
 

 

About this Manual 

 
We’ve added this manual to the Agilent website in an effort to help you support 
your product.  This manual is the best copy we could find; it may be incomplete 
or contain dated information.  If we find a more recent copy in the future, we will 
add it to the Agilent website. 
 
 

Support for Your Product 

 
Agilent no longer sells this product.  Our service centers may be able 
to perform calibration and repair if necessary, but no other support from 
Agilent is available.  You will find any other available product information on the 
Agilent Test & Measurement website, www.tm.agilent.com. 
 
 
 

HP References in this Manual 
 

This manual may contain references to HP or Hewlett-Packard.  Please note that 
Hewlett-Packard's former test and measurement, semiconductor products and 
chemical analysis businesses are now part of Agilent Technologies.  We have 
made no changes to this manual copy.  In other documentation, to reduce 
potential confusion, the only change to product numbers and names has been in 
the company name prefix: where a product number/name was HP XXXX the 
current name/number is now Agilent XXXX.  For example, model number 
HP8648A is now model number Agilent 8648A. 
 
 
 

www.valuetronics.com

https://www.valuetronics.com/
http://www.tm.agilent.com/


ｾ ....-

OPERATING AND SERVICE MANUAL
••,>

87438
REFLECTION-

'TRANSMISSION
TEST UNIT

I

PRESS PROOF HEWLETT
PACKARD

11

www.valuetronics.com



CERTI FICATION

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

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com-
pany will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP
from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
outside of the environmental specifications for the product, or improper site preparation or main-
tenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products.

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

SAFETY CONSIDERATIONS

SAFETY EARTH GROUND

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation. This product has
been designed and tested in accordance with inter-
national standards.

SAFETY SYMBOLS

Instruction manual symbol: the
product will be marked with this
symbol when it is necessary for
the user to refer to the instruc-
tion manual (refer to Table of
Contents).

Indicates hazardous voltages.

J:. Indicates earth (ground) terminal.

This is a Safety Class I product (provided with a
protective earthing terminal). An uninterruptible
safety earth ground must be provided from the
main power source to the product input wiring ter-
minals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the product must be made inoperative
and be secured against any unintended operation.

BEFORE APPLYING POWER

Verify that the product is configured to match the
available main power source per the input power
configuration instructions provided in this manuaL

If this product is to be energized via an autotrans-
former, make sure the common terminal is con-
nected to the neutral (grounded) side of mains
supply.

I WARNING IThe WARNING sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

ｾ ｊ
The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

SERVICING

I WARNING ｾ

Any servicing, adjustment, maintenance,

or repair of this product must be per-
formed only by qualified personnel.

Adjustments described in this manual
may be performed with power supplied

to the product while protective covers

are removed. Energy available at many

points may, if contacted, result in per-
sonal injury.

Capacitors inside this product !nay still

be charged even when disconnected from

its power source.

To avoid a fire hazard, only fuses with

the required current rating and of the
specified type (normal blow, time delay,

etc.) are to be used for replacement.www.valuetronics.com
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36 PIN
CONNECTOR
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Figure 1-1. Model 8743B Reflection-Transmission Test Unit
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Model 8743B

1-1. DESCRIPTION

General Infonnation

SECTION I
GENERAL INFORMATION

bya front panel pushbutton or with remote contact
closures.

t
I) •

,,' - (

1-2. The Model 8743B Reflection - Transmission
Test Unit is a complementary instrument for the
HP 8410B Network Analyzer. It contains micro-
wave circuits for making reflection and transmission
measurements from 2.0 to 12.4 GHz (2.0 to 18
GHz with Option 018).The Option 018 8743B is a
complementary instrument for the 8410B/8411A
Option 018 Network Analyzer.The RF circuit for a
transmission or a reflection measurement is set up

Table 1-1.

Frequency Range: 2 to 12.4 GHz.
Option 018: 2 to 18 GHz.l

Impedance: 50 ohms nominal.

Maximum RF Input Power: 2 watts.

Source Reflection Coefficient: 2 ::S;0.09, 2.0 to 8.0
GHz; ::S;0.13, 8.0 to 12.4 GHz; <0.2, 12.4 to 18
GHz '. \(

Termination Reflection Coefficient:3::S;0.13 in Re-
flection Mode, 2.0 to 12.4 GHz; ::S;0.2 in Transmis-

sion Mode, 2.0 to 12.4 GHz; typically <0.2, 12.4 to

18 GHz.

Directivity: ｾＳＰ dB, 2.0 to 12.4 GHz; ｾＱＸ dB 12.4 to
18 GHz.

Frequency Response: (Including 8411A Frequency
Converter). " -"", ''--

Transmission: Typically <±0.5 dB magnitude,
<±5° phase, 2.0 to 12.4 GHz; typically <±1.75
dB magnitude, <15 0 phase, 12.4 to 18 GHz.4

/:
i Reflection: Typically <±0.09 magnitude, <±6°

I phase as read on the 8414A Polar Display with a

short on the unknown port from 2.0 to 12.4 GHz;
typically <±0.2 magnitude, <±20° phase from

\12.4 to 18 GHz.
". :

Insertion loss: RF Input to Test Port, 20 dB
nominal, RF Input to Reference Channel Output,

30 dB nominal.

1-3. A calibrated internal line stretcher with a
high resolution digital indicator compensates for
the electrical length of the device under test - up
to 15 em for reflection tests, and up to 30 cm for
transmission tests. Ifmore compensation is needed,
additional line may be installed in place of the
removable rigid coax link on the rear panel.

Specifications

Reference Plane Extension: 0 to 15 em for reflection;

o to 30 em for transmission; calibrated by digital

dial indicator. Indicator is adjustable for initial

calibration.
Remote Programming: Remote reflection or trans-

mission selection by closing 2 contacts of 36-pin

rear panel connector to ground pin. Contact is at

12 volts and short to ground will draw 12 mA.

Maximum RF Power: 2 watts
Connectors: RF Input, Type N female; all other con-

nectors APC-7®5

External Reference Line: HP Part No. 08745-20064

supplied for applications using the 11610B.

Power: 115 or 230 V ac ±10%, 50 to 400 Hz, 15 W.

Weight: net, 13.1 kg (29Ib). Shipping, 15.3 kg (341b).

Size: 140 mm H x 425 mm W x 467 mm D (5Y2" x

166%" x 18%").

1 Specifications for the 8743B Option 018 below

12.4 GHz are the same as those of the standard
instrument. Specifications above 12.4 GHz apply

only to the 018 Option.

2 Equivalent reflection coefficient of the port used to

supply the incident signal to the device under test

when used with Network Analyzer.

3 Reflection coefficient of the port connected to the

output of the device under test.
4Using 11610B with 10 dB pad.

5Amphenol RF Division, Danbury, Connecticut.

1-1
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General Information

1-4. Both the reference and test channels are
isolated from the signal source by 20 dB. In
addition to padding source mismatch, the attenua-
tion in the test channel permits measurements on
small-signal devices.

1-5. ACCESSORIES FURNISHED

1-6. An external reference line (HP part number
08745-20064), a male 36-pin connector (HP part
number 1251-0084) and a detachable power cable
are furnished with the Model 8743B.

1-7. External Reference Line

1-8. The external reference line mounts on the
rear of the 8743B at the connectors labeled
REFERENCE LINE. This standard reference
line allows the test and reference paths of the
8743B to be phase matched when using the 11610B
test cable.

1-9. Thirty-Six Pin Male Connector

1-10. The 36-pin male connector mates with the
rear-panel REMOTE INPUT connector, and per-
mits all necessary remote programming connec-
tions to be made to the 8743B. (See Table 3-1 for
wiring information.)

1-11. ACCESSORIES AVAILABLE

1-12. Semi-Rigid Cable

1-13. The Model 11610B Test Port Extension
cable provides a means to connect the unit under
test to the front panel ports. It is constructed and
tested to provide minimum phase and amplitude
change with flexing. The 87 43B internal signal
paths are matched to the 11610B cable length.

1-14. Rack Mounting Kit

1-15. A Rack Mounting Kit is available to install
the instrument in a 19-inch rack. Rack mounting
kits may be obtained through your nearest Hew-
lett-Packard Office by ordering HP Part Number
5060-8740.

1-16. Attenuator

1-17. A 50-ohm coaxial attenuator is recom-
mended for transmission measurements. An
attenuator connected between the output of the
device under test and the HP 11610B Semi-Rigid

1-2

Model 8743B

Cable reduces the ambiguity due to mismatch be-
tween the 11610B, 8743B, and 8411A. A la-dB
low reflection attenuator, such as an HP 8492A
Option 10, reduces this ambiguity to essentially
that of the attenuator (VSWR <1.25). In addition
to reducing error due to mismatch, the 10-dB
attenuator makes the test channel power level
during calibration the same for transmission and
reflection. Also, the combined electrical lengths of
the 8492A and 11610B make the electrical length
of the test channel in the transmission mode nearly
equal to its length in the reflection mode. This
means, that since the difference is small, it is
possible to calibrate for one mode of operation and
switch to the other without recalibrating.

1-18. APC-7 Short

1-19. The Model 11565A APC-7 Short is useful
for establishing a phase and magnitude reference
for reflection measurements.

1-20. COMPLEMENTARY EQUIPMENT

1-21. Model 8410B Network Analyzer

1-22. The 8410B Network Analyzer measures
relative amplitude and phase of two RF input
signals. The instrument is capable of single or
swept frequency measurements, in the range of
0.11 to 12.4 GHz (0.11 to 18 GHz when 8743B
Option 018 and 8411A Option 018 are used).
Three plug-in display units are available. The
8412A plug-in unit displays amplitude and phase
simultaneously on a CRT in a rectangular format.
The 8413A plug-in unit displays relative ampli-
tude and phase data on a meter. The 8414A plug-in
unit displays relative amplitude and phase data in
polar coordinates on a 5-inch CRT.

1-23. Signal Source

1-24. The 8620C!86290B or 8350A!83592A
Sweep Oscillator provides swept frequency rf
signals through the 8743B frequency range. They
have several additional output signals. One pro-
vides a frequency reference of a 1 Volt!GHz signal
to automatically step the 8410B Network Analyzer
Frequency Range switch when sweeping multiple
bands. Also provided is a sweep output signal to
sweep the CRT display, and a blanking signal to
blank the CRT display during retrace.

www.valuetronics.com



Model 8743B

1-25. INSTRUMENTS COVERED BY

MANUAL

1-26. Each model 8743B carries a two-section
serial number (OOOOAOOOOO). The first four digits
of the number are a prefix. The contents of this
manual apply directly to the Model 8743B which
has the same serial number prefix(es) as those
listed after SERIALS PREFIXED on the title
page. The letter designates the country in which

General Information

the instrument was manufactured. The last five
digits form the sequential number that is unique
for each instrument.

1-27. Revisions required to adapt this manual to
other serial number prefixes are given in a yellow-
sheet Manual Changes insert, supplied with the
manual. For information concerning serial number
prefixes not listed on the title page or in an insert,
contact the nearest Hewlett-Packard Office listed
at the rear of this manual.

1-3/1-4
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SECTION II
INSTALLATION

Installation

2·1. INCOM ING INSPECTION

2-2. Inspect the instrument for shipping damage
as soon as it is unpacked. Check that all acces-
sories listed in Paragraph 1-6 have been included.
Check for broken knobs and connectors; inspect
cabinet and panel surfaces for dents and scratches.
If the instrument is damaged in any way, or fails to
operate properly, notify carrier and your nearest
Hewlett-Packard Sales and Service Office. For
assistance of any kind, including instruments under
warranty, contact the nearest Hewlett-Packard
Sales Office listed at the back of this manual.

2-3. REPACKAGING FOR SHIPMENT

2-4. Using Original Packaging

2-5. The same containers and materials used in
factory packaging can be obtained through the
Hewlett-Packard Offices listed at the rear of this
manual. Remove the rear-panel coaxial link, wrap
it separately and include in shipping container.

2-6. If the Model 8743B is being returned to
Hewlett-Packard for servicing, attach a tag indi-
cating the type of service required, return address,
model number and full serial number. Also, mark
the container FRAGILE to assure careful handling.

2-7. In any correspondence, refer to the instru-
ment by model number and full serial number.

2-8. Using Other Packaging

2-9. The following general instructions should be
used when repackaging with commercially-avail-
able materials:

a. Wrap the 8743B and the rear-panel coaxial
link separately in heavy paper or plastic. (If ship-
ping to a Hewlett-Packard Service Office or Center,
attach a tag indicating the type of service required,
the return address, model number, and full serial
number.)

b. Use a strong shipping container. A double-
wall carton made of 275 pound test material
is adequate.

c. Use enough shock-absorbing material (3 to 4
inch layer) around all sides of the instrument to
provide firm cushion and prevent movement inside
the container. Protect the control panel with card-
board.

d. Seal the shipping container securely, and
mark it FRAGILE to assure careful handling.

e. In any correspondence refer to the instru-
ment by model number and full serial number.

2-10. PREPARATION FOR USE

2-11 . Power Requirements

2-12. The ModelS? 43B requires a power source
of 115 or 230 volts +10%, 50 to 400 Hz, single
phase that can supply approximately 15 watts.

2·13. 115/230 Volt Operation

2-14. A two-position slide switch on the rear
panel of the Mode18?43B permits operation from
either a 115- or 230-volt power source. The number
showing on the switch slider indicates the voltage
for which the instrument is connected. The correct
line fuse rating for each line voltage is marked on
the plate adjacent to the fuse.

2-15. To prepare the ModelS?43B for operation,
position the 115-230 volt switch so that the num-
ber showing on the slider corresponds to the
available line voltage, and install a line fuse of
correct rating. "Slo-blo" fuses should be used.

To avoid damage to the instrument. set the

115·230 switch to the line voltage to be used

before connecting the power cable.

2-1
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Installation

2-16. Power Cable

2-17. To protect operating personnel, the Nation-
al Electrical Manufacturers' Association (NEMA)
recommends that instrument panels and cabinets
be grounded. Accordingly, the Model 8743B is
equipped with a three-conductor power cable
which, when plugged into an appropriate recep-
tacle, grounds panel and cabinet. The offset pin of
the three-prong connector is the grounding pin.

2-18. Rear Panel External Reference line

2-19. The rear panel External Reference Line is
packed separate from the 8743B to prevent damage
in shipment. Before the 8743B is operational, the
reference line must be connected to the two rear
panel connectors labeled REFERENCE LINE.

2-2
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2·20. Bench Operation

2-21. The Model 8743B cabinet has plastic feet
and a foldaway tilt stand for convenience in bench
operation. The stand inclines the instrument
enough to make the panel features easier to see.
The plastic feet provide clearance for aii circula-
tion and make the Model 87 43B self-aligning when
stacked on other Hewlett-Packard full rack-width
modular instruments.

2-22. Rack Mounting

2-23. All necessary hardware and instructions
are contained in the rack-mounting kit, HP part
number 5060-0775. Care must be taken to ensure
that the ambient operating temperature does not
exceed 55°C (140°F).

www.valuetronics.com
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SECTION III
OPERATIOI\l

Operation

3·1. INTRODUCTION

3-2. The combination of the Model 8743B Re-
flection-Transmission Test Unit with the Model
11610B Semi-Rigid cable, a signal source, and a
compatible phase-amplitude ratio indicator, such
as the HP Mode18410B Network Analyzer, makes
up a system for measuring reflection and trans-
mission, phase and magnitude, from 2.0 to 12.4
GHz (2 to 18 GHz with Option 018).

3-3. The microwave circuit for a reflection or
transmission measurement is set up by pressing a
front panel pushbutton or with remote contact
closures.

3-4. A calibrated line stretcher with a digital indi-
cator is used to equalize the electrical length of the
test and reference channels for initial phase cali-
bration. A thumbwheel allows the digital indicator
to be set to zero or to any desired reference. For
reflection measurements, in cases where the mea-
surement plane is not to be at the UNKNOWN
port, the line stretcher can be adjusted to extend
the measurement plane up to 15 em beyond the
UNKNOWN port. For transmission measure-
ments, the line stretcher can be used to determine
the total electrical length (up to 30 em) of the
device under test. For either function, additional
line may be installed in place of the removable rigid
coax link (REFERENCE LINE) on the rear panel.

3-5. A special recess for the HP 8410B Network
Analyzer's 8411A Harmonic Frequency Converter
permits direct connection to the 8743 B with no
increase in package dimensions.

3-6. DESCRIPTION OF PANEL FEATURES

3-7. Front and rear panel controls, connectors,
and indicators are described in Figures 3-1 and
3-2. In these figures, the numbers on the panel
illustrations match the description numbers.

3-8. OPERATING PRECAUTIONS

3-9. Maximum RF Power

3-10. Do not apply more than two watts of RF
power to the rear-panel RF INPUT. Power in
excess of two watts may damage the internal
directional couplers. When making transmission
measurements using the 8410B Network Analyzer,
do not apply more than 50 mW to the 8743B
TRANSMISSION RETURN port. More than 50
m W may damage the 8411 A Harmonic Frequency
Converter.

3-11. MEASUREMENT PROCEDURES

3-12. Procedures for making transmission and
reflection measurements using the HP 8743B with
the HP 8410B Network Analyzer are included in
Figures 3-3 through 3-6.

3-1
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Operation

FRONT PANEL FEATURES

Model 8743B

1. POWER. Combination line power switch
and power on indicator. Pushbutton glows
when instrument is on. Pushbutton retainer
unscrews for lamp replacement.

3. FUNCTION selectors. Set up the internal
microwave circuits for making reflection or
transmission measurements. Pushbutton
glows, indicating function selected.

4. TRANSMISSION RETURN port. Makes
RF connection from the device under test for
transmission measurements. APC-7 type*
50-ohm precision 7mm sexless connector.

5. UNKNOWN port. Makes RF connections
to the device under test for reflection or
transmission measurements. APC-7 type*
50-ohm precision 7mm sexless connector.

2. REFERENCE PLANE EXTENSION
(CM). Crank controls internal line stretcher
to equalize the electrical length of the test
and reference channels for initial calibration
and to compensate for the electrical length
of the device under test-up to 15 em for
reflection tests, and up to 30 em for trans-
mission tests. ZERO thumbwheel is for
setting reference indication on counter with-
out changing line length. If more compensa-
tion is needed, additional line may be installed
in place of the removable rigid coax link on
the rear panel.

* Amphenol RF Division, Danbury, Connecti-
cut. See Figure 3-11 for important informa-
tion about use and care of APC-7 connectors.

Figure 3-1. Front Panel Features

3-2
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REAR PANEL FEATURES

Operation

1. REFERENCE and TEST output ports.
Reference and Test channel outputs to phase-
amplitude indicator. Mate with APC-7* style
50-ohm precision 7mm connectors. The
REFERENCE channel connector is mechan-
ically floating to assure alignment with
8411A Harmonic Frequency Converter of
HP 8410B Network Analyzer.

2. REFERENCE LINE. May be replaced
with a longer section of rigid coax cable to
extend the range of the REFERENCE
PLANE EXTENSION to any desired length.

3. RF INPUT. Input for RF signal that is
applied to the device under test. Frequency
range is 2.0 to 12.4 GHz (2.0 to 18 GHz with
Option 018). Maximum RF power level is 2
watts. Connector is 50-ohm type Nand
mates compatibly with type N connectors
whose dimensions conform to MIL-C-39012
and MIL-C-7 (see dimension drawing).

