $9.35-0%; 88-04-71
Cable: ELEMEX Manlia

SINGAPORE

Mechanizai and Combustion
Englazering Company Lid.

8, Ralap Mllang

Red Hill fadustrial Bstate

Singapare, ¥

Tel: £42381-3; 832611

Cahie: MEQOME Singspore

Hewieit-Packard Far East
Azesz Mfice

P.G. Box 87

Alezandra Past Gifics
Singapore 3

Tei 533022

Cably: HEWPACK SINGAFORE

SOUTH AFRICA

Hewisth Packard South Africa
(P13, 146,

P40, Box 31718

Braamfantzin Transvazl

Milnerton

30 e Beer Blrest

JuBannestrsg

Tak: 125-20RG, 723-283%

Telex: 0226 JH

Table: HEWPACK fohannssburg

Hewlstt Packard South Africa
Py}, U

free Stroel

Cage Town

Ter: 34018, 3-8345

Labie WEASK Cape Towh
Telex: 50008

Hewlett Packasd South Arkca
{Ply.y, L,

308 Gleawood Gantre

Correr Hunt & Moore Reads

PG, Box 99

Overgart, Matal

Tel: 347536

TAIWAN

Hewiett Packard Taiwan
3% Chuny Shlas West Road
sec. 1

Oversess Insurance

Sorp. Bidg. 7th Floor

i
: 579-805, 578-610, 575613
PBZJJ HEWPACK
HEWFACK Taipel
THAILAND

The internatiopal
Engiboering Go., Lid,

P. 0. Box 39

614 Sukkumvyil Road

Banghek

Te: 010722 (7 Hines)

Cabla: GYSOM

X INTENCD BR-226 Bongkok
UGANDA

Uganda Tele-Eiectric Go., Lid.
P.0. Box 4449

mepala

Car\e CBMCO Kamzala

YIETNAM

Peniusalar Tradlng M.

P.0. Box H-3

216 Hien-Virong

Salgen

Tal: 20805, 04398

Oable: PENTRA, SAIGON 242

ZAMRBIA

B,k Tilbury (Zambia) Etd.
F.0. Rox 2782

Litsaka

la‘ma-a Confral Africa
Tel.

Cahie: ﬁRJAYI‘EE Luseka

MEDITERRANEAN AND

MIDDOLE EAST COUNTRIES
NOT SHOWN PLEASE

CONTAGT:

Hewlett-Fackard Correspondence
it

arzz Marconi 25

00144 Rome-Eur, Hafy

Tel: (g} 59 @0 29
Cable: HEWPACKIT Rowe
Foied: 61514

OTHER AREAS NOT
LIBTED, CONTACT:
Hewlett-Packard
ENTERCONTINENTAL
3205 Hittvipw Ave.
Pato Alta, Cadifornia 94304
- 1415} 325-7000
{Feb, 71 493.1%501}
TWX: §15.373-1257
Cabife: HEWPACK Pale Alto
Tedgx: (348451

E 671
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Appendix C Models 461 A/462A

£z MANUAL BACKDATING CHANGES

MODELS 461A/462A
WIDE BAND AMPLIFIER

Manual Serial Prefixed: 606- (461A), 551-(462A)
-hp- Part No. 0046190004

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, shouid be replaced using the part number given in the
manual,

Instrument Serial Number Make Manual Changes Instrument Serial Number Make Manual Changes

346- (461 A) 1,2,3,4 347- (462A) 1,2,3,4
418-(461A) 2,3,4 421. 414- {4624A) 2,3, 4
606461 A) 3,4 551{462A) 3.4
946-03115 and below 4 94701160 and below 4

CHANGE NO.1  Change ClL1, C15, C17, €20, and {23 to -hp- Part No. 01800155, 2.2 uF. For
better low frequency response use current values.

CHANGE NO.2 Change Q4, Q5, Q6, Q7 and Q8 to -hp- Part No. 1854.0031.Change R24 to 330
ohms, -hp- Part No. 0683-3315. Change R31 o 240 ohms, -hp- Part No.
0683-0565. If any one of these transisiors fail, replace all transistors {Q4
through Q8), R24 and R31 with current type and value. Recalibrate the
461A/462A as described in Section V of this manual.

CHANGE NO. 3 Change €33 and €34 to 0.01 uF (0150-0119).
Change S2 part number to 3101-0033.
Change J2 part number to 12510148,
Change W1 part number to 8120-0078.

CHANGE NO. 4 Change D31 part number to 1450-0048,
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