4. REMOTE INPUT. Accepts contact clo-
sure type remote programming to select the
function to be measured. Nominal voltage
from the 8743B when the contact is open is
12 Vdc. Maximum current from the 8743B
when the contact is short circuited is 12 rnA.

.- O.316MIN.
0.320MAX.

[
0.063 MIN.

Ｍ ｴ Ｓ ｬ Ａ Ｚ ｾ ｾ ］ ］ ］ ｾ Ｎ 0.066 MAX.

t

5. Power Cable Connector. NEMA type with
offset pin connected to 8743B cabinet. Power
requirements: 115 or 230 V ac +10%, 50 to
400 Hz, approximately 15 watts.

6. Power Line Fuse Holder. "SIo-blo" fuse
rating for 115 and 230 Vac on adjacent plate.

7. Line Voltage Selector. Permits operation
from 115 to 230 Vac. Number showing on
slider is the selected operating voltage. Cor-
rect line fuse rating is on plate adjacent to
fuse holder.

8. Serial Number Plate. The nine digit and
one letter serial number should be included
in any correspondence concerning the 8743B.

Figure 3-2. Rear Panel Features
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Operation Mode18743B

REFLECTION MEASUREMENTS
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Figure 3-3. Reflection Measurement Using Network Analyzer with 8412A Display (l of 4)
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Mode18743B

CALIBRATION DESCRIPTION

Operation

Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to obtain
equal reference and test channel electrical lengths and obtaining reference magnitude and
phase indications using a coaxial short to produce a reflection coefficient indication of 1 at 180
degrees.

Because of system frequency response errors, the most accurate system calibration and
measurement are done in CW mode, therefore both swept and CW modes are described. If
greater resolution in swept mode is desired, an 8750 A Storage/Normalizer may be added to the
8412A display.

PROCEDURES FOR SWEPT MEASUREMENT

Calibration for Reflection Phase

1. Connect equipment as shown in the test setup.

2. Connect a coaxial short such as the HP 11565A to the 8743B UNKNOWN port and
depress the REFL pushbutton. On the 8412A, set MODE switch to PHASE and PHASE
DEG/DIV switch to 90.

3. Adjust 8412A phase offset DEGREES to 180 degrees offset (either polarity).

4. Set the Sweep Oscillator to automatic sweep. Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network Analyzer over the frequency band of interest.
The swept phase output should be displayed on the 8412A CRT.

5. Obtain equal reference and test channel electrical lengths by adjusting the 8743B
REFERENCE PLANE EXTENSION for a horizontal phase trace on the 8412A CRT.
The digital counter should be set to zero so that it can be used to set any required extension
accurately. A convenient way to do this is as follows:

a. Adjust REFERENCE PLANE EXTENSION crank until counter reads all zeros.

b. Hold thumbwheel to retain zero indication and readjust REFERENCE PLANE
EXTENSION for a horizontal trace on the 8412A CRT.

6. Adjust the 84IOB PHASE VERNIER control to position8412Aphase trace on the center
graticule line. Alternately increase the 8412A PHASE DEG/DIV sensitivity and adjust
the 841 OB PHASE VERNIER until the phase tr'ace is at the center graticule line with the
PHASE DEG/DIV set at 1.0 DEG/DIV.

7. On 8412A, set PHASE OFFSET to zero and set PHASE DEG/DIV to 90. The 8410B/
8412A/8743B is now calibrated for phase. Do not adjust the 8410B PHASE VERNIER or
8743B REFERENCE PLANE EXTENSION during subsequent tests or the phase cali-
bration will be invalid.

Figure 3-3. Reflection Measurement Using Network Analyzer with 8412A Display (2 of 4)
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Operation

Calibration fOJ Reflection Magnitude

1. At 8412A, set MODE switch to AMPL and AMPL DB/DIV switch to 10.

Model 8743B

2. Adjust the 8410B TEST CHANNEL GAIN and AMPL VERNIER controls to place the
8412A trace on the center graticule line.

3. Alternately increase the 8412A AMPL DB/DIV sensitivity and adjust the 8410B AMPL
VERNIER and TEST CHANNEL GAIN until the 8412A AMPL DB/DIV switch is on
0.25 and the magnitude trace is at the center graticule line.

4. On the 8412A, set AMPL DB/DIV switch to 10. The 8410B/8412A/8743B is now cali-
brated for magnitude. Do not adjust the 841 DB AMPL VERNIER during subsequent tests
or the magnitude calibration will be invalid. Also, the 8410B TEST CHANNEL GAIN
setting should be noted since measurements will be made referenced to this calibration
setting.

Reflection Magnitude Test

1. Connect the device under test to the 8743B UNKNOWN port.

2. At the 8412A, set the MODE switch to AMPL.

3. At the 8410B, adjust the TEST CHANNEL GAIN to center the trace on the CRT. Set the
AMPL DB/DIV switch for the best resolution that will allow the trace to remain on the
CRT.

4. Select a point on the CRT trace to measure. Calculate the difference setting of the TEST
CHANNEL GAIN from the calibration value noted at the end of the calibration procedure.
Add this TEST CHANNEL GAIN change to the value of the trace at the selected spot. If
the spot is below the center graticule line, add the value to the TEST CHANNEL GAIN
change, or if the spot is above the center graticule line, subtract that value from the TEST
CHANNEL GAIN change. This value is the reflection magnitude in return loss of the device
under test.

Reflection Phase Test

1. Connect the device under test to the 8743B UNKNOWN port.

2. At the 8412A, set the MODE switch to PHASE.

3. Select a point on the CRT phase trace to measure. Move that spot as close to the center
graticule line as possible with the 8412A PHASE OFFSET controls. Set PHASE DEG/
DIV switch to the best resolution and still keep the trace on the screen.

4. Calculate the phase of the selected point by adding algebraically the DEGREES PHASE
OFFSET setting to the value of the trace above or below the center graticule line. If the
selected point on the trace is above the center line, add the CRT value to the DEGREES
PHASE OFFSET value, and if the selected point on the trace is below the center line,
subtract the CRT value. The total value is the phase of the reflection from the device under
test at the UNKNOWN port.

Figure 3-3. Reflection Measurement Using Network Analyzer with 8412A Display (3 of 4)
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Model 8743B

PROCEDURES FOR CW MEASUREMENTS

Calibration for Reflection Phase

1. Connect equipment as shown in the test setup.

Operation

2. Connect a coaxial short such as the HP 11565A to the 8743B UNKNOWN port and de-
press the REFL pushbutton. On the 8412A, set MODE switch to PHASE and PHASE
DEG/DIV switch to 90.

3. Adjust 8412A phase offset DEGREES to 180 degrees offset (either polarity).

4. Set the Sweep Oscillator to CW operation. Adjust the Network Analyzer to obtain phase
lock. A phase dot indication should be present on the 8412A CRT.

5. Adjust the 8410B PHASE VERNIER and the 8743B REFERENCE PLANE EXTEN-
SION to position the phase dot on the center graticule line. Alternately increase the 8412A
PHASE DEG/DIV sensitivity and adjust 8410B PHASE VERNIER until the phase dotis
at the center graticule line with the PHASE DEG/DIV set at 1.0 DEG/DIV.

6. On the 8412A, set PHASE DEG/DIV to 90. The 8410B/8412A/8743B is now calibrated
for phase in CW mode. Do not adjust the 8410B PHASE VERNIER, the 8743B REFER-
ENCE PLANE EXTENSION, or the Sweeper frequency during subsequent tests or the
phase calibration will be invalid.

Calibration for Reflection Magnitude

The calibration adjustments for CW magnitude is the same as previously described for swept
magnitude.

Reflection Magnitude and Phase Tests in CW Mode

Tests in CW mode are the same as previously described in swept mode.

Figure 3-3. Reflection Measurement Using Network Analyzer with 8412A Display (4 of 4)
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TRANSMISSION MEASUREMENTS
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Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display (I of 4)
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Mode18743B

CALIBRATION DESCRIPTION

Operation

Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to obtain
equal reference and test channel electrical lengths and obtaining reference magnitude and
phase indications using a "thru".

Because of system frequency response errors, the most accurate system calibration and
measurement is done in CW mode, therefore both swept and CW modes are described. If
greater resolution in swept mode is desired, an 8750A Storage/Normalizer may be added to the
8412A display.

PROCEDURES FOR SWEPT MEASUREMENT

Calibration for Transmission Phase

1. Connect equipment as shown in the test setup.

2. Connect the 10 dB attenuator to the 8743B UNKNOWN port to form a "'thru", and
depress the TRANS pushbutton. On the 8412A, set MODE switch to PHASE and
PHASE DEG/DN switch to 90.

3. Adjust 8412A phase offset DEGREES to zero degree offset (either polarity).

4. Set the Sweep Oscillator to automatic sweep. Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network Analyzer over the frequency band of interest.
The swept phase output should be displayed on the 8412A CRT.

5. Obtain equal reference and test channel electrical lengths by adjusting the 8743B
REFERENCE PLANE EXTENSION for a horizontal phase trace on the 8412A CRT.
The digital counter should be set to zero if it is to be used to determine the electrical length
of the device under test. A convenient way to do this is as follows:

a. Adjust REFERENCE PLANE EXTENSION crank until courlter reads all zeros.

b. Hold thumbwheel to retain zero indication and readjust REFERENCE PLANE
EXTENSION for a horizontal trace on the 8412A CRT.

6. Adjust the 8410B PHASE VERNIER control to position 8412A phase trace on the center
graticule line. Alternately increase the 8412A PHASE DEG/DIV sensitivity and adjust
the 841 OB PHASE VERNIER until the phase trace is at the center graticule line with the
PHASE DEG/DIV set at 1.0 DEG/DIV.

7. On 8412A, set PHASE DEG/DIV to 90. The 8410B/8412A/87 43B is now calibrated for
phase. Do not adjust the 8410B PHASE VERNIER or 8743B REFERENCE PLANE
EXTENSION during subsequent tests or the phase calibration will be invalid.

Calibration for Transmission Magnitude

1. At 8412A, set MODE switch to AMPL and AMPL DB/DIV switch to 10.

Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display (2 of 4)
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Operation Mode18743B

2. Adjust the 8410B TEST CHANNEL GAIN and AMPL VERNIER controls to place the
8412A trace on the center graticule line.

3. Alternately increase the 8412A AMPL DB/DIV sensitivity and adjust the 8410B AMPL
VERNIER and TEST CHANNEL GAIN until the 8412A AMPL DB/DIV switch is on
0.25 and the magnitude trace is at the center graticule line.

4. On the 8412A, set AMPL DB/DIV switch to 10. The 8410B/8412A/8743B is now
calibrated for magnitude. Do not adjust the 8410B AMPL VERNIER during subsequent
tests or the magnitude calibration will be invalid. Also, the 8410B TEST CHANNEL
GAIN setting should be noted since measurements will be made referenced to this
calibration setting.

Transmission Magnitude Test

1. Connect the device under test between the 8743B UNKNOWN port and the 10 dB
attenuator that together with the 11610B cable forms the Transmission Return path.

2. At the 8412A, set the MODE switch to AMPL.

3. At the 841 OB, adjust the TEST CHANNEL GAIN to center the trace on the CRT. Set the
AMPL DB/DIV switch for the best resolution that will allow the trace to remain on the
CRT.

4. Select a point on the CRT trace to measure. To calculate Transmission Magnitude at that
point, first determine if the device under test has exhibited gain or loss. Loss is indicated
by an 8410B TEST CHANNEL GAIN setting greater than the calibration value noted at
the end of the calibration procedure. Gain through the device is indicated by TEST
CHANNEL GAIN setting less than the calibration value.

Loss is calculated by the difference in TEST CHANNEL GAIN setting plus the value of
the 8412A trace below the center graticule line (or minus the value above the line).

Gain is calculated by the difference in TEST CHANNEL GAIN setting plus the value of
the 8412A trace above the center graticule line (or minus the value below the line).

Transmission Phase Test

1. Connect the device under test between the 8743B UNKNOWN port and the 10 dB
attenuator that together with the 11610B cable forms the Transmission Return path.

2. At the 8412A, set the MODE switch to PHASE.

3. Select a point on the CRT phase trace to measure. Move that spot as close to the center
graticule line as possible with the 8412A PHASE OFFSET controls. Set PHASE
DEG/DIV switch to the best resolution and still keep the trace on the screen.

Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display (3 of 4)
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Mode18743B Operation

4. Calculate the phase of the selected point by adding algebraically the DEGREES PHASE
OFFSET setting to the value of the trace above or below the center graticule line. If the
selected point on the trace is above the center line, add the CRT value to the DEGREES
PHASE OFFSET value, and if the selected point on the trace is below the center line,
subtract the CRT value. The total value is the transmission phase of the device under test
at the UNKNOWN port.

PROCEDURES FOR CW MEASUREMENTS

Calibration for Transmission Phase

1. Connect equipment as shown in the test setup.

2. Connect the 10 dB attenuator to the 8743B UNKNOWN port to fonn a "thru", and depress
the TRANS pushbutton. On the 8412A, set MODE switch to PHASE and PHASE DEC/DIV
switch to 90.

3. Adjust 8412A phase offset DECREES to zero degree offset (either polarity).

4. Set the Sweep Oscillator to CW operation. Adjust the Network Analyzer to obtain phase
lock. A phase dot indication should be present on the 8412A CRT.

5. Adjust the 8410B PHASE VERNIER and the 843B REFERENCE PLANE EXTENSION to
position the phase dot on the center graticule line. Alternately increase the 8412A PHASE
DEC/DIV sensitivity and adjust 8410B PHASE VERNIER until the phase dot is at the center
graticu1e line with the PHASE DEC/DIV set at 1.0 DEC/DIY.

6. On the 84l2A, set PHASE DEG/DIV to 90. The 841OB/84l2A/8743B is now calibrated
for phase in CW mode. Do not adjust the 8410B Sweeper frequency during subsequent
tests or the phase calibration will be invalid.

Calibration for Transmission Magnitude

The calibration adjustments for CW magnitude is the same as previously described for swept
magnitude.

Magnitude and Phase Tests in CW Mode

Tests in CW mode are the same as previously described in swept mode.

Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display (4 of 4)
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Operation Model 8743B
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Mode18743B Operation

CALIBRATION DESCRIPTION

Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to obtain
equal reference and test channel electrical lengths and obtaining reference magnitude and
phase indications, using a coaxial short to produce a reflection coefficient of 1 at 180 degrees.

CALIBRATION PROCEDURE

1. Connect equipment as shown in setup.

2. Connecta coaxial short such as the HP 11565A to the 8743B UNKNOWN port and depress
the REFL pushbutton.

3. Set the Sweep Oscillator to automatic sweep. Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network Analyzer over the frequency band of interest
and obtain a trace on the 8414A.

4. Momentarily push and hold the 8414A BEAM CTR pushbutton and adjust the centering
controls to place the dot in the center of the polar display.

5. Obtain equal reference and test channel electrical lengths by adjusting the REFERENCE
PLANE EXTENSION to collapse the trace to a dot or smallest cluster. The digital counter
should be set to zero so that it can be used to set a required extension accurately. A
convenient way to do this is as follows:

a. Adjust REFERENCE PLANE EXTENSION crank until counter reads all zeros.

b. Hold thumbwheel to retain zero indication and readjust REFERENCE PLANE
EXTENSION to collapse the trace to a dot or smallest cluster.

6. Adjust the 8410B PHASE VERNIER, TEST CHANNEL GAIN and AMPL VERNIER
controls to place the dot or cluster for a reference indication of r =1 L180° The
8410B/8414A/87 43B system is now calibrated for phase and magnitude. Do not adjust the
controls used in the preceding steps or the calibration will be invalid.

NOTE

Cal ibration for greater accuracy is discussed in Paragraphs 3-14 and 3-15.

MEASUREMENT

1. Remove the coaxial short and connect the device to be tested to the 8743B UNKNOWN
port.

2. Read the reflection coefficient, magnitude and phase, (or impedance using a Smith Chart
overlay) from the 8414A display.

NOTE

For small reflection coefficients. the 8414A resolution can be improved by

increasing the 84108 TEST CHANNEL GAIN. For example. increasing the TEST

CHANN EL GAIN by 20 dB changes the full scale reflection-coefficient calibration

from 1.0 to 0.1 at the outer circle.

Figure 3-5. Reflection Measurement, Using Network Analyzer with 8414A Polar Display (2 of2)
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Model 8743B

CALIBRATION DESCRIPTION

Operation

Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to obtain
equal reference and test channel electrical lengths and obtaining reference, magnitude and
phase indications using a "thru."

CALIBRATION PROCEDURE

1. Connect equipment as shown in setup. Connect a 10-dB attenuator, such as the HP 8492A
Option 010, to the 11610B semi-rigid cable (see Paragraph 3-17) and connect the
attentuator to the 8743B UNKNOWN port forming a "thru."

2. Depress the 8743B TRANS pushbutton.

3. Set the Sweep Oscillator to automatic-sweep. Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network Analyzer over the frequency band of interest,
and obtain a trace on the 8414A.

4. Momentarily push and hold the 8414A beam center pushbutton and adjust the centering
controls to place the dot in the center of the polar display.

5. Obtain equal reference and test channel electrical lengths by adjusting the REFERENCE
PLANE EXTENSION to collapse the trace to a dot or smallest cluster. The digital counter
should be set to zero. A convenient way to do this is as follows:

a. Adjust REFERENCE PLANE EXTENSION crank until counter reads all zeros.

b. Hold thumbwheel to retain zero indication and readjust REFERENCE PLANE
EXTENSION to collapse the trace to a dot or smallest cluster.

6. Adjust the 8410B phase and amplitude controls to place the dot or cluster for a reference
indication of f= lLO°

The 8410B/8414A/87 43B system is now calibrated for phase and magnitude. Do not adjust the
controls used in the preceding steps or the calibration will be invalid.

MEASUREMENT

1. Insert the device to be tested between the UNKNOWN port and the 10-dB attenuator.

2. Note the 8410B TEST CHANNEL GAIN setting. This is the calibrated gain setting. Adjust
the TEST CHANNEL GAIN to locate the CRT display on the outside ring. The difference
in TEST CHANNEL GAIN settings is the magnitude ofthe transmission gain or loss of the
device under test.

Figure 3-6. Transmission Measurements, Using Network Analyzer with 8414A Polar Display (2 of 2)
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Figure 3. 7. Measured Reflection Coefficient.

3·13. Increased Accuracy for Reflection
Measurements by Minimizing Directivity
Errors.

3-14. The 8743B internal coupler's directivity
errors become significant when measuring small
reflection coefficients, but the error can be cancel-
led at single frequencies. The measured reflection
is the vector sum of the directivity vector plus the
reflection coefficient of the device under test. (See
Figure 3-7.) The error is calibrated out with a
sliding load. Figure 3-8 depicts the sliding load in
one position at a single-frequency. As the sliding
load is moved, the magnitude of its reflection
coefficient remains constant but the phase of the
coefficient changes. As the load is moved its
reflection coefficient indication rotates in a circle
of constant magnitude about the directivity vector.
The center of this circle is the tip of the directivity
vector. If the magnitude of the directivity was zero,
the locus circle would be centered about the origin
as shown in Figure 3-9. The directivity vector goes
from the origin to the center of the locus circle.
When the location of the center of the circle is
known, the directivity vector can be subtracted
from the measured reflection. The resultant is the
reflection coefficient of the device under test.

3-15. The vector subtraction can be performed
directly with the horizontal and vertical controls on
the 8414A polar display. Increase the 8410B
TEST CHANNEL GAIN so full scale reflection on
the polar display is suitable for the component you
wish to measure. Attach a sliding load such as the
HP 905A to the 87 43B UNKNOWN port. Slide the

3-16

Model 8743B

ORIGIN ---""

Figure 3-8. Locus of Measured Reflection when
Load is Moved.

Figure 3-9. Locus of Measured Reflection with
Directivity Cancelled.

load and adjust the horizontal and vertical controls
until the circle rotates about the center of the CRT.
The effect of directivity is now cancelled for this
frequency and this test channel gain on the Net-
work Analyzer. The vector subtraction must be
done manually with the 8413A. Put the sliding load
on the 8743B and measure reflection, phase and
magnitude, for three positions of the sliding load.
Plot these three points on graph paper and find the
center of the circle that goes through these points.
The vector from the origin of the graph to this
center must be vectorically subtracted from any
reflection measurement at this frequency.

3-16. Increased Accuracy For Trans
mission Measurements by Reducing
Mismatch ·Ambiguity

3-17. A 50-ohm coaxial attenuator is recom-
mended for transmission measurements. An atten-
uator connected between the output of the device
under test and the HP 11610B Semi-rigid Cable
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Model 8743B Operation
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Figure 3-10. Typical Transistor Remote
Control Circuit.

Table 3-2. Signal Requirements for Remote
Operation.

Pin 18 or 36 to:
Measurement

Pin 17 Pin 24

Transmission shorted shorted

Reflection shorted open

Jl Pin No. Function

1 thru 16 No connection

17 Remote-Manual Select

18 Remote Control Common

19 thru 23 No Connection

24 Remote TRANS-REFL Select

25 No Connection

36 Remote Control Common

reduces the ambiguity due to mismatch between
the 11610B, 8743B and 8411A. A 10-dB low-
reflection attenuator, such as a HP 8492A Option
10 reduces the ambiguity to essentially that due to
the mismatch of the attenuator (VSWR <1.25).
Other values of attenuation may be used; however,
values greater than 10 dB will not reduce the mis-
match below that of the attenuataI'. For values less
than 10 dB the multiple mismatch between the
11610B, 8743B and 8411A should be taken into
consideration. In addition to reducing ambiguity
due to mismatch, the 10-dB attenuator makes the
test channel power level during calibration the
same for transmission and reflection. Also, the
combined electrical lengths of the 8492A and the
11610B makes the electrical length of the test
channel in the transmission mode nearly equal to
its length in the reflection mode. This means that,
since the difference is small, it is possible to cali-
brate for one mode of operation, and switch to the
other without recalibrating.

Table 3-1. Contact Closures for Remote Operation

3-18. REMOTE OPERATION

3-19. A thirty-six pin connector on the rear panel
of the 8743B provides contacts for remote selection
of transmission or reflection measurements. Only
four of the thirty-six pins are used. The pins and
their uses are given in Table 3-1. When remote-
manual select pin 17 is open and not connected to a
remote control common (pin 18 or 36), the 87 43B
is in the manual or front panel mode. In this mode of
operation, the front-panel pushbuttons are enabled
and remote TRANS-REFL select pin 24 is

disabled. When remote-manual select pin 17 is
connected to a remote control common (pin 18 or
36), the 87 43B is in the remote mode. In this mode
of operation the front-panel pushbuttons are dis-
abled and remote TRANS-REFL select pin 24 is
enabled, allowing selection of transmission or
reflection measurements only through the remote
input pin 24. Table 3-2 shows the signal require-
ments for remote operation. A typical transistor
remote control circuit is shown in Figure 3-10. The
8743A supplies approximately +12 Vdc for the
open-circuit condition and 12 rnA of current for the
short-circuit condition.

3-17
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Operation

3-20. Care of APC-7 Connectors

3-21. RF connections to and from the device
under test and to the phase-amplitude ratio indica-
tor are made with APC-7 style 50-ohm 7 mm
sexless connectors. These connectors should be
handled with particular care for two reasons:

a. Continuity through APC-7 connectors is
obtained by end-to-end contact of the inner and
outer conductors. Consequently, the electrical
performance of the connector is largely dependent
upon the condition of these exposed surfaces.

b. The inner conductor of the front-panel
UNKNOWN connector is attached to a directional
coupler and any rotational force on the inner
conductor may result in damage to the coupler.

3-22. Important recommendations about the
handling and care of the APC-7 connectors are
given in Figure 3-11. The part of an input connec-
tor that is most likely to be damaged is the inner
conductor contact. Since it protrudes slightly
beyond the plane of electrical contact, any wiping
action of one connector across the other can
damage the contact enough to cause a discon-
tinuity. The risk of this kind of damage can be
minimized, as stated in Figure 3-11, by always
having the coupling sleeves of the UNKNOWN
and TRANSMISSION RETURN connectors fully
extended.

3-23. Contact Replacement

3-24. Replacement inner conductor contacts are
available from Hewlett-Packard (part number
1250-0907), and from Amphenol RF Division,
Danbury, Connecticut (part number 131-129).

3-25. The important precautions that apply to
the replacement of inner conductor contact are
these:

a. Do not disassemble the connector.

b. Do not apply more than slight inward pres-
sure to the inner conductor.

3-18
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c. Do not apply ANY twisting force to the inner
conductor.

d. Do not attempt to repair contacts.

e. Do not re-use contacts.

Inward pressure or twisting force applied to

the inner conductor of the UNKNOWN port

connector can render the Model 87438 inoper-

ative.

3-26. Because of the above considerations, con-
tact removal should not be attempted with ordinary
hand tools. Only the Hewlett-Packard self-posi-
tioning, hypodermic-action contact extractor tool
(part number 5060-0236) should be used. This
tool exerts no appreciable inward pressure and no
twisting force on the inner conductor. Instructions
for removing contacts are supplied with the tool.

3-27. No tool is required for installing a replace-
ment c.ontact. Insert the contact gently by hand,
applying only enough inward pressure to snap it
into place. Then check for proper installation by
inspecting the contact for even spacing of its four
segments. Also, test for normal spring action by
applying light inward pressure against the end of
the contact with a pencil eraser. As the pressure is
released the contact's spring action should cause it
to move outward. If not, the contact is defective
and should be replaced.

3-28. Switch lamp Replacement

3-29. Replacement of the bulbs in the FUNC-
TION switches is shown in Figure 3-12.

3-30. The lamp that indicates line power is ap-
plied to the Mode18743B is housed in the POWER
switch pushbutton. To replace the lamp, unscrew
the retaining ring near the front panel, pull out the
pushbutton, and remove the lamp. Replacement
lamp part number is HP 2140-0244, LAMP:
GLOW.
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INNER
CONTACT
HOLDER

USE

APC-7 CONNECTORS

___________ COUPLI NG

ｲＺＺＺＺｾｾｾｾｾｾａＱｾ SLEEVE

ｾ ［ ［ ｴ Ｚ Ｚ ｾ ｾ Ｍ Ｋ ｾ Ｍ ｾ Ｍ Ｍ Ｍ Ｍ SUPPORT= BEAD

Ｍ ｾ ｉ ｎ ｎ ｅ ｒ
CONDUCTOR

. CONTACT

-----COUPLING
NUT

CARE

Operation

To Connect:

1. On one connector, retract the coupling sleeve
by turning the coupling nut counterclockwise
until the sleeve and nut disengage.

2. On the other connector, fully extend the coup-
ling sleeve by turning the coupling nut clock-
wise. To engage coupling sleeve and coupling
nut when the sleeve is fully retracted, press
back lightly on the nut while tu rning it clock-
wise.

3. Push the connectors firmly together, and thread
the coupling nut of the connector with re-
tracted sleeve over the extended sleeve. Leave
the other coupling nut in the original position;
closing the gap bet ween coupling nuts tends to
loosen the electrical conne ction.

To Disconnect:

1. Loosen the coupling nut of the connector show-
ing the wider gold band.

WIDER
BAND

2. IMPORTANT: Part the connectors carefully
to prevent striking the inner conductor con-
tact.

1. Keep contacting surfaces smooth and clean.
Irregularities and foreign particles can de-
grade electrical performance.

COUPLING NUT

ｾ
ｪｾｾ

COUPLING SLEEVE ｾ

CONTACTING ｾ
SURFACES

2. Protect the contacting surfaces when the con-
nector is not in use by leaVing the coupling
sleeve extended.

3. Use lintless material and/or firm-bristled
brush such as tooth brush for cleaning. If a
cleaning fluid is needed use isopropyl alcohoL
IMPORT ANT: 00 not use aromatic or chlori-
nated hydrocarbons, esters, ethers, terpenes,
higher alcohols, ketones, or ether-alcohols
such as benzene, toluene, turpentine, dioxanne,
gasoline, cellosolve acetate, or carbon tetra-
chloride. Keep exposure of the connectors
parts to both the cleaning fluid and its vapors
as brief as possible.

Figure 3-11. APC-7 Connectors
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A bulb extractor tool, HP Part No. 4040·0427, has been developed to facilitate bulb replacement for backlighted
pushbutton switches of the type shown below.

BULB REPLACEMENT PROCEDURE

1. Place the end of the thumb of one hand over the corner of the pushbutton switch. With the bulb extractor
tool in the other hand, place the hooked end of the tool into the front of the slot on the bottom of the
pushbutton (A) and gently push up until the lower end of the pushbutton lens pops out as shown in B.

A

2. Remove the pushbutton lens. Place the hollow end of the bulb extractor tool over the bulb to be replaced
and gently pull back. The bulb should stick in the extractor and come out of its socket as the extractor is
pulled back as shown in C.

3. Remove the old bulb from the hollow end of the extractor and insert the bulb into the hollow end. Using
the extractor to hold the new bulb, insert the new bulb into the socket. To separate bulb and extractor,
gently twist until it easily slips off the bulb.

4. Replace the pushbutton lens by first positioning the tabs at the top of the lens into the top of the
pushbutton and pressing the bottom of the lens into place as shown in D.

NOTE

Only the pushbutton lens should be removed for bulb replacement. If the pushbutton is

inadvertently pulled out during replacement, remove lens from the pushbutton. Re·insert

the pushbutton into the front panel and push in until pushbutton snaps in place. Remain-

der of procedure is the same as previously given.

Figure 3-12. Pushbutton Selector Bulb Replacement

3-20
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SECTION IV
PERFORMANCE TESTS

Performance Tests

4-1. PERFORMANCE TEST
PROCEDURES

4-2. The performance test procedures presented
in Figure 4-1 are useful for incoming inspection,
periodic evaluation, and after repair. The specifi-

cations of Table 1-1 are the performance stan-
dards. Test equipment required for the proce-
dures is listed in Table 4-1. Instruments other than
those recommended may be used, provided their
performance equals or exceeds the critical specifi-
cations listed in the table.

Table 4-1. Recommended Test Equipment for Performance Test Procedure

Instrument Critical Specifications Recommended HP Model

Sweep Oscillator Frequency Range: 2.0 to 12.4 GHz (2.0 to 18 8620C/86290B
GHz for Opt. 018). 8350A/83592A
Output Power: 1 illW minimum into 50 ohm
Power Variation: ±7 dB

VSWR: <3:1

Network Analyzer No substitute may be used. 8410B/841lA Opt. 018/8412A
,

and 8414A

Storage Normalizer No substitute may be used. 8750A

Short 50-ohm short (APC-7 connector) 11565A

50-ohm Coaxial 50-ohm coaxial sliding termination with 905A
Sliding Load APC-? connector.

SWR: ::;1.05, 1.8 to 18 GHz

Dual-Directional Frequency Range: 2.0 to 18 GHz 11692D
Coupler Directivity: 2:24 dB

Adapter APC-7 to N 50-ohm adapter 11525A
(3 Required)

50-ohm Fixed Load 50-ohm APC-? connector 909A

4-1
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DI RECTIVITY TEST

HP 8412A
DISPLAY
PLUG·IN

TRANSMISSION
RETURN PORT

UNKNOWN I
PORT I HP905A

HP 11565A A SLIDING LOAD
COAXIAL C[}.../ '--(] Q::=--o

SHORT

NEGATIVE BLANKING BLANKING

Z·AXIS Z·AXIS

SWPIN

SOU RCE IRCE CONTROL

OL SWEEP IV/GHz
PUT OSCILLATOR OUTPUT

HP8410B ｀ｾＮ ·Ul'D • .
NETWORK

0 0 0 0 0 - q 0 RF PLUG·IN ANALYZER Ｎｾ .1f------"'!.-"" - (
ｯＮｾ ｾ ｾＮＧｦ ..• 0

SWEEP I
FREQ

RF REF
OUT INPUT

HP 8411A

g HARMONIC

ｾ FREOUENCY
IN CONVERTER

I

HP8743B W H
TRANSMISSION·

REFLECTION
TEST UNIT

7 u

SOU
CONTR

OUT

DIRECTIVITY TEST

Test Description

The accuracy of a reflection measurement is' affected
primarily by the directivity of the coupler monitoring
reflected signal. This test measures the directivity of the
directional coupler associated with the UNKNOWN port.
The test consists of measuring the combination of coupler
directivity and load reflection. The load reflection is
canceled, and the resultant is directivity. Two procedures
are given for making the test One using the 8412A display
unit and the other using the 8414A display unit.

to phase lock the Network Analyzer over the segment
of the 8743B frequency range covered by the Sweep
Oscillator.

4. Set the 8410B TEST CHANNEL GAIN to 20 dB.
Adjust the 8410B AMPLITUDE VERNIER for a
convenient amplitude reference on the 8412A Draw
the average of this trace on the CRT with a grease
pencil.

5. Remove the coaxial short and replace with the sliding
load.

Procedure, Using the 8412A Display Unit

1. Connect equipment as shown in setup above.

2. Connect the coaxial short to the 8743B UNKNOWN
port and depress the REFL pushbutton.

3. Set the Sweep Oscillator to automatic sweep. Adjust
the Sweep Oscillator and Network Analyzer controls

6. Increase the 8410B TEST CHANNEL GAIN by 30
dB. Phase the sliding load, noting the display. At the
point where the trace comes nearest to the reference
line, the mean value of the trace must be below the
reference level established in step 4.

7. Repeat steps 2 through 6 for other frequency segments
as necessary to cover the range of2.0 to 12.4 GHz (or
2.0 to 18 GHz for Opt. 018).

Figure 4-1. Performance Test (1 of 6)
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DI RECTIVITY TEST (Cant'd)

HP 8414A
POLAR
OISPLAY
PlUG·IN

UNKNOWN I TRANSMISSION
PORT : HP 905A RETURN PORT

HP 11565A )... SLIDING LOAD
COAXIAL C1:}-" '---0 [)::::::::J-o

SHORT

NEGATIVE BLAN KI NG BLANKING

SOURCE

CE CONTROL

OL SWEEP lV/GHz
UT OSCILLATOR OUTPUT

HP 84108 @= •• 8;0 • .
NETWORK

0 0 0 0 0 - q 0 RF PLUG.IN ANALYZER- - - ｾ Ｎｾ
0.- = -e0 .. ｾ 0

FRED

RF REF
INPUT

HP 8411A

[
HARMONIC

ｾ
FREQUENCY

IN r CONVERTER

HP 87438 \-I \-I
TRANSMISSION·

REFLECTION
TEST UNIT

'?" u

SOUR
CONTR

OUTP

Procedure, Using the 8414A Display Unit

1. Connect equipment as shown in setup above.

2. Connect the coaxial short to the 8743B UNKNOWN
port and depress the REFL pushbutton.

3. Set the Sweep Oscillator to automatic sweep. Adjust
the Sweep Oscillator and Network Analyzer controls
to phase lock the NetworkAnalyzer over the segment
of the 8743B frequency range covered by the Sweep
Oscillator. If necessary, adjust 8410B TEST
CHANNEL GAIN to place trace on CRT.

4. Push and hold the 8414A BEAM CTR. pushbutton
and adjust the centering controls to place the dot in
the center of the polar display.

5. At the 8743B, adjust the REFERENCE PLANE
EXTENSION to collapse the trace to a dot or smallest
cluster on the 8414A.

6. Adjust the 8410 TEST CHANNEL GAIN and
AMPLITUDE VERNIER controls to place the dot or
the center of the cluster at the outer circle of the
graticule.

7. Remove the coaxial short and replace with the sliding
load.

8. Increase the 84lOB TEST CHANNEL GAIN by 30
dB. Phase the sliding load, noting the CRT display. At
the point where the trace comes nearest to the outer
circle of the graticule, the mean value ofthe trace must
be inside the outer circle.

9. If the swept-display cannot be resolved satisfactorily,
make single-frequency measurements as follows:

a. Set the Sweep ,oscillator to single-frequency
operation. Select the frequency which corre-
sponds to the point of greatest reflection on the
8414A display.

b. Adjust the 8414A centering controls, while
phasing the load, until the circle rotates about the
center of the CRT. (See Figure 3-9.)

c. Depress the 8414A beam center pushbutton. The
dot must be inside the outer circle ofthe graticule.

10. Repeat steps 2 through 9 for other frequency segments
as necessary to cover the range of2.0 to 12.4 GHz (or
2.0 to 18 GHz for Opt. 018).

Figure 4-1. Performance Test (2 of 6)
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TERMINATION REFLECTION COEFFICIENT TEST

HP 8750A
STORAGE NORMALIZER

NEGATIVE BLANKING BLANKING ｢ＮＮｾ｟ｾ｟ＭＢ

NORMALIZER
INTERCONNECT

Z·AXIS Z·AXIS

NORMALIZER
INTERCON NECT

HP 841ZA
DISPLAY
PLUG·IN

SOURCE

CONTROL ｲｉｦｾｾｾｾｾｪｩｩｩｬｾｾ

FRED
REF

INPUT

HP 84108
NETWORK

ANAL YZER

IvlGHz
OUTPUT

RFSWEEP
OUT .......j-_- ---I

0.- ＭｾＮ
•o 0 0 0 0 _ q 0 RF PLUG·IN

SOURCE
CONTRO L SWEEP

OUTPUT OSCILLATOR

HP 8411A
HARMONIC
FREQUENCY
CONVERTER

HP 11525A
TYPE·N TO APC·7

ADAPTER

HP 11525A
TYPE·N TO APe·]
ADAPTER

REFERENCE TEST

INPUT 1- INCIOENT

HP 909A
FIXED
COAXIAL
LOAD

UN KNOWN C:::;:;::;::=:=====::;:;:=========J
PORT

HP 11525A I
TYPE·N TO APC-7 I

_L ａ ｄ ｾ ｾ ｾ ｾ ｊ Ａ __

ｾ TRANSMISSION

TEST PORT I RETURN ＭＭｾＺｨｬ］］］］ｾｾｾｾｾ］Ｑ
I PORT c:

HP 11565A 4n HP 87438
COAXIAL TRANSMISSION REFlECTION

SHORT TEST UNIT

REFLECTED

HP 116720
DUAL·OIRECTIONAL

COUPLER

Figure 4-1. Performance Test (J of 6)
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TERMINATION REFLECTION COEFFICIENT TEST

Test Description

The reflection coefficient of the input and return ports are
measured with a reflectometer bridge composed of a dual-
directional coupler and the 8410B/8411A Network
Analyzer.

Procedure

1. Connect equipment as shown in the test setup.
Connect HP 909A Fixed Coaxial Load to the 8743B
TEST port.

2. At Sweep Oscillator, set START frequency to 2 GHz
and STOP frequency to 12.4 GHz. At 8743B, press
REFL pushbutton.

3. Connect coaxial short to TEST port of Dual-
Directional Coupler through the adapter. At 8410B,
adjust TEST CHANNEL GAIN and AMPL
VERNIER to place the 8412A trace on the center
graticule line.

4. On 8750A, press CHI, Display INPUT, Reference
Memory STORE lNPUT, then Display INPUT-
MEM in that order.

5. At the 8410B, adjust AMPL VERNIER to place the
trace on the center line of the 8412A display. Do not
adjust the 8410B AMPL VERNIER during sub-
sequent tests or the magnitude calibration will be
invalid. Also, the 8410B TEST CHANNEL GAIN
setting should be noted as the reference value for
measurements.

6. Remove short from Dual-Directional Coupler TEST
port adapter and connect the TEST port through the
adapter to the 8743B UNKNOWN port.

7. At the 8410B, adjust TEST CHANNEL GAlN con-
trols to place the highest section of the trace just
under the center graticule line. (DO NOT adjust
AMPL VERNIER.)

8. Measure return loss of UNKNOWN port by taking
the absolute value of the change in TEST CHAN-
NEL GAIN from the reference value in step 5 and
adding to it the value between the center graticule
line and the closest point of the trace below the
center line. The return loss should be =>17.7 dB;
this is equal to a reflection coefficient of =<0.13.

Perfonnance Tests

9. At the 8743B, press TRANS pushbutton.

10. Repeat steps 7 and 8 above for the transmission
mode. The return loss should be =>14 dB; this is
equal to a reflection coefficient of =<0.20.

11. Connect TEST port of the Dual-Directional Cou-
pler through the APC-7 to Type-N adapter to the
8743B TRANSMISSION RETURN port.

12. At the 8743B, press REFL pushbutton.

13. Repeat steps 7 and 8 above for the 2 to 12.4 GHz
range. The return loss should be =>17.7 dB; this is
equal to a reflection coefficient of =<0.13.

14. At the 8743B, press the TRANS pushbutton.

15. Repeat steps 7 and 8 above for transmission mode.
The return loss should be =>14 dB; this is equal to
a reflection coefficient of =<0.20.

Option 018 Only

16. If the 8743B has Option 018, set Sweep Oscillator
START frequency to 12.4 GHz and STOP fre-
quency to 18 GHz. Press 8743B REFL pushbutton.

17. Repeat steps 3 through 8 above for the 12.4 to 18
GHz range except the return loss should be =>14
dB; this is equal to a reflection coefficient of
=<0.20.

18. At the 8743B, press TRANS pushbutton. Repeat
steps 7 and 8 above. The return loss should be
= > 14 dB; this is equal to a reflection coefficient of
=<0.20.

19. Connect TEST port of the Dual-Directional Cou-
pler through the APC-7 to Type-N adapter to the
8743B UNKNOWN port.

20. Repeat steps 7 and 8 above for the 12.4 to 18 GHz
range. The return loss should be =>14 dB; this is
equal to a reflection coefficient of =<0.20.

21. At the 8743B, press REFL pushbutton. Repeat
steps 7 and 8 above. The return loss should be
= > 14 dB; this is equal to a reflection coefficient of
=<0.20.

Figure 4-1. Performance Test (4 of 6)
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SOURCE REFLECTION COEFFICIENT TEST

HP 8412A
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Figure 4-1. Performance Test (5 of 6)
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SOURCE REFLECTION COEFFICIENT TEST

Test Description

The equivalent source reflection coefficient is tested by
measuring the change in magnitude of a maximum reflec-
tion when the phase of the reflection is varied. The
measured change in magnitude is the vector sum of
coupler directivity and source reflection;therefore, the
equivalent source reflection is actually less than specified.

Procedure

1. Connect equipment as shown in test setup.

2. Connect a coaxial short such as the HP 11565A to the
8743B UNKNOWN port and press REFL push-
button.

3. Set the Sweep Oscillator to automatic sweep. Adjust
the Sweep Oscillator and Network Analyzer controls
to phase lock the Network Analyzer over a full octave
band in the 2.0 to 12.4 GHz range.

4. Adjust 8410B TEST CHANNEL GAIN and AMPL
VERNIER controls so that the average of the trace
falls on the center line of the CRT graticule.

5. Increase the 8412A AMPL DB/DIV sensitivity to
obtain a maximum amplitude CRT presentation.
Draw the trace on the face of the CRT with a grease
pencil.

6. Remove the coaxial short from the UNKNOWN port
and grease pencil the trace of the open circuit on the
CRT.

Perforamnce Tests

7. Determine the maximum peak-to-peak amplitude as
shown above, and read directly from the 8412A CRT
graticule.

8. ｟ｾＮＡＡｬＮＮＡＡＮｾｩｭｵｭ peak-to-peak ｡ ｭ ｰ ｬ ｩ ｴ ｵ ､ ･ ｾ ｳ Ｎ ｴ Ｍ ｮ ｯ ｴ
ｾ ｾ ｸ Ｎ ｣ ･ ･ ､ Ｍ ｬ Ｎ Ｕ Ｎ Ｙ Ｎ Ｎ Ｎ Ｎ ｃ ｑ Ｓ Ｚ ［ Ｈ ｲ ･ ｦ ｩ ･ ｣ ｴ ｩ ｯ ｮ coefficient of 0.09) frOirr-2·
ｴｾＮﾧｪｬｦｨＮＬ ｡ｮ､ＯＲｾＹ､ｂＧＨｩＧ･Ｇｦｬ･｣ｴｩｯｩｊ｣ｯ･ｦｩｩ｣ｩ･ｮｃｯｲＶＺｔＳＩＺ

,from 8 to 12.4 GHz.
ｾＭ｟ＮＭ _.-

NOTE

VSWR=antilog O,05(peak-to-peak amplitude
in dB); VSWR=(1 +p/1-p)

NOTE

This procedure determines the equivalent
source reflection for the frequency at which
the maximum peak-to-peak amplitude occurs.
To determine the equivalent source reflection
at other frequencies, repeat steps 2 through 8
for other relative phase relations of the load,
directivity, and source reflection vectors (e.i.,
offset the coaxial short using various lengths
of air line).

9. If the 8743B is Option 018, set Sweep Oscillator
START frequency to 12.4 GHz and set STOP
frequency to 18 GHz. Repeat steps 2 t!:u:auMJ?19r the

:12.,4--t0. 18 GtIz frequencY.bands: The maximu'm-'
'peak-to-peak ampliTude-must not exceed 3.5 dB )
,(reflection coefficient of 0.2).----

rl,'/ ( (- ｾ Ｎ ｟ ,:"
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Figure 4-1. Performance Test (6 of 6)
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4-3. RF TROUBLESHOOTING

4-4. Introduction

87 43B RF troubles can be divided into two general
categories, repeatability and insertion loss. Re-
peatability problems are generally caused by the
RF coaxial switches, and insertion loss problems
are generally caused by connectors or cables.
Because the troubleshooting approach for each of
these problems is different, this section discusses
each category separately.

4-5. Repeatability

NOTE

Repeatability is a supplemental performance

characteristic and not an instrument specification.

Repeatability is the change in insertion loss when
the coaxial switches are cycled and is normally not
a factor in measurement accuracy. The change in
87 43B insertion loss when the coaxial switches are
cycled is typically less than 0.2 dB. When the
equipment is calibrated in one mode of operation
and reflection and transmission measurements are
both made without recalibrating, repeatability can
degrade measurement accuracy. For best accuracy
the equipment should be calibrated and measure-
ments made in one mode of operation to keep
insertion loss the same for both calibration and
measurement.

Repeatability problems are generally due to the
center conductor flipper inside the switch not
making contact with the same pressure each time
the switch is cycled. To isolate a repeatability
problem to a single switch, use the following
procedure.

Transmission Check. Setup the 8743B, Net-
work Analyzer, and Display Unit to calibrate for a
transmission measurement (connect a through
section between the 8743B UNKNOWN and
TRANSMISSION RETURN ports). Cycle the
coaxial switches by alternately pressing the TRANS
and REFL pushbuttons while observing the trans-
mission display for repeatability.

Reflection Check. Setup the 8743B, Network
Analyzer, and Display Unit to calibrate for a
reflection measurement (connect a coaxial short to
the 8743B UNKNOWN port). Cycle the coaxial

4-8
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switches by alternately pressing the TRANS and
REFL pushbuttons while observing the display for
repeatability. Determine the faulty switch as
follows:

1. If a repeatability problem occurred in both
the REFLECTION and TRANSMISSION
checks, replace A6 Test Port Relay Assembly
(HP Part No. 5080-0301).

2. If a repeatability problem occurred in the
REFLE eTlON check only, replace A5 Un-
known Port Relay Assembly (HP Part No.
5080-0303).

3. If a repeatability problem occurred in the
TRANSMISSION check only, replace A7
Transmission Return Port Relay Assembly
(HP Part No. 5080-0302).

4-6. Insertion Loss

Insertion loss problems are generally caused by a
discontinuity in a connector or cable. The indica-
tion that a problem may exist is an increase or
decrease in the Network Analyzer's displayed
magnitude at one or more frequencies during cali-
bration. The Network Analyzer displays the ratio
of reference channel to test channel power; there-
fore, a loss of power in the reference channel will
appear on the display as an increase in test channel
power. The direction of a spike in the displayed
trace isolates the trouble to either the reference or
test channel. Generally a discontinuity will show
up at higher frequencies; therefore, troubleshoot-
ing should be done in X-band and then the instru-
ment should be checked over the remaining oper- .
ating range. To isolate an insertion loss problem,
perform the troubleshooting procedure in Figure
4-2.

4-7. COAXIAL SWITCH REPLACEMENT
PROCEDURE

Removal. To remove the A5, A6, and A7
Assemblies:

1. Remove the 8743B top and bottom covers.

2. Remove circuit board assemblies Al and A3.
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3. Remove cable W7 as follows:

a. Remove the large thin nut securing the
TEST output connector to the sub-
deck.

b. Disconnect W7 from the A6 Assembly
using a %-inch open-end wrench, and
slide as much of the cable as possible
through the hole in the sub-deck.

4. Loosen W6 and W9's connectors to the A5
and A7 assemblies using a %-inch open-end
wrench.

5. Unsolder the white and green wires (which
come through the deck) from the A5 Assembly.

6. Remove the SIX coaxial switch mounting
screws accessible from the bottom of the
instrument.

7. Remove the A5, A6, and A7 Assemblies from
the instrument as one unit.

8. Disconnect the switch to be replaced and
unsolder the appropriate white and green
wires. Mark the wires so they may be soldered
to the proper terminals on the new switch.

Performance Tests

Installation. To install the A5, A6, and A7
Assemblies:

1. Assemble the three coaxial switches into one
unit.

2. Solder the white and green wires removed in
step 8 of the removal procedure.

3. Insert the A5, A6, and A7 Assemblies into the
8743B as one unit. Do not install mounting
screws.

4. Connect cables W6 and W9 to the appropriate
switches and tighten each connector.

5. Connect cable W7 to the A6 Assembly and
tighten connector.

6. Install the large thin securing nut to the
TEST output connector.

7. Install the six coaxial switch mounting screws.
Insure that green and white wires are not
routed or pinched between switches and
mounting deck.

8. Solder the wires removed in step 5 of the
removal procedure, matching wire colors to
the wires previously installed.

9. Perform the insertion loss troubleshooting
procedure in Figure 4-2. If sharp power varia-
tions occur during any check, vary the torque
on each coaxial switch connector, while ob-
serving the frequency response curve, until
power variation is minimum.

4-9
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X-Y RECOROER

PORT
NSf ON
E

XIAL
SHORTUNKNOWN

PORT

"---

SWEEP OSCILLATOR
ｾＰｬ［Ｎ

y

G!DQ • .
0 0 0 0 0 - q 0

ｾｏ｡Ｚ :J-- - -
08- - --1' ...

GND

SWEEP I RF ALe EXT INPUT
OUT

POWER METER
ｾ

ｉＬＬＭｾ

• •• -•• RECORDER
OUTPUT

87438

TRANSMISSION
.,...BETURN PORT

'L....JU REF

CRYSTAL
OETECTOR

ｾ
)) TEST

ｾ
TEST EXTE

THERMISTOR
CA8LMOUNT

10dB

ｾ ATTENUATOR
IN

ｾＭＭｯＺｾ］ＭＭ
ｾ ,

'---------DJ COA

SWEEP OSCILLATOR HP 8620 Series, or HP 8350 Series
with RF unit as required

POWER METER HP 432A
THERMISTOR MOUNT HP 8478B, Option 011
X-Y RECORDER HP 7035B
CRYSTAL DETECTOR HP 8470A
TEST PORT EXTENSION CABLE HP 11610B
COAXIAL SHORT HP 11565A
10 DB ATTENUATOR HP 8492A Option 010

Figure 4.2. Insertion Loss Troubleshooting (J of 4)

4-10
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Step 1

Connect equipment as shown in Figure 4-2. Set
sweep oscillator for maximum leveled power over
frequency band of interest.

Step 2

Press TRANS pushbutton. Monitor TEST output
frequency response. Power should vary less than
2 dB from maximum to minimum. (Refer to
response curve A).

YES

NO

NO
I---

Performance Tests

Response curve indicates a relative increase in
power at one or more frequencies.
Disconnect W3 (rear-panel external REFERENCE
LINE). Connect crystal detector to W2J1 (rear-
panel connector for REFERENCE' LINE closest
to side panel). Monitor TEST port frequency
response. Power should have no sharp spikes or
holes and should vary less than about 2 dB from
maximum to minimum.

YES

Troubleshoot W2 and
associated connectors.
(See Note 2.)

Troubleshoot W3, W4, W5 and associated connec-
tors. (See Notes 1 and 2.)

Response curve indicates a relative decrease in
power at one or more frequencies.
Troubleshoot Flexible Arm, W7, W8, W9, A6,
A7, and associated connectors.

Note
W7, W8, and A6 are common to two RF
paths; therefore, perform step 3. If step 3
checks OK, the trouble is most likely the
11610B Cable, W8, or A7. (See Note 2.)

Step 3 ,,.
Disconnect through section from UNKNOWN
port and press REFL pushbutton. Monitor TEST
output frequency response with UNKNOWN port
open and shorted. The average of the two traces
should vary less than 2.0 dB (refer to response
curve B) and the maximum to minimum at any
frequency (equivalent source reflection) should
be less than 1.6 dB from 2 to 8 GHz or 2.3 dB
from 8 to 12.4 GHz.

YES

'J

NO _

If the maximum to minimum at any frequency is
greater than 1.6 dB from 2 to 8 GHz or 2.3 dB
from 8 to 12.4 GHz, replace DCl and its 10-dB
attenuator. (See Note 5.) If the average of the
two traces is greater than 2 dB, troubleshoot W6,
W7, W8, AS and A6, and associated connectors.
If step 2 checked OK trouble is most likely W6
or A5. If both step 2 and step 3 indicate a
trouble, connect the thermistor mount to the
UNKNOWN port and monitor the frequency
response. If the response curve indicates a rela-
tive decrease, trouble is most likely W8. If the
UNKNOWN port frequency response is OK, the
trouble is most likely A6 or W7.

Figure 4.2. Insertion Loss Troubleshooting (2 of 4)
4-11
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Response Curve A

See Note 2

ｾ ｾ＼ｾ､ｂl J \ 1
\ , ,
............ "-

See Note 3

Response Curve B

Model 8743B

T
2.0 dB
...L

Response Curve C

T
<2.3 dB

1

4-12

NOTE 1

Reflections from a discontinuity on one side of the line stretcher will combine with
reflections in the line stretcher or with reflections from the other side of the line
stretcher. The response curve is the resultant of all discontinuities. By changing the line
stretcher position, the phase relationship between the sets of reflections changes and the
response curve will be altered. Monitor frequency response at several REFERENCE
PLANE EXTENSION settings. If the overall power variation is greater than 2 dB at any
REFERENCE PLANE EXTENSION setting, the trouble may be in the line stretcher or
discontinuities on each side of the line stretcher.

NOTE 2

A relative increase in power indicates a trouble in the reference channel. A relative
decrease in power indicates a trouble in the test channel. A narrow spike is most likely
caused by poor contact of cable center conductor pins, one finger of a female pin not
making contact, or gross outer conductor separation. A power change over a broader
frequency range is most likely caused by a cable outer conductor grounding problem. For
outer conductor grounding problems on instruments with Serial Numbers 928·00315 and

below, disassemble the cable and add a washer (HP Part No. 5000·8676) as shown in
Figure 4-3.

Figure 4.2. Insertion Loss Troubleshooting (3 of 4)
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NOTE 3

If a cable's center conductor is not centered it may distort a switch's center conductor

contact and cause an increase in insertion loss. The increased insertion loss is most likely
to occur from 11 to 12.4 GHz (See Response Curve A.)

NOTE 4

Although cable ends appear to be perfect they may still present a discontinuity. Also
trimming these cable ends requires special tools. Therefore, if you are unable to eliminate
a discontinuity, replace the suspected cable.

NOTE 5

Directional Coupler DC1 (HP Part No. 5080-0316) includes a tuned 10 dB attenuator.
If the troubleshooting procedure step 3 indicates a trouble in DCI the problem could be
the 10 dB attenuator. Check the coupler directivity using the Operating and Service
Manual Performance Test Procedure. If the directivity is OK the trouble is most likely the
10 dB attenuator. The attenuator may be replaced using the following procedure:

Do not unscrew flat head screws, or brass attenuator housing
connector. If the brass parts move, directivity may be

degraded.

1. Using a 1/2 inch open end wrench, hold the brass attenuator housing connector to
keep it from rotating. Using plastic jawed, or padded vise grip pliers, unscrew the
round stainless steel part (not the part with the flats).

2. Remove attenuator cartridge. Do not remove gold plated center conductor contacts.
A special tool is required to install these contacts.

3. Install a new attenuator cartridge (HP Part No. 08743-60014) with a washer on each

side of the cartridge.

NOTE

The marked end of the cartridge has the lowest reflection and

should go into the coupler.

4. Install the round stainless steel part removed in step 1.

Figure 4.2. Insertion Loss Troubleshooting (4 of 4)

- .)1-----;-/__F- ｾ
CABLE WASHER

HP PART No. 5000-8676

Figure 4-3. Position of Outer Conductor Washer

4-13/4-14
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SECTION V
REPLACEABLE PARTS

Replaceable Parts

5-2. This section contains information for order-
ing replaceable parts. Parts are listed in alpha-
numerical order by reference designation together
with their HP stock numbers and descriptions.

5-1.

5-3.

INTRODUCTION

ORDERING INFORMATION

b. Address the order or inquiry to the nearest
Hewlett-Packard Sales and Service Office
listed at the rear of this manual.

5-5. To order a part not listed in the tables:

a. Give a complete description of the part in-
cluding its function and location.

5-4. When ordering a replacement part listed in
Table 5-2:

b. Give the instrument model number and com-
plete serial number.

a. Quote the Hewlett·Packard stock number for
the part.

c. Address the order of inquiry to the nearest
Hewlett-Packard Sales and Service Office
listed at the rear of this manuaL

Table 5-1. Reference Designators and Abbreviations

REFERENCE DESIGNATORS

A aBsembly F luse MP mecha.nlcal part V vacuum, tube, neon

B = motor FL liltsr P plug bulb, photocell, etc.

BT battery IC Lntegrated circuit Q transistor VR voltage regulator

C capacitor J Jack R resistor W cable
CP coupler K relay RT thermistor X socket

CR dlode L inductor S switch Y crystal
OL delay line LS loud speaker 'I' , transformer Z tuned c«vily.
OS device slgnaJ.1.llg (lamp) M m.eter '1'8 term1na.l board network.

E mise electronic part MK microphone TP test !'Oml

A88REVIATIONS

A amperes H henries N/O Jiorcnally open RMO rack: mount only
AFC automatic frequency control HDW hardware NPO negaUve positive zero RMS root-m.ean square

AMPL amplifier HEX hexagonal (zero temperature RWV rever88 working
HG mercury coelllclenl) voltage

8FO = beat frequency oscillator HR hour(s) NJ'N negative-posLtiV'e-
S-8 slow-blow

BE CU ｾ beryllium copper HZ hertz negative
SCR 8crew

BH bLnder head
IF Lntermed.1ate freq

NRFR not recommended {or
SE selenium

BP bandpas8
IMPG Impregnated

Held replacement
SECT secllon(s)

8RS hra.as
INCO Lncandeaceol

NSR not separately
SEMICON· semLcooductor

8WO backward wave oscillator
INCL = LncIude(s)

replaceable
SI Sll1COD

CCW counter-clockwise INS Insulatlon(edj
080 order by description

SIL sUver
CER ceramic INT mternar SL sUde
CMO cabinet mount only OH oval head

SPG spring
COEF coamcLBDt K 1dI0 = 1000

OX oxide
SPL special

COM com.mon
J' peak SST stainless eteel

COMP composition LH lell hand SR split ring
COMPL = complete LIN linear taper PC

ｾ ｾ ｾ ｾ ］ ｾ Ｚ ｾ ｵ ｾ ｾ ｟ Ｑ Ｒ STL steeL
CONN connector Ll<WASH lock. wa8her

PF

CP cadmium plate LOG logarithmic taper
farads TA tantalum

CRT calhode-ny tuOe LPF 10.... pass filler
PH 8RZ ph.osphor bronze 'I'D time delay

CW clockwLse PHL Phllllps TGL loggle

M mllli. lO-3 PIV peak Lnverse voltage THD thread
DEPC deposited carbon

meg = 106 PNP posiUve-negatlve- TI titanium
DR drive MEG

!'Ostll"e TOL tolerance
MET FLM metal (Um

ELECT electrolyUc MET OX metallic oxide
p/o part 01 TRIM trimmer

ENCAP encapsulated MFR manufacturer
POLY !'Olystyreoe TWT traveUng wave tube

EXT external MHZ mega hertz
PORC porcelain

U mlcro = 10-6

MINAT mLn1atu.re POS !'Osltion(s)
F lands

MOM momentary POT potentiometer VAR variable
FH flat head

M'l'G mounting
PP peak-to-peak VDCW de working volts

FILH lUUsler head
MY llmylar" P1' !'Oint wi wtth

FXD llxed PWV peak worldDg voltage
W watts

G glga (109) N JW>Q (10-9) RECT rectlf1er wrv work:lng Lnverse
GE gen naJt1ulD N/c nor.m.ally closed RF radio b'equeocy voltage
GL gl2.SB NE neon RH round head or WW wirewound
GRD ground(ed) NI PL nickel plate right hand W/O 'Oithout

5-1
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Table 5-2. Replaceable Parts

Reference
Designation

HP Part
Number

c
o Qty Description

Mfr
Code

Mfr Part Number

Al

AICI
A1C2

08743,,(,0001 7

01&0-2<;'30 9
0180-0141 2

PO\"WR SUPPl.Y AGSf:HIcl. '(

ｃａｐａ｣ｲｲｯｾＭＭｲｘｄ .01l.1f '80·;>nz lDOVOC CCR
CAPACXlOR··FXD 50ur+"i5"'10X 50VDC AI.

2H41l0

2B4i10
Ｚ Ｚ Ｎ ｩ ｾ ＿ Ｘ Ｙ

08743-60001

o ｈｾｏ -2930
Ｓ Ｐ ｄ ｾ ｪ ｾ Ｖ ｇ Ｐ Ｕ ｕ ｮ ｄ Ｒ

A lCRl
A1CR?
A1CR3
Al CR4

AICR5

A1CR6

A1QI

A1Q2
A1Q3

AIRl
A1R2
A1R3
A1R4
AtR5

A1Ro
A1 R7

A2

A?CRI
A;;'!CR2

A2051

ａ ｾ Ｂ ｄ Ｕ Ｒ

A<?RI
A2R2
Ai:'R3

A:.:!R4

ａｾｒＵ

A25\
A252

A3

A3Cl

A3CRI

A:lCR?
A·.'CR3
InCR4
ａ ｾ Ｇ Ａ ｩ ｃ ｒ Ｕ

A3CR6
A:,CR7
A3CRIl
A.'CR?
A3CRI0

A:,CRII

A3Ql
A:IQ2

A3Q3
A:,Q4
ａ Ｓ ｾ Ｕ

A'"Qo
A:oIC<7
MQ8

ａ Ｓ ｾ Ｙ

A:HI
A3R?
A3R3
A3R4
ａ Ｇ Ｌ Ｓ ｒ ｾ

1901· 0026
1901-0026
1901-,0026

1 '/0 1- 0026
1(;001-0200

19()2--31 rl3

1054-0071
Ｑ Ｘ ｾ ［ Ｔ Ｍ Ｐ Ｐ Ｚ ｜ Ｙ

11'54-'0071

0/.9B-364D
0757- Ｐ Ｔ ｾ Ｇ Ｑ

ｬ Ｑ Ｗ ｾ Ｑ Ｗ Ｍ Ｐ Ｑ ＿ ＿

0111\··1612
Ｑ ｬ Ｖ ＿ ｡ ﾷ Ｍ Ｓ Ｑ Ｕ ｾ

O'757--043B
Ｒ Ｑ Ｐ Ｐ Ｍ Ｑ Ｇ ｩ Ｇ ｾ ｂ

1901"'00;;'5
190 t - 00 ＬｾＵ

214n·-()? j:1

2140-0::'13

1854 '0071
"1:54-01171

Ｑ Ｑ Ｗ ｾ Ｎ Ｗ Ｍ 0438
0698-3.1'150
07ei7···0438
0757- 0438
01190·..3450

07:;7--0439
0757-1000

08743-601138

ot50 014!1

1901 -OD?3

1901 ·0025
1 '7 QI ｾﾷｾＩＨｉＲＮｓ

191)1 "0025

19U1-0fl2S

1901--0025
19U1-0025

1901-0025
Ｑ Ｙ Ｐ ｴ ﾷ ﾷ ｏ ｏ ｾ ＿ Ｚ Ｕ

170\ .. 0025

1902-0551

1054.. 0039
1054-,0039

IB53· n012
lB5J--U(\12
11>54-0071

1833-0020
1 ａｾＬＳﾷﾷ 0 0 2{)
1854-0071

1&54 ·0071

0698-3408
01090 .. ·3400
0'157-'0199
{l'i"57- 0443

Ｐ Ｖ Ｙ Ｘ Ｍ ｾ Ｐ Ｘ Ｔ

3
3
3
3

7
7

7

9

4
:I

3
3

7
7

7
7

3

9

3
3
9

3
7

5

2

2
2

2
;>

2
2
2

7

7
4

4
7

4

4
7
7

7
7
3
o
9

4

7

:3

5
1

12

2

2

ｄｬｯｮｅﾷｾｕｒ RECI 200V 7S0MA DO 29
DHIDE "PUR REeT 200V 750MA DO ...29
OIODE-PWR REGT ?6UV 7S0MA DO'29
DlODE-PUR ｒ ｾ ｃ ｔ 200V 750MA 00-29
DIODE·rUR REel 100V 1.5A

DJBnE·7NR 13,:3V ｾ ［ ｸ DO"35 P1J-.4U

TRANSISTOR NPN SJ PD=300MW F!=200MH7
ｔ ｾ ａ ｎ ｓ ｔ ｓ ｔ ｏ ｒ NPN ＲｎＳｮｾｾｳ 61 TO ·39 ｐ ｄ ｾ ｉ ｗ

ｔ ｾ ａ ｎ Ｕ ｉ ｦ Ｎ Ｌ ｔ ｏ ｒ NPN 5J ｰ ｮ ｾ Ｓ Ｐ Ｐ ｈ ｗ rT=:.200l'\H7

ｮｲＺＺｓｬｓｔｏｾ 1 .flK ｾ Ｎ ｊ ｚ 2W 110 l'C.::O I· -;![Hl

RrSTSTOR 825 1% .125W r ｔｃｾＰＫＭＱＰｾ

ｒｾｾｉｓｔｏｒ 21.5K 11 Ｎ Ｑ Ｒ ｾ ｗ F ｔｃｾｏＮﾷＧﾷｬｾｮ

RESJSfOR 3.3 5% 2W PW ｔｇｾＰｾﾷﾷＴＰＰ

RESJS1[IR ＴＮｾ＿ｋ 1X .125W F ｔｃｾｏｩＭＭｬＰＰ

ｒｅｾＳｉｳｲｏｒ 5.11K Ｑ ｾ .125W r TC=D+-l00
R[Sl510R-1RMR JK 5% WW ｾｬｄＨＭａｄｊ l-·TRN

SWITCH ASSEMBLY

ｄｊｏｄｅＢｇｾｎ PRP 100V 200MA DO--7
DIODE·GEM PRP 1nov 2110MA DO 7

I.AMP I1'<CAND ＷｾｾＱｬＷ ?8VDC 40MA T·I -3/4 .. BlIl.fJ

l.AMP·INCAND nll7 2\lUDC 4UMA 1"'\-3/4-BULII

lRAN81STI.IR NPN SI PD=30IJMW fT-:::200i11·17

TIi'AN,SXSTOR N:=tN 51 PD-=31l0MW rT:'20nMHl

RESISTOR 5.11K 1% ＮＱＲｾｗ F ｔｃｾｏＫＭＱＰＰ

RESISTOR 42.2K IX. Ｎ Ｑ Ｒ ｾ Ｌ ｕ r T(;=0+·-100
RESlST(IR 5.11K 1X ＮＱＲｾｕ F ｔｃｾｏＫＭＢＱＰＰ

RFSJSTOR 5.11K lX Ｌ ｬ Ｒ Ｕ ｾ r ｔｃｾＰｾＭＱＰＰ

RFSl5TOR 42.?K lZ Ｎ Ｑ Ｒ ｾ ｗ F ｬｃｾＰＴＭＱＹＸ

ｒｲＮｴｩｔｓｲｯｾ 5. t 1K 1% .125W r TC=O+"'10(i
REfllSTOR 51.1 lX .5W ｾ lC=O+-100

NOT SEPAllATri Y REPLACEABLE
NCT ｓｾｐａｒａＱｅｌｙ REPLACEABLE

RELAY DRIVER ASSEMBLY

CAPAClTrJR -rXD • HlF '00--20;( 50Vl)C CE.R

DIODE-GEM PRP IODV 200MA D8 ..7
ｄｬｏｄｦＮﾷｇｾｎ pap 100V 200MA 00-7
OI01JE ...GEM PRP 10av 200MA DO ｾ

ｄＧｏｄｦＮﾷｌｾｎ PR? 100V 200MA CO ｾ

DIODE-GEM PRP 10ijV 200MA 00-7

D100F "GC:.N PRP 100V 200MA 1)0-,7
DIODE-GEM PRP 100V 200MA 00-7
DlODE GrN rRP lUOV 200MA 00--7
DroDr.--GEM PRP 100V 200MA 00"7
1)100[ 'CEN PRP lOnv ［ Ｇ ｾ ｏ ｄ ｍ ａ DO-7

IHODE-lNR 6.19V 5X DO·15 ｐ ｄ ｾ ｬ ｗ ｔ ｃ ｾ ﾷ ＼ .022:>:

lRANS1STOR NPN 2N3D53S 5T 10-39 PD=:1W
ｔｒａｎｓｔｓｔｏ｜ｾ NilN ｾｎＳｾＵｾｾｓ SJ TO"39 PD:,::,1W
1 RANS'HnnR ?NP ::.'N2?B4A !;l 10-,39 ｰ ｮ ｾ ｬ ｊ ｏ ｏ ｍ Ｇ Ｂ

ｔ ｒ ａ ｎ ｓ ｊ ｓ ｔ ｮ ｾ PNP ｾｎ＿ＹＰＴａ 5J TO· 39 ｐ ｄ ｾ Ｐ Ｐ ｮ ｈ ｗ

lRANSISTOR NPN SI PD-300r,W FT-200MHZ

TRANSISTOR PNP 51 PD ;300MW Fr=1501'l1'17
lnAN5lS1(IR PNP RI ｐｄＺＳＰＰｾｗ ｦＱｾＱＵＰｈｉＭｉｚ

lAAN.S15TOR NrN 5J PD·;;:300MW ri=2(lOHHl
IRANSlSTOR NPM flI P)l=30 OMY FT=;!OOMHZ

ｒ ｅ ｓ ｉ ｓ ｔ ｏ ｾ Ｒ Ｌ Ｑ Ｕ ｾ \% Ｎ ｾ ｗ r TC=O+-lOO
RES1STOR 2.15K 1% Ｎｾｗ F ｬｃｾｏＫＭＧＱＰＰ

RESJSTOR 21.51 IX .125W f TC-O+-IOO
RESIS10R 11K 1Z ＮＱｾＵｗ F lC=04-1DO
RESISTOR 2.15K IX .12SW F TC=G+-tGO

20(\Sl':
2f:3480

?0480
2:848il

28480

2040«
019213

20480

ｾ Ｗ Ｑ Ｖ Ｗ

24546
24546
75(t42
?'t546

24546
20400

20400

2B480
:>1l480

ｾ ,100.J

OOOOJ

:'114011
?84flO

:-;>4546

24546
24546
24546
24546

:'454(,

ｾ Ｘ Ｔ ｡ ｬ ｬ

2840D

28400

28480
213400

20480
Ｒ Ｘ ｾ ｂ ｏ

?A4E10

2a"'en
?0400
28480
284BO
＿ ｆ ｬ ｾ Ｘ Ｐ

2E14f)O

01921'<
6192&
[11 ［ｾＹＵ

o)7!93

20480

2Rt\FtO
284BO
:'il4tlO
2B4sn

?041l0
204fJO

Ｚ ＿ Ｔ ｾ Ｔ Ｖ

ｾ Ｔ Ｕ Ｔ ｢

?4546

1901'-0026
1901-0026
1901-002t:t

1'/01-0026
1901 ..·02I1n

19:>2-3193

1054 ..·0D71
Ｚ Ｚ Ｇ ｾ ｎ Ｉ Ｐ Ｕ Ｓ ｓ

10·.>4-0071

FP42-2-TOO-ISOI-J

C4 ·1 19... TO -O?SR--r
C4' 1/B-TO-2152-F"

BWH;? 3R3-J
C4 ·1/8·..TO-4221 ·F

C4-1/8-TO-5111-F
Ｒ Ｑ ｾ Ｐ Ｍ Ｑ Ｗ Ｕ Ｘ

08743"60002

1901-0Q25

1901-0025

If.54-0 071
Ｑ Ｘ ｾ Ｔ Ｍ Ｐ Ｐ Ｗ Ｑ

C4-1/8 ..·10-5111"F
C4·-1/f.l·-TO·-42t'?--,r

C4'1/8-TO-5111-F
C4-1/S"TO-Sl11-F
C4"'1/8... TO-4Z22 ｾ

C4-1/8-TO--5111-f
0757-1000

08743"·b0030

0150--0121

190)-0025
1901-0025

1901-0025

1'/01-0025
Ｑ ＿ ｻ ｬ Ｑ Ｍ ﾷ ｏ ｏ ｾ Ｕ

1901-01125
1t.)OI·-Q025

1TI!lt-O 025
1901,-0025
19n1-00:25

1902-055l

?"N3053S
2N:'5A53S

2N29114A

2N?904A
1854-0071

t ｡ｾＧＩＺｾＭ 6 02 0

lFl53-0020
1954-0071
11>54-0071

O(,)t;'8-3401::l

1169B-3408
ｃ Ｔ Ｍ Ｑ Ｏ ｂ Ｍ ｔ ｏ Ｍ Ｒ Ｑ ｾ ＿ Ｍ ｆ

C4"1/8-TO -1102 .. F

C4-1/S-TO-2151-F

5-2

See introduction to this section for ordering in formation
*lndicates factory selected value
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Model 8743B Replaceable Parts

Table 5-2. Replaceable Parts

Reference HP Part c Qty
Designation Number D

ａＳＱｾＶ 0757- 04.1\2 9 3
A:>.R7 0698'-D U84 9
A3R8 0"757·- 0442 9
A3R9 0690·-3136 8
ａ［ｾｒｬ 0 0757--02.90 5

A3Rl1 0757-0442 9
A;'lRI2 0757-1078 9
A3013 Ob98-34n6 5 2

ａ［ｾｒｉＴ 0698-,3406 5
A3RI5 U757-041>2 3

A4 01'741"{'OO04 8

00743 Ｍ ＿ Ｐ Ｐ Ｕ Ｌ ｾ 5
ｯ｡ＷＴＳＧｾＲ 0 026 2
00743"20027 3
Of;743 ..20035 :)

0370-0975 3
0370-0976 4
ｾＬＰＰＰＭＭＸＷＰＵ 5
5000-8707 7
5040-03'';1 5

00741-60004

Mfr Part Number

C4··lI8·-TO·-1002·-F
C4-1/8-TO-2151 -F
C4 -1/8- TO-I OO?-F
C4-1/8-TO-1782 F
MF4CI/B-TO-6191-r

C4 ·!l8H-l00:;!·F

0757··t 070
01,,98-341)6
068D'-340&
r,4--1/B---TO-7'5D2·· F

ｾｾＸＴｂｏ

ｾＴｾＴｩｊ

28480
2R4S0
ｾ ｦ ｬ Ｔ ｦ Ｉ Ｐ

24546

"204m 501'1C ..0303

I '/
.'

28400 50DO-0301

; - ,
28400 5DllO-0302,"

?13480 0180-0198
ｾ

21'1400 5000·-A316
2EHSIl 5080-028a
ｾ ｦ ｬ Ｔ ｂ ｏ 5080-0303

0046G Al ｾ ﾷ ｉ

28480 2110-0336

75915 313.400

?B4BO 1251,-0085
28.. 80 Ｑ Ｒ Ｕ Ｑ Ｍ Ｒ Ｇ Ｓ ｾ Ｗ

01f7cB 2N3054

ｾ Ｔ Ｕ Ｔ ｢ C4"1 /8-..TO -4642'-F

2P.4Ril 3101-2195
28480 3101-1235

2B4S0 910D-2728

28480 8120-1348

28480 OB743-20054
28480 OB745-20n64

28480 OB743-2.002.3
28480 08743-20024

2B400 08743,-20053
284BO OB743-20lJ26
28401} 30743-20027
28480 08743-20035

75'71'5 345003-010

28480 0370-0770
ｾ ｏ Ｔ Ｘ Ｐ 51100-6469
21141'0 5000-6470
284811 00743,-60014
c04BO ｾ Ｓ Ｗ Ｐ Ｍ Ｐ Ｙ Ｗ Ｔ

23400 0370 -0975
;;'"6480 0370-0976

Ｒ Ｐ Ｔ Ｑ Ｓ ｾ 5000"8705
<:.8480 5000-B707
28483 ｓ ｾ Ｔ Ｐ Ｂ Ｇ Ｐ Ｓ Ｕ Ｑ

?Q4flt) 5060--0268
213400 5060-B737
294u(} ｏ ｂ Ｗ Ｔ Ｓ Ｍ ｾ Ｐ Ｐ Ｑ Ｘ

284BO 08743-00019
2B480 08743-00020

?47i4£,

24"46
24:;46
24;':146

19701

Mfr
Code

MISCELLANEOUS PARTS

EN!'> CAP .218X.54SX.479 IN H' l.H
F.ND rAP . 2HlX. 545X. 479 IN H, RI1
SIDE ｃ ｏ ｾ ｅ ｮ Ｂ ｒ ｅ ａ ｒ Ｎ OLIve GRAY
SIDE covr,R'-f'OONT, OLIIIE GRAY
I;EIEI.-COUNTr::R, MTNT ｾｒａｙ

FUSEHOLDCR BODY EXTR PST) BAYONET; TND
<RECOtlHENDED REP!. ACEtlENT)

ｒ ｲ ｓ ｬ ｅ ｩ ｔ ｏ ｾ 10K 1% .125W F ｔｃｾｄｩＭＧＱＰｄ

RESISTOR ＱＬＴＷｾ Ｑｾ ,5W F ｔｃｾｏｾＭﾷＱＰＰ

ｾｆＮｓｉｓｔｏｒ I. 331( IZ .:,;w F lC',O ,. ·100
RESISTOR ＱＮｊｾｋ 1% .SW F TC=O+-ton
RES1STOO 7!'o1( IZ .125W F ｔｲ［ｾｉｬＢ 100

ｃ ａ ｂ ｾ ｅ ADSrtlBLY-A5 TO DCt
CAr.'I ..E ASS,:MBL Y"Ab TO TEST OUTPUT
CIlBIX ASSEMBL Y-DC2 TO lINl<NOWN PORT
CABLE ASSFH«1..Y A7 lO TRANS H.TIJRN poaT

Description

lENS
I.A'F.IEl ·PUSHnU1 TON "TRANS"

t.Af1F.\. -f'U!.:":HOUT roN j'REfl."

I ODn ATrENIJATOR CARTR IOGF
ｐ ｕ ｓ ｈ ｾ ｕ ｔ ｔ ｏ ｎ .607X.730X.410 IN H, JABE

SWITCl-l-SLIDE, DPSi (PIl.OT LIGHT)
SWlTCH-[,LIOr:: DPDT Ｈ Ｑ Ｑ Ｕ Ｏ ｾ Ｓ Ｐ ｖ AC)

COVER ASSEnOLY-(JOrTOM, OI_lVE GRAY
RUAlNf:R·-HANOI..E ASSY I OL ｉｖｾ GOA'(
PAN(L-'REAR, MINT CRAY
ｲＮｯｶｲｾｒ ａｓｾ＾ｆｍｮｌｙｾＧｔｏｐ ｾ Ot. IVF. ｇｾａＧｦ

TOP COV<:'.ll-· REAR CORNER, OUVE GRAY

CAPACIlUR--FXD 1500UF>100 .. IOZ 50Ule AL

RES1STOR 46.4K 1% .125W F ｔｃｾＰＱＢ 100

TRANSJ"STQ[( NPN 2N3054 Sl TO-66 ｐ ｄ Ｚ Ｚ ［ Ｒ ｾ ｩ ｗ

LAMP .. r;l.Ow Illl1 135/105UDC 1. ?MA ｔ Ｍ ｾ ·PlJU'

ｔ ｒ ａ ｎ ｳ ｲ ｏ ｒ ｈ ｲ Ｚ ｾ Ｂ ﾷ Ｒ Ｔ Ｎ 4V

ｾ ｲ Ｚ ［ ［ ｮ ［ ｲ ｯ ｾ 10\( 1% ,12SW r ｔｃＷＰＫｾＧＱＰＰ

RE.SlSH.JR 2.15t< 14 .125\01 F lC=OI····l/tO

ｒ ｅ ｓ ｊ ｓ ｔ ｬ Ｉ ｴ ｾ lfll( 1% ＬＱＲｾｴｊ r Tc=a+'-10Q

RESISTOR 17.BK 1% .125W F lC=O+-1Dn
RESISTOR f,.19K ,X .1?SW F ｔｃＺｏｾＭｴｾｏ

REt IlY ASSEnfJLY--TEST PORT

ｃ ｾ ｂ ｌ ｅ ASSY IBAWG 3 ..CNBCT ｾ ｉ Ｎ Ｎ ｋ Ｍ ｊ ｋ ｔ

CABI. r ASSEtlI<LY- DC2 TO W3
CABL E IlSSFMBL Y..E.xT REf' LINE

CABLE ASSEMBLY"W3 TO A4
CADLE ASSEMBLY M TO A8

CONNECTOR 36-PTN F MTCRO RIBBON
CONNECTOR· AC PWR HP- 9 MAI_" FI..G-MTG

DIRECTIONAL ｃ ｏ Ｌ Ｎ ｉ ｾ ｌ ｅ ｒ ('TEST)
D1RECTIONAl, COUPITR <lEST) OrEON 018
DIRE!: TlONAL ｃ ｏ ｬ ｊ ｲ ｌ ｾ ｒ (INPUT>

rUSE ,8A 250V TO 1. ｾ Ｕ ［ Ｈ Ｎ 25 UL
(FOR 115V OPERATION)

FUSE .4A 250V TD 1.2SX.25 UL
<FOR 230V OPERATION)

RELAY ａ Ｕ ｓ ｅ ｍ ｬ ｬ ｬ Ｎ ｙ Ｂ Ｍ ｔ ｒ ａ ｎ ｓ ｾ ｉ ｓ ｓ ｉ ｏ ｎ RETURN P(WT
h.

I. INF.: 51 RE.1CllrR A5SE.MBI.:1'

NOH'
IF AS, A(,1 OR A7 NC£DS TO Dr: RE\-"ILACE-O

1HI: RECOMMENDEr, PROCEOURE 15 TO REI'LIlCE
AU THREf. WiTH A HATr.HCD ｓ ｾ ｔ or ｔｈｉｾｆＮＮｅＮ

HP PART NUM8ER 5080-0310. ,[OR OP·T-UJN.

lB., .:P'E RECOMMENDED REP!. ａ ｃ ｅ ｾ ｅ ｎ ｔ If> HI'
PAP.T NtJ.HBElt ＵＰＨＭｬｏＭｏＺｾｂＹＮ

"y '-'. ..

RELIlY ａ ｓ ｓ ｅ ｮ ｾ ｉ Ｎ ｙ Ｂ ｕ ｎ ｉ Ｈ ｎ ｏ ｗ ｎ rain

-'1

7
4

6

7

9

8

5
B

5

6
I

8

4

2J 10-·D3.3&

Ob?B-3162

1251 ·-0 oa5

Ｑ ｾ Ｕ Ｑ Ｍ ＿ Ｓ Ｕ Ｗ

0180" 01<;8

2140-0244

5080-0303

I ,_ Ｂ ［ ｾ l .... ｦ ｔ Ｎ ｾ

508ll'-0301,
, . \

ｾＳＰｂｏ -03U;:·

J':; ;-

9100-2728

3101--2195
3101-1235

2110-·0470

0120 ..·1348 5
1)13743--20654 6
06745--20064 0
08743-2002:1 9
Oli743,·20024 0

ＵＰｂｏｾＰＳＱＶ

5080 .. 0288
5080-0300

5060-0'268 5
50£,3 ..·8737 9
08743-00010 0
Ar'743--00019 I
OB743-0 0020 4

0370-0770 b
5000-6469 4
SCOO-l,470 7
08'143-60014 2
0370-0974 /.!

RI

A7

CI

Tl

01

81
ｓ ｾ Ａ

DCI
OCI
DC2

W!:I

FI

XFl

llSI

Jl
J?

A6

WI
1.1I2
W3
W4
lI.t5

W7
wo
W9

F1

See introduction to this section for ordering information
*lndicates factory selected value
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Replaceable Parts

Table 5-2. Replaceable Parts

Model 8743B

(

Reference HP Part c
Oty Description

Mfr
Mfr Part Number

Designation Number D Code

08743· w OQ021 5 1 f"ILLI'"R PLATE-CENTER, oLIve GRAY ?848C 08743-00021
Ｐ Ｘ Ｗ Ｔ Ｓ Ｍ Ｐ Ｐ Ｐ ［ ｾ Ｒ 6 1 r iLLFR PLATE-B)"Dr., 01, IVE GRAY 2B48n 00743'-00022
00743-00031 7 1 PANEL" f' RONT , MINT GRAY (Sl i)) :?fl480 0074:1-00031
08743-00032 8 1 PANEL-FRONT, MlNT GRAY (lWT. 01B> ;.'84BO 08743,-00032
00743,,000<'3 7 I 51J1)- DECK, OLIVE GRAY ＲｾＱＴＰＰ 00743-00023

08743-20055 7 I TRIM-LOwER ｲｬｾａｍﾣ ｾ MINT ｇＺｾａｙ 204(1C ｏ ｏ Ｇ Ｗ Ｔ Ｓ Ｍ Ｒ Ｐ ｴ Ｑ Ｕ ｾ

08743-20069 3 1 TRIM-UPPER rRAHC t MINT ｇｉｾａＧｩ 2B48C 00743-20069

See introduction to this section for ordering informaLion
*Indicates factory selected value

Table 5-3. Manufacturers Code List

5-4

MFR
NO.

OOOOJ
0046G
01295
0192B
19701
24546
27167
28480
562.89
75042
75915

MANUfACTURER NAME

GTE SYLVANIA MINIATURE LT PROD
NORELCO NORTH I\MF.:R PHIUPS LTG CORP
T£XAS INSTR TNC SEMICOND CMPNT DIV
RCA CORP SOLID STATE DIU
ｍﾣｐｃｏＯｅｌｾｃｔｒａ CORP
CORNING GLASS WORKS (BRADFORD)
CORKING GLASS WORKS (WILMINGTON)
HEWLETT-PACKARD CO CORPORATE HQ

SPRAGU£ ELECTRIC CO
TRW INC PHILADELPHIA DIV
LlTH'lFUSE INC

ZIP
ADDRESS CODE

HILLSBORO NH 03244
LOS ANGELES CA 90021
DALLAS TX 75222
SOMERVILI.E NJ 08B76
MINERAL WELLS TX 7b067

BRADFORD PA 16701
WILMINGTON NC 28401
PALO ALTO CA 94304
NORTH ADAMS MA 01247
PHI LADEL? HIA PA 19108
DES Pl.AINES IL 60016

www.valuetronics.com



Model 8743B Service

SECTION VI
SERVICE

6-1. INTRODUCTION

6-2. This section contains repair procedures for
the APC-7 connectors as well as schematic dia-
grams and major assemblies and component parts
locations.

6-3. SCHEMATIC DIAGRAMS

6-4. The schematic diagrams in this section
represent the circuits electrically. They are not
wiring diagrams, though wire colors are given
where practical.

6-5. The circuits are arranged according to sig-
nal flow, consequently, some switch and circuit

assemblies may be shown in part on more than one
diagram. If so, the reference designation is pre-
ceded by PIO, for "Part Of", and is followed by a
notation of the number of parts into which the
assembly has been divided.

6-6. Some of the general information obtainable
from the schematic diagrams is shown in Figure 6-
1. Notes and explanations of symbols pertaining
to all the diagrams are contained in figure 6-2.
Notes about specific components, circuits, or
conditions are given on the diagram to which they
apply.

6-7. As an aid to finding components and assem-
blies in the set of diagrams, each diagram has a
box labeled Reference Designations that contains
all the reference designations appearing on the
diagram.

REFERENCE DESIGNATIONS

NO PREFIX A1 -ASSY

AI.2 CRI

J3 A2-A$$Y

CI

QI

\
Assembly

ParI No.

CI*\J80pf

Value sel'ected

for best Operation

value shown is

A versge or most

Commonly selected value

Assembly
Name

Socket ｄ ･ ｳ ｩ ｾ ｮ ｂ ｴ ｪ ｯ ｮ Reference

For A2 Assy ｄ ･ ｳ ｪ ｾ ｮ ｡ ｴ ｩ ｯ ｬ ｊ

/ J3' no! Mounte}ndex

ｘ ｾ Ｒ on Assemb;A2

7, I J3

ｾ Ｍ Ｎ Ｎ Ｎ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ ｾ 'jY----=;;:;...,.::::>..-<.

)I'
Plug-in Number indicates
Socket Pin 01 Socket (X A2)

Connector
In/ormation

A2 DC REGULATOR ASSY (08708-6007)

Assembly

DesiAnation
..-A--. .,...-------"-..-------.

Wire Color. C%rCade same as Resistor Code.
First number identifies Ground Cotor, Second
Number identifies Wider Strip, Third Number
identifies Narrower Slrip. E.g., 947 denotes
White, Yellow, Violet wire (MIL-STD-68l).

Figure 6-1. General Information on Schematic Diagrams

6-1
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Service

Ｖ ｾ Ｘ Ｎ DISASSEMBLY PROCEDURES

6-9. Front Panel Removal

6-10. In order to remove the front panel from the
8743B, perform the following:

1. Remove the REFERENCE PLANE EX-
TENSION knob using an allen wrench.

2. Remove three screws holding the bottom rail
and remove the bottom rail.

3. Tilt the front panel out at the bottom.

4. Slide the front panel out and down.

5. Disconnect the wires and power switch from
the panel.

6-11. Connector Coupling Replacement

6-12. The coupling mechanism on either the
UNKNOWN or TRANSMISSION RETURN port
(Figure 3-11), may be replaced. A special spanner
wrench, HP Part Number 5060-0237 1, and a 1/2-
inch open end wrench are required.

The UNKNOWN port connector is part of a

directional coupler. When tightening or loos-

ening the coupling sleeve assembly on this

connector. be sure to hold the flats of the gold

section with a V2-inch open end wrench to

prevent the turning torque from being trans-

mitted into the directional coupler.

1 Part of APC-7 Connector Tool Kit 11591A.

6-2

Model 8743B

To remove a coupling mechanism:

1. Remove the front panel as described in
Paragraph 6-9.

2. Fully extend the coupling sleeve to provide a
guide for the spanner wrench.

3. Align the wrench so both pegs engage the
holes in the end of the coupling sleeve
assembly.

4. Hold the gold section with a 1/2-inch open
end wrench to prevent torque from reaching
the directional coupler while unscrewing the
sleeve assembly by turning the spanner
wrench counterclockwise.

6-13. When installing a coupling mechanism, set
the coupling nut in place on the connector first,
then thread on the coupling sleeve assembly. Hold
the gold section with a 1/2-inch open end wrench
while tightening the coupling firmly with the
spanner wrench. Extending the coupling sleeve
helps to keep the spanner in position during the
final tightening.

6-14. Connector Center Conductor
Contact

6-15. The center conductor contacts of the UN-
KNOWN and TRANSMISSION RETURN APC-
7 connectors can be replaced. If any of the fingers
of the center conductor contact get scratched or
bent, the contact must be replaced. Procedures
for replacing this contact are given in Paragraph 3-
23.

www.valuetronics.com



Model 8743B

1.

2.

3.

Resistance in ohms, capacitance in m i c r 0 far ads unless 0 the r wi s e noted.

Voltages shown on schematic diagrams taken with HP 414A AUTOVOLTMETER:
input resistance 100 M Q, accuracy ±(l% of reading +0.5% of full scale).

Unless otherwise indicated on schematic, voltages taken with negative terminal
of voltmeter connected to A7TP2.

Service

4. * As t e r is k denotes a factory-selected value. Value s how n is
typical. Part may be omitted.

5. P/0 = Part Of.

6. [:=J

r---...,
I I.... _--'

7. ----

-------

8. 0

Encloses front panel designations.

Encloses rear panel designation.

Circuit assembly borderline.

Other assembly borderline.

Numbers in circles on circuit assemblies show locations of test
points. Matching numbers are etched on the circuit assemblies.

9. ｾ Encloses wire color code. Code used (MIL-STD-681) is the same
as the resistor color code. First number identifies the ground
color, second number the wi d e r stripe, and the third number

identifies the narrower stripe. E. G., ®) denotes white ground, yellow wide
stripe, violet narrow stripe.

10. ｾ --eJ- Voltage regulator (breakdown) diode.

11. W Power Supply Common (not chassis ground).

12. ｾ Screwdriver adjustment.

13. 0 Panel control.

14.

15.

Heavy dashed line indicates feedback path.

Wiper moves toward CW with clockwise rotation of control as
viewed from shaft or knob.

Figure 6-2. Schematic Diagram Notes

6-3
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64

Jl W3

W2

W4

W7

Cl

A8

A6

W5

Tl

W6

A4 \ A7

A3 DCl Al Ql A5 A2 W9

Figure 6-3. 8743B Component Identification, Top View

Mode18743B J
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Model 8743B

W8

,.__ ｾＧｒ LINE PIO OC-2

'-.ｾ ｔ Ｇ

De2

W2

XAl

.".---;;---=fI+'---- XA3

•,
•

Figure 6-4. 8743B Component Identification, Bottom View

Service

6-5
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Figure 6-9. Relay Driver Assy Component Identification
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Figure 6-10. Switch Assy Component Identification
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Figure 6-12. Power Supply Assy Component Identification

Model 8743B
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Model 8743B Service
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A·1205 VI.noa
Edme.o sarah 114B

Tele,. 21 63 0321'lphh d Via Marlin Lulhff Klf1g. 381111 Kual. Lumpur Nygaardsgalen 114
TWX: 610·422,3022 S.n S.lv,dor Blue SI" lid 1-40132 Bologne T.I: 4836BO. 485653Tel: 35·16·21·0

Tel' 2527B7 Hewtell·Packard GmbH Meealcshi Mandlram P.O. Bo, 4210
Telex: ＱＳｾＸＲＱＱＳＵＰＶＶ FOR CANADIAN TechfllSChes BUro HaMoyer XXXXV11379·2 Iolaharrna

Tel: (0511 402394 PrOlei Engituering 5013 Nygaardsgal,n..

Hewiell·Packafd Ges.m b H AREAS NOT ETHIOPIA Am ｇｲｯｳｳｭ｡ｲｾＱ 6 Gandt; Rd.
Telex: ｾＱｬＶＳＰ P.O. 90, 1917 B.rg.n

WeNis.a.... 29 LISTED, AbOela A_maIK 0-3000 H.nnover 91 Cochfn 682 016 JAPAN Lo' 259. salOl< Road Tel: 105) 219733

A·I205 Wl.n ContaCI Kewlell·Pack8rd ICtln- P.O. Box 2635 Tel: (051l146 60 01 ｔｾＺ 32069 Yokogawa·Hewfelt-Pac.kard KlJdll'lg. S."wek
PANAMA

Tel: 35·16·21 ada) Lkl. '" t.lr$sossaoga Add•• Ab.b. Telex: 092 3259 Telex: ＰＸＵﾷｾＱＴ lid. Tel: 53544
ｅｬ･｣ｬｉＶｮｾｯ Balloa. SA

T･ｾｸ｟ 13S066 CHILE
ｔｾＺ 1l 93 40

Hewlell-Packiud GmbH
2$·21. Tak..dO-Hrgasii MEXICO ApafaladO 4929a... Sla, LId

BAHRAIN )0<9" Calcagr; Y Cia. lido. FINLAND Tecltnisclle, Bl10 IOnbeiS 1·1-11711 S3rOjinl DeVl Road 3·chome Hewlell·Paekard lJexicana, Panama 5

MedocaIOnly AlI"o ｂ ｵ ｲ ｨ ｾ 065 Hewlell·Packard Or Neumeyersh'asse 90 Secuncl.r'bed 500 033
Sugmmi-ku. Tokyo ｾ Ｖ Ｘ SA. de C.V. cane Samuel Lewi$

Wael Pharmacy Ca,;la 16475 ReVO(lIu'erlIJe. 7 0·8500 NOrnb.rg Tel,70126
Tel: 03·331·6111 Ay. ｐ･ｮｬｾｲｬｃｏ Sur tio_ 6501 EdiliCio -Alfa. ｾ NO.2

P.O. Bo, 64B Correo 9, Santiago Sf·02100 E.poo 10 Tel: (0911) 522083 ｔ ･ ｾ Ｂ 0155·459
ｔ･ｾＬ 232,2024 YHP·Tokyo Tepepan, Xochimilco Cludad d. Pename

Bah,..ln hi 220222 Tel: (90) 455 0211 T･ｾｸＺ 0623 860 YokQ9awa-Hewlell·Packard M.:clco 23, OJ. Tel' 64·2700BkJe Slar lid.
Tel: 54886. 56123 TeIe" JCALCAGNI Telex: 121563 hewpa sf 133 Kodambakkam High Rood

lid. Tel: 905·676·4600 Telex: 3483103 Cuwndu.

Telex: 8550 WAH GJ COLOMBIA ｈ ･ Ｂ ｾ ｴ Ｑ ﾷ ｐ ｡ ･ ｾ ｡ ｲ ､ GmbH Cooo Bldg.. 41h rlOOl Telex: 017·74·507 Canal Zone
FRANCE Madr.. 600 034

AI KamJOya Tradlng and Insl,umentaci60 Hewlett·Paaard Fral'\Ce
1ectlnisches Buro MtV'lchen Tel: 82057

4·20. Nishtnakajima 5·cOOme Hewlell·Packafd Mexlcana.
PERU

Conlracooo ｈ･ｮｲｾＱｴ A langenaek 6. Kter ' Escheflstr8Sse 5 ｔ･ｾｸＺ 04 i·379
Yodogawa·ku_ Osalta-$hi 5.A. de C.V

Compal'lla. Elei:lro Medica S.AZooe d'acljyiles de
0-6021 Taufklrchen O••k., 532 Rio Vol9a 11600

P.O. Bo, 20074 SA. Courlaboeuf los Flamencos 145
Ter:(08916117·1 ICELAND Tel: 06·304·6021 Cot Del Valle

Man.ma Can... 7 Ho. 48·75 Ayenue des TfOpiqueS loledtcalOnly San ISIdro Casilla 1030
Apa"ado A,reo 6287 ｔ･ｾＧＮ 0524985 Telex: 523·3624 Monte".y. N.l

Tel: 259978. 259958 Bo<te ｰｯＬｬ｡ｾ 6 E!<jog Tr.dong Company me Tel: 7B·32·\0
Lima I

TeIe" 8895 KAlDIA GJ Bogota, iDE 914010ruy-eMex Newle"·Pacl<ard GmbH
Halnamvob - Ttyggvag(}lo

Yokogawa·Hewlen·Packafd Tel: 41·4325
Tel: 269·8877 Tel (1) 90778 2S Tethrwsches BOlo Bertin lid. MOROCCO ｔ･ｾＬ Pub. Boolh ＲｾＴＲＴ

BANGLADESH Telex: 44400 Kallhsl,asse 2·4
P.O. Bo, B95

SuoIIomO 5etmei Nagaya BJdg. OorbeaLl
The Gene<al Elec1rc Co. 01 TWX.600048f I$.Reykla",lk SISIORO

Bangladesh lid W1s'n.n>eIllaCl6n Hewlell·Paclc.ard fIance
O· 1000 B.rlln 30

Tel I 58 201\ 63 03
11·2 Shinosasajima·cho. B1 I'Ve Karalct1i

PAKISTAN
Tel- (030) 24 90 86 Nakamwa-ku_ Nagoya, 450 Ca••bl.nca

Magnol House 72 H.A. Langebaek & K"" S A. ChemIn des MQUilies
TeIe,. 018 3405 hpbln d INDONESIA Tel: 052 571·5171 Tel: 3041 82

ＢＬＢｓｨｾｯ & Company lid.
O"':ushi CommefCial Atea earr..a 63 Ho. 49·A·31 8.P.162 Cosman Cl'lambers
Mot1Jh.lI, Dacca 2 """lado 54098 69130 Eoully GREECE

BERCA Ｂ､ｯｮ･ｳｾ P.T. Yokogawa-Hewlell·Paclcard Tele'.23051/22822
AbdtJIah Haloon Road

Tel: 252415. 252419 WI.dellln Tel' (78)33 81 25 Koslas KarayaMIS
PO. Bo, 4961.11<1. ｬｉｾＮ Ge.ep K.raehl·3

Tele' 730 Tel 304475 TWX: 310617f 8 OmllOU Slleel
Jln AbOlA MIXs 62 Tan.gawa BlJ1dJng 2. rue d'AgadK Tel: 511027. 512927

Athen. 133
J.karta 2·24·1 Tsuruya·chO Boile Poslal 156 Telex: 2B94

BELGIUM COSTA RICA Hew1etl·Packard fiance T.l. 309255. 349B86 Kanagawa-ku
Cienlifica Coslarricense SA 20. Chemin de La ｃｴｰｾｲ･

Tel: 32 30 303132137731
ｔ･ｾＬＮ 4674B SEASIL IA

C....bl.ne.
ｈ ･ ｷ ｾ ｴ ｴ ﾷ ｐ ｡ ｣ ｫ ｡ Ｌ ､ Benelux

ｔ･ｾｸ［ 215962 RKAR GR Yokohlma, 221 ,el: 27209315
S.AJN.V. AveoKla 2, ｃ｡ｬｾ 5 3108t Toulo..... Tel 045·312·1252 Tele" 23 739

Avenue du Col· Vorl. 1. San Pedro de MonIes de Oca L. Ｂ ｬ ｲ Ｎ ｕ ﾷ ｃ ｾ ｸ Telex: 382·3204 YNP YOK
(Groe<tkraaglaall) Aparlado 10159 Tel: (61)40 11 12

8·11708r(,lI..I, san Jo,'

Tel (02) 66D 50 50 Tel: 24·38·20. 24·08·19

Telex; 23·494 palol>en b<U ｔ･ｾＬ 2367 GALGUA c,q

www.valuetronics.com



lAa SALES OFFICES Arranged alphabetically by country (cont.)

-Service Only

2·15·60

URUGUAY
Pablo F..rando S.A.C.ot.

Avenida Iialia 2B77

Cosila de COireo 370
Mont.... ld.o
ｔ ｾ Ｚ 40·3102

ｔ ･ ｾ Ｂ 702 ｐ ｵ ｢ ｉ ｾ Boo/h
Pari Pablo Ferrando

VENEZUELA

Hewlolr·Packard de Venezuela
C.A.

P.O, Bo' 50933
Caracas 105

Los Ruice5 tiOfle
3a Transversal
EdiflCio Segre
C.rac•• 107
Tel: 239·4133 ｾ Ｒ Ｐ ｬ ｾ ･ ｳ Ｉ

ｔ ･ ｾ ｸ Ｚ 25146 ｈ ｅ ｗ ｐ ａ ｃ ｾ

ZAMBI"
RJ. Tilblxy (Zamb") l'd.
P.O. 90x 2792

LUlik.

Tel: 73793

MEDITERRANEAN "ND

MIDDLE E"ST
COUNTRIES NOT

SHOWN, PLE"SE

CONT"CT:
Hew!eIl·Packlfd SA
Mecjiterranean and Middle East

Operalions
35. Kolokoironi Slretl
ｐｾｉｾ ｾ･ｬ｡ｊｬ｡ｲｩｯｵ

GR·Kiflssaa·Athen., Greece
Tel: 6060359/429

lelex: 21·65B8
C.ble: ｈｅｗｐａｾｓａ Allle..

SOCIALIST

COUNTR'ES NOT
ｓｈｏｗｾＬ PLEASE

ｃ ｏ ｾ ｔ ａ ｃ ｔ Ｚ

Hewloll·Pocklid Ge<.m.b.H.

Har.clelsk8152

P.O. 80' 7
A·l205 Vienna, Ausma

Tel: 10222135 \6211027
ｃ ｡ ｾ Ｚ HEWPAK Voenna

TｾｸＺ 75923 hewpok a

OTHER ARUS ｾ ｏ ｔ

liSTED, CONTACT:

ｈ ･ ｷ ｾ ｉ ｉ ﾷ ｐ ｡ ｣ ｫ ｡ ｲ ､

intercontinental
3495 Deer Creek Road
Plio Alto. ｃ ｡ ｾ ｴ ｯ ｲ ｮ ｩ ｡ 943()4

Tet: (415) 856·1501

TWX: 910·373·1267
Cable: HEWPACK Palo A110

ｬ･ｾｸＺ 034·8300. 034·8493

Hewlett·Packard S.A.
7. rue du 8ois-du·lan
P.O. 80,
CH-1217 MeY'(l2· G.n.....
SwilZerland
Tel: 1022) 82 70 00
｣ ｡ ｢ ｾ Ｚ HEWPACKSA Geneva

TelO': 2 24 B6

FOR U.S. AREAS

NOT LISTED:
Contacl the (eglOt\8f office

nelri'S.! you:
AtI.nt•. GeotQla .. North

Holl,·wood. Cai1Ofl'lla.
Roc;kvllle, Maryland. _.
Roiling M..do.... lllinois.
Thelf complele addresses
are 11$100 abo-ve.

USSR

ｈ ･ ｷ ｾ Ｂ ﾷ ｐ Ｎ ｣ ｫ ｡ Ｏ ､

Aepreunlatlve Office
USSR
Pokrovs)(y ｂｏｬｊ･ｾＸｴＨｊ

4/11·kw 12

No.eow 101000
Tet: 294 20 24
Tdel: 7825 hewpak su

YUGOSLAVI"
Iskr. Commerce. n.SOl.o.
Zaslop5lvo lOowloll·Packard
0bl1C8Y Venae 26
yu 11000 Beograd

ｔ ｾ Ｚ 636·955
ｔ ｾ ･ ｬ Ｚ !i530

Iskra COmmerce. n.soto.
Zaslopslvo Hew}eu-PaCkard
Miklosic.eva 381V11
YU·61ooo LjubIJ.n.

Tel: 32'·674, 315·879
Telex: 31583

3939 lin!l.erstlim 8ol.jevard NAJ1YLAHD 962 Cruppet" Ave.
North Hollywood 91604 7121 Slandard Drive Columbu, 43229
Tel: (213) 877-1282 P"kway Indus""I Ceo'er Tel: (614) 436·1041

TWX: 9'0·499·2671 H.novor 21076 330 I'fogre" Rd.

3200 HilVlew Av Tel: (30 11796.7700 D.yton 45449

Plio AI.o, CA 94304 TWX: 710·862·1943 ｬ ｾ Ｚ (513) 859·8202

Tet: (40B) 986·700D 2 ChOk, Cherry Road OKLAHOMA

6461'1. Norlh Markel Blvd. ｾ［ｃＨｾｾｉ［Ｚｾ［ｾｾｯ P.O. 80' 32008

ｾ ｾ ｾ ［ Ｙ ﾷ ｉ ｾ ｴ ［ ［ Ｇ ［ Ｎ ｩ ｩ Ｚ Ｇ TWX 710·828·9684 ｾ Ｓ ｾ Ｚ ｾ ｾ ｾ Ｚ ｾ ｾ ｾ ｹ ａ ［ ［ Ｂ ［ Ｗ Ｒ
9606 Aero Drrve M"SSACHUSETTS ｔ ｾ Ｌ (405172'·0200

P.0.80x 23333 32 ><a/lwell Ave. 9920 E, 42nd Sireel
Sen DIego 92123 Lexington 02173 Solie 121

let (714) 279·3200 ｾｾＶＯＺｊＮｾｾＧＮＺＺ ｩ･ｾＺＧＨＺＱｾＴＩ ｾＮＳＳＰＰ
363 B'ookholtow Or.
S.nto "n., C" 92705 MICHIG"N ｏ ｒ ｅ ｇ ｏ ｾ
Tel. (714) 64 1·0977 23855 Research Drive 17890 S.W. lower Boon..

3003 SCOlt BoUevard Farmington Hille 48024 Ftrry Road
S.nt. CI... 95050 Tel: (313)476·6400 T••I.Un 97062

Tel: (408) 9B8·7000 724l'1esl Cen"e Ave Tel: (503) 620·3350

twX: 910·338·0518 K.lamuoo 49002 PENNSYLV"NI"

454 Cartlon Cour1 Tel: (616) 323·8362 1021 81h Avenue

So. S.n Fr.ncl.co 94080 MINNESOTA King of Pwssia Industrial Park

lei: (4151 877-0772 2400 N. Pric< Ave. King 01 Pruul. 19406

·T....n. St. P.ul 55113 Tet: (215) 265,7000

Tel: ＱｾＱＳＱＷＰＵﾷＳＳＴＴ Tel: 15121636·0700 TWX: 510·660·2670

COLORADO MISSISSIPPI 11 I Zela Onve

5600 OTC Parkway 322 N. Marl Plaza PIU.burgh 15238
Engl.wood BO 110 J.ck_on 39206 lei: (412}7B2·0400

Tel: (3031 771·3455 T.I: (601) 9B2·9363 SOUTH C"ROLIN"

CONNECTICUT MISSOURI P.O. 80' Ｖ ａ Ｔ ｾ
47 Barneslnduslrial Road 11131 Colorado A.-ve. 6941-0N. Trenholm Road
Barnes Park Sooth K.naa_ City 64 137 Columbl. 29206

W.lllngford 06492 lel: (816) 763·8000 ｔ ｾ Ｚ (8031782·6493

ｔ ｾ Ｚ (203) 265·7BO' Tl'/X: g,0-771·2087 TENNESSEE

FLORIDA 1024 hocu1rve f'arkway B9D6 Kk1g5ton Pike

P,O_ 80x 24210 St. Lou" 63141 ｋｮｯＮｾｉｉｉＮ 3791g
2727 N.W. 62nd SII..I Tel: (314) B7B-0200 Tet: (615) 691·2371

Ft Laudefdale 33309 ...EBAASf(A 3070 Oirec(ors Row
Tel: ｾＳｄｓＩ 973·2600 I.Ie<lrcalOnly Directors Square

4080 Woodcock. Ofi'le # 132 710 1 ｾ･ｲ｣ｹ Rood U.mphta 3813 t
Brownell Bui.,ng Suile 101 Tel: (901) 346·8370

ｊ ｡ ｣ ｫ Ｎ ｯ ｮ ｾ ｬ ｉ ｉ Ｎ 32207 Omehe 68106 'Nnhvllle
Tel: (904) 398·0683 Tel: (402) 392·0948 l,Iedicai SOtv,ce Only

P.O. 80' 13910 ｾｅｖＢｄａ Tet: 1615) 244·5448

6117 lake Ellenor Ot. 'Laa Vegu TEXAS
Orlando 32809 TOI: 1702) 736·6810 a171 ｾ ｑ Ｈ ｬ ｨ "'"'"

Tel: I30S) 859·2900 ｾ ｅ ｗ JERSEY ｾ ｾ Ｌ ｃ Ｇ ｾ ｾ Ｙ Ｙ ｄ Ｒ
P.O. Bo, '2826 Cryslal arook Prolession.1 let: 19151533.3555
So;(e 5. Bldg. 1 BrMing
Office Park Horlh Route 35 P.O. Bo' 42816

Penaacola 32515 eltontown 07724 10535 HaIWln 51.
Tet(904) 476·8422 Tel: (201) 542.1384 Hou.ton 77036
110 Soulh Hoov.. Blvd. TOI: (713) 776·6400
Scile 120 W. 120 Cenll.¥)' Rd. 'Lubbock
T.mpa 33609 Peremu.07652 Medical SerVICe Drly

ｔｾＺ (813) B72·09OO ｾｾｾＲｾＮｾＮＺＺｾ Tet (8061799."72

ｾ ｾ Ｐ ｡ Ｇ Ｚ Ｌ ［ Ｑ ｾ Ｕ Ｐ Ｐ Ｕ NEW MEXICO ＺｮｾＧ Ｚｯｾｾｾｾｯ Rd.

450 Inlerslate NOrih Pafkway ｾｾＱｾＸｮｏｾ 11634 Rlcherd.on 75081

ｾＺｉｉＧｉｾＺＺＧＩｾ［ＺＮｾＵＰＰ 11300 lorna, Blvd., NoE. Tel: (214) ｾＳＱﾷＶＱＰＱ
TWX' 810.766.4890 Albuquerque 87123 205 BiHy ｾｩｬ｣ｨ･ｬＱ Road

. Tel: (505) 292·1330 S.n "ntonlo 78226
1.Ie<lica1 Strvice Only twX: 910·989·1185 Tel: (5121 434·B241

ｴｬｾｾｾｾＱＱﾷＷ［Ｚ［ＹＲ 156 Wy," Drove UT"H
e , La. Cruc•• 88001 2160 SOulh 3210 Wesl SlreEll

P.O. Bo, 2103 Tel: (505) 526·2484 5.11 L.ko City 64 119
1172 N. O.v" Onvo TWX: 9 10-9983-0550 Tot: (801) 972·4711

South. ｾｾｾｾｾ［Ｉ ｾｾ［ｾｾＴｾ 1098 HEW YORK V1RGINIA

6 Aut",""I"", lane P.O. 80' 9669
H"W"" Compu1er Par'< 2914 IVlgary Spling Road
2875 So. King Skeet :Albany t2205 Richmond 23228
Honol.lu 96826 Tel: (518) 458·1550 W· ｾ Ｘ Ｐ Ｔ Ｉ 285.3431

let: (BOB) 9S5·4455 TWX: 710·444·496 1 ｃｯｾｬ･Ｌ Syslemsfl,ledlcal

, ｉｌｌｉｾｏｉｓ 650 Perlnlon Hli OIfICe Park Only

21 t Ptospf'C1 Rd. Fairport 14450 A,irporl Executive Cenler
Bloomington 61701 Tel: (716) 223·9950 StiI.302

lel: [309) 663·0383 TWX: 51D·253·0092 5700 TIU,'on Avenue

5201 To/I-view Or. 1'40. t Pennsyivania Plala Virginia aeach 23455
Roiling M••dowo 551h Floor Tel: 1804) 460·2471

8000B 34lh Slreel & 81h Ave""" ｗａｓｈｉｾｇｔｏｎ
ｔｾＺ (312)255·9800 N.w York 10001 Ｘ･ｾ･ｬｩ･ｬ､ DHice Pk.
TWX: 910·687·2260 Tel'. (2121971·0800 1203, jJ4lh A¥t. 5.£.

INDI"NA 5B58 £a.1 Moloy Road B.llevu. 98004

7301 No"h ShadelaOO Ave. Sy..cu.. Ｑ Ｓ ｾ ｬ ｬ Tel: (206} 454·3971
Indl.n.poll. 46250 Tel: (315) 455·2486 TWX. 910·443·2446

Tel: (317) 642·100D 1 Crossway, Par'< 1'1... P.O. Box 4010

TWX: 810·260·1797 Woodbury 11797 Spok.n.99202

IOWA ｔｾＺ (516)921·0300 Tet: (509)535·0864

ｾ Ｔ 15 Heinl Road TWX: ＵＱＰﾷＲＲＱﾷｾＱＸＳ 'WEST VIRGINIA
low. Clly 52240 T.1. 1513) 671-7400 l.IedicaVAnaly1icaIOnly

Tet: (319) 351·1020 NORTH C"ROLINA 4B04 Mac Ce<kle Ave., S.E.

ｋｅｾｔｕｃｋｙ 5605lloaooe Way Ch.rl,,'on 25304
10170 lnn SI.lioo Road Gro.n.boro 27409 Tel: (304) 925·0492

Suole 525 Tel: (919) 852·1800 ｗ ｉ ｓ ｃ ｏ ｎ ｓ ｉ ｾ

Loulovlll.40223 OHIO 150 Soulh Sunny Slope Road
Tel: [502) 426·0100 l,Ie<faVCompuler Only Brookllold 53005

LOUISIAN" 9920 Carver Road Tel: (414) 784·B800
p.O 80x 1449 Clnclnnltl 45242
3229.39 Wlliam, Boulevard Tel: (513) B91·9870

Konner 70062 16500 Ss>rague Road

Tel (504) ＴＴＳＧＶｾＰＱ ｾｾｾ［ＺｾＺｾｾＴｾｾＧｾ
TWX: 810·423·9430

£..Iac lid. IBranch ON...)
P.O. 80, 2711
Abu Dh.bl
Tel: 331370/1

UNITED KINGDOM

Hewlell·Packard ltd.
King $lreelLane

Wlnner'h. Wok Ingham

8erkshre RGll 5AR
GB.England

Tel: (0734) 764774

T"e" 84 717819

HewleU·Packard Lid.
Fouief tiOuSe,

257·263 ｾ ｩ ｧ ｨ Slreel

london COIney
St. Albina, Hefls

GB·fngland
lel: ｾ Ｐ Ｗ Ｒ Ｗ Ｉ 24400

ｔ ･ ｾ ｸ Ｚ 1·8952716

Kewtell·Packard Lid.
Tralalgar Koose
Navigalion Road
Allrlnch.m

Chosh"e WA 14 INU

GB· En9land
Tel: (061) 928 6422

Tl!lex: 668068

Hewletl·Paclo:.ard lid.

Lygol'l COurt
Hereward Rtse
Mey Road
Haillowen,

West l,Iidlands. 862 850

GB·Engiand

ｬｾＺ (0211 501 '22'

ｔ ｾ Ｂ 339'05

Hewlell·Packard lid.
Wedge HOuSe

799. London Road
Thornton H••ttl
Sulrey, CRA 6Xl

GB·England
Tel: (01) 684·0103lB

Tele'.946825

Kewlell-Packard lI<t

1.4 Wesley SI
Cailieford
Yor'<s Wfl0 lAE

ｔｾＺ (0977) 5500 16

TWX: 5557335

Hew!ell·Packard lid,

'rawlC House
50. Mary'sl'laK<
M81denhtld
Be<ksIW•. Sl6 1ST

GO· England

Hew5ett-PaCl<ard lid.
ｾｯｲｬ･ｹ Iload
Staplehtll
B05I01, BS 16 40T

G8·£ngland

Hewlell·PaCkard tld.
South au••naterry
We.. LOlhian, £N3O 91G

GB·SColland

Tel: (031) 331 1188

Telex: 72682

ｕ ｾ ｉ ｔ ｅ ｄ STUES

"LAB"MA
700 Cenll.¥)' Park

ｓｾｬ･ 12B
Birmlnghem 35226
ｉｾＺ (205) ｂＲＲﾷＶｂｏｾ

P.O. 80, 4207

8290 I'ItwI..W9 0<.
Hunt.vlll. 35802
leI: (205) 881·4591

ARIZONA

2336 E l,Ia9OOla S1-

Ptloenh: 85034
Tel: (602) 273·8000

2424 East A.ragon Rd.
Tuclon 85706
Tel: (602)273·8000

'ARK"NSAS
Medical service Only

P.O, Bo' 5646
Stady Slation
LI.II. Rock 72215
Tel (501) 376·1844

C"LIFORNI"

1579 W. Shaw Ave.
Fr••no 93771
Tel: (209) 224·0582

1430 East Orangelhorpe Ave.
Fullerton 92631
Tel. (714) B70-100D

5400 Wesl Roseaans Blvd.
P.O. Box 92105
World Way Poslal Center
LOl Angel•• 90009

Tel: (213)970·7500

TWX. 910·325·6608

I.lushko & Company, ltd. SOUTH "FRIC" SYRI"
10. Bazar Ad. HewSeU·PaCk3l0 Sooth Afraca General EleelrOl'llc Inc.
5eelo< G·614 (Ply.). lid. Hit' Ba<ha·Ahnal Ebn ｾＧｙＧ

1IIImabad ｐ ｊ ｾ ｡ ｴ ･ Bag WtrIOywood, SUetl

TeJ: 28?64 Sal1dlon. Transvaal, 2144 P.O. Bolt 5781

PHILIPPINES Hewlell·Packard Cenlre ｾ･ｾＺｾＧＲ･ＴｵＺＷ
'(he ｏ ｮ ｬ ｾ ｾ ､ ｹ ｡ ｮ ｣ ･ ｯ Syslems ｾＺＺｯｾＺ･ｾｾｾ･ｮ､ｙｗｯｯ､Ｌ T!lelC: 11215 ITIKAl.

Cor"",al,on ｬ ｾ Ｚ 802.,111125 Cable: ElECTROBOR

ｾｲｾｏｌ Herrera SIr. Telex: 8-.182 DAMASCUS

LegaSpi Viltage, Makatl Hewlel1·Pac)l,ard SOutil Alrica tJedic.a1 only
P.O Bo, 1510 IPlY).ltd. Sawah & Co.

Mello ".nlll PO SOll 120 Plaee ａＱＮｭｾ

Tet 85·35·81. 85·34·91. Howard Place, B.P.230B
B5.32.2' cap" Provmce. 7450 D.m.",u.

ｔ ･ ｾ Ｂ 3274 ONLINE P10e Park C.nb•. fc<", Oriv•. ｔ ｾ Ｎ 16367·19697·14268
Plnel.ndl, Telex: 11304 SATACO SY

RHODESIA C'p" Prov.oce. 7405 Cable $AWAN. DAMASCUS

foeld Tecllnal SaIe5 Tel 53·7955 INU 9 SUeoman Hilal Ell-Ua...

［ Ｕ Ｐ ｋ ｾ ｾ ｾ Ｚ Ｚ ［ Ｚ NOftn ｔｾ･ｸＺＵＷﾷＰＰＰＶ PO Bo,252B

S.n'bury SPAIN Mamoun Bilar Sueel, 56·58
ｬｾ 705231 (5 lines) Hewlell·Packard ｅＵｰ｡ｦＩｏｾＮ D.m.alcul

ｔ ｾ Ｌ RH 4122 ｃ Ｇ ［ ｾ Ｂ Ｂ Ｓ ｾ Ｚ ｾ Ｚ Ｚ ｜ ｾ ｾ ｾ
POLAND E·M.drld 16 ｣｡｢ｾＺ HllAl DAMASCUS

BU'o Inrofmaeji Techllicznej Tel' (1)458 2600 (10 lines) TAIWAN

ｈ ･ ｷ ｴ ･ ｉ ｾ Ｇ ｐ ｬ ｣ ｫ ｡ ｲ ､ Telex. 23515 hpe Hew1eI1.Pi!ckard Far Easilld.

ｾ ｾ ［ ｾ 2w:u....a Hew!eu·Packard Espanola SA Taiwan alanch

Tel: 39 59 62. 39 Sl 87 Colonia MH'3Sierra Bank Tower. Sih Floor
ｬｾｸＺ 8' 24 53 Edificio..\;ban 205 Tun Hau HC<lh Road

clo Casla arava. 13 Talp,1
PORTUG"L M.drld 34 Tel: 102) 751.()404 (15 fines I
TeleClra·Empres8 Tknica. de Hewlell·Patkard Espaflota, He-wlell.Packald Fat Easilid.

fqupamenlos Elklfl(;05 SA Tarwan Branch

S.'J.I. ｾ ［ Ｉ ｡ Ｂ Ｂ ..OO 21·23 68·2, Ctu1g Cheng 3rd. fload
Rua RodrIQO da Fonseca 103 [.B.reelona 17 Kaohalung

Ｚ Ｚ ｾ ｪ Ｚ ｾ ［ Ｚ ｾ ｾ ｬ Ｇ ｔ ｾ Ｚ (3) 203 62DO (5 1m..) Tel: 107) 24231B·KWos""g

Tel: (19)68 60 72 Telex' 52603 hpOe e Maly.ica1 ()nly

TeleJ(: 12598 Hewletl·Packard Espanola, San Kwang InSlruments Co.•
S.A Ltd

l,Iecal Only Av Ram6n y Caja1. • 20 Yung Sti Road

Muldll'llef Eaditio $ev;Ia, planll 9· T,lpll
Inl..cambio IolunOaI de £·So.III. 5 ｔｾＧ 3815446.9 (4 fines)

ｐＮｧｯＺＺｾｾＺｴＧＮＱＮ Tel: 64 44 54/58 Telex: 22894 ｓ ａ ｎ ｾ ｗ ａ ｈ ｇ
Avenida AnlQnlO Augusto Hewletl·Pac.kard Espaflo4a S.A. TANZANIA
de Agtial 138 EdilicJo Albia II 7· B ｾ･｣［｣｡ｬ Only

P.L1.bon E·Bllbeo t Inlemaltonil AeracUo lEA), ltd

Tel: (19) 53 213.17 Tel: 238306/23 B2 06 P.O Bo,861

Telex' i6691 I'1"lUI'Iler p Hewlell·Packa'd Espal'lol3 SA Dar 81 sala.m

PUERTO RICO OR.mon Gor.,lo 1 lei: 21251 hi. 265

HewleU.Packard Inler- (€nllo.) Telex: 41030

Ameticas E-V.I.nc:la 10 THAILAND
PutriO Rico Branch Office Tel: 96·3B1.13.541361. 13 5B ｕｎＧｾｴｓａ Co, lid.

Calle 272. SRI LANK" £Icom Fle5e.rch Build"!l
#203 Ul"b. ColW'lVy c.Jb Meitopo'lan AgenCIeS Ltd. 2538 SukOl'n'lil Ave.
Caronna 00630 20919 Union P\ace aengchak, B8ngkok
ｔ ｾ Ｚ (809)762·7255 Colombo 2 Tel' 39-32·3B7. 39·30·336
ｔ ｾ Ｂ 345 0514 Tel: 35947

QUAR Telex. 1377I,1HROLTDcE ｾｾｉＺｾｾｾＢ
Na55e< T..doog & Con!iacling SUDAN CARTEL

P.O. 90)( 1S63 .Radison TJade Calibbtan Telecoms lid.
Doh. PO. Bo, 921 P.O. Bo, 732
Tel. 22170 Khartoum 6g Frtderr¢JI. SlIeel

ｔｾＢ 4439 ｾ ａ ｓ Ｕ ｅ ｒ T'I.44048 Port·of·Sp.'n

ROMANI" ｔ ｾ ･ Ｂ 375 Tel: 62·53068

ｈ ･ ｷ ｾ ｉ ｉ ﾷ ｐ ｡ ｣ ｫ ｡ ｲ ､ SURINAM ｔｕｾｉｓｉａ

Reprezenlanla S!J'lel Radio Holland N.V. Tool$le EleclJorUq.ue
ed.n. Balcescu 16 Gfoll!! Hefslt. 3·5 31 A.venue de Ia Uberle
Bucure.U PO 80x 155 Tuni,

Tel: 1580 23/t3 88 85 PaTamarlbo Tet: 280 144
Tele, 10440 W: 7211B, 77880 Co..m.

SAUDI ARABIA SWEDEN 1 tet. A'I. de Garlhage

Modefn EleciroNC Hewlen-Packird 5veoge AB Tunla
Es..blsMlonl (He'd Olf"e) ｅＢＬｧｨ＼ｬｓｶｾｧ･ｯ 3, F,ck ｔ ｾ Ｇ 253821
PO. Bo, 1228. BaghdadWl S·161 Bromm. 20 ｔ･ｾｸＺ 12319 CABAM TN

S"... Tel: (OB) 730 0550 TURKEY

J.ddlh ｔ ｾ Ｌ Ｎ 10721 TEKNtM Company lid.
ｔ ｾ Ｇ 27 79B ｃ｡｢ｾＺ U£ASUflEl,I£NTS Aiza Sah Pehlev,

ｔｾＢ 40035 Sk>ckholrn ｣｡､､･ｾ No 7
cable RECTA JEDOAH !1ewlell·Packald Svenge A8 Kavakbdere. Ank.re

Modem ｅｾ｣Ｌｲｯｮｩ｣ fr6lallsgal.n 30 Tel: ｾＷＵＸＰＰ
(,labli5hmonl (Braochl S·421 32 VI.lr. T.le" Ｔ ｾ Ｑ Ｕ Ｕ

PO Sox 2728 Frt\lund. TeknllT'l Com.. lid.
Rly.dh T.I· (031) 4909 50 Barbar05!l<Avali 55/12
Tel: 62596166232 Telel: 10721 Via Bromma Besikyas.lltenbul

ｔ ･ ｾ ｸ Ｚ ｾ Ｐ Ｒ Ｐ Ｔ Ｙ oH,ce Tel: 613546

Modern ｅｾｬｲｯｮｩ｣ SWITZERLAND ｔ ･ ｾ ｸ Ｚ 23540

Eslabli5hmenl (Brandl) Hewlell·Pac!<a'd ISChweil) AG E.I,I A.

P.O. ｂｯｾ 193 Ztrcherslrasse 20 ｍｵｨ･ｏｃｬｾ I<olleklif Slrketi

AI-Khober P.O BOll. 307 Me(Iiha Eidem Sokak 4116
Tel: 44678·44813 CN·B952 S<hll.ron· Ytlkse' Caddeso

Telex: 670136 ZOrich Anklllr.
cable: ELECTA ａｬﾷｾｎｏｂａｒ Tel: 10117305240 T.,: 17 56 22

SINGAPORE Telex: 53933 hpag ch Ylma 0 k

,",wlell·P'ckard S<>gapo<e C.b1e: NPAG CH 1,Ii1i ｾｩＺｾＧ､ 1616

[Pie.) lid. Howleli·p.ckard ISChwea) AG Kizi1ay

61h FloOC.lnchUpe House ChA\eau BJoc 19 Ankau
Ｔ Ｕ Ｐ ﾷ Ｎ Ｕ ｾ A1e,andra Road CH·1219 L. Llgnon· Tet. 25 03 09·17 BO 26

P.O. Box 58 G.n... ｔ ｾ ･ ｸ Ｚ 42576 OZEK TR
ａｾＬ｡ｮ､ｲ｡ POSI Off,.. Tel: (022) 96 03 n
Slng.pore 9115 lele,. 27333 hpa9 ell UNITED "R"B
Tet B317B8 Cable' H£WPACKAG Geneva EMIR"TES

ｔ ｾ Ｌ HPSG RS ZUB6' ｾ ｾ Ｑ ｡ ｾ ｯ ｾ ｉ ｾ Ｎ ｾ ｾ ｡ ､ Office)

S".rJeh
Tel: 354.2113
ｔ ･ ｾ Ｌ ﾷ 8136

www.valuetronics.com



lla SALES OFFICES Arranged alphabetically by country (cont.)

'Servlce Oftly

2·15·80

URUGUAY

Pablo Fe"ando S.A.C.el.
ａＧ･ｲ［ｾ Wa 2B77
Gasilia de Cotreo 370
MonteVideo

Tel: 40·3102
Telex: 702 Pl.tlIic 800lh

Para Pablo Ferrando

VENEZUELA

Hev.1ell·Paclc:ard de Venezuela
C.A.

P.O. Bo, 50933

Car.cas 105
los Rul<:es_e
3a lransvefsal
£diflCio Segte
Caraell 107
Tel: 239·4133 (20 liM,)
Telex: 25'46 HEWPACK

ZAMBIA

R.J. Tilbl<y (lam""') Lid.
P.O.80x 2792

Luaeka
Tel: 73793

MEDITERRANEAN AND

MIDDLE EAST

COUNTRIES NOT

SHOWN, PLEASE

CONTACT:
Hewlel1·paCkard S.".
loAedilerranean and IooIi<kJIe: Eas'

Opel"""
35. KolokO!tonl Slreel
Plalia KelaAaliou
GFl·Kitissia·..lhtna. Greece

Tel: 8080359/429
lelex: 21·6588
Gable: H£WPACKSA Alhens

SOCIALIST

COUNTRIES NOT

SHOWN. PLEASE

CONTACT:
!iewlell·Packald Ges.m.b.H.
Handelskai 52

P.O. Bo, 7
A·1205 Vlenne, Ausllia
Tel: (0222) 35 162110 27

C.bIe: HEWT'Al( ｖｾｮＢＮ
Telex: 75923 hewpal< a

OTHER AREAS NOT

lISTEO. CONTACT:

ｈ ･ ｷ ｬ ･ ｬ ｬ ﾷ ｐ ｩ ｣ ｾ ｡ ｲ ､

Intercontit'lenlal

3095 lleef C,eek RO<ld
Palo Alto, GaifOfnia 943G4

leI: (415)856·1501

TWX: 9 '0·373·1267
Cable: HEWP4CK Pelo 1.110

Terex: 034-8300. 034·8493

ｈ ･ ｷ ｾ ｬ ｉ ﾷ ｐ ｡ ･ ｫ ｡ ｬ ､ SA
7. rue c1J BDts·oo·lan
P.O.80x
CH·12 17 Meyrin 2 . aenev.

$wiUefland
Tel: (022) 82 70 00

cable' HEWPACKSA Geneva

Terex: 22466

FOR U.S. AREAS

NOT LISTED,
Contacllhe regional office

nearesl you:
AUlnta. Georgia. ,North

ｈ ｯ Ｂ ｹ ｾ Ｇ ｗ ｯ ｯ ､ Ｎ California.
Rockvlll., Maryland.
Roiling .....dow.. Il6nois.
Ther ｣ｾｴ･ addIeues

8fe hsled above.

USSA
He'll1eIl·Packard

Flepresen18live OffICe
USSR
Pokrovsky Boueva.d

4/17·kw 12
MOICow 101000
Tel' 294.20.24

Terex: 7825 he...pak $V

YUGOSLAVIA

!.sku Commerce. n.soI.o.
Zaslopstvo Hew\eU·Paekard
Obificev Venec 26

YU 11000 Beolilr."
Tet 636·955

lelelc 11530

Iskra Comm!fce, n.soto.
Zastopslvo Hewlell·Pacj(ard
loAiklosiceva 38/Vl1
YU·6Iooo LJubl/ono

Tel: 321-674. 315·B79
T.lex: 31583

3939 l.nkersllim Boue,ard MARYLAND 962 Cn.\>pe, Ave.
North HOllywood 91604 1121 Standard Onve Columbus 43229
Tel: 1213) an '2B2 P.rk....y Industrial Cenler Tel: 1614) 436·'041

TWX: 910·499·2671 HMo.or 21076 330 l'1ogress Rd.

3200 HiII,re... A' Tel: (3011 796·7700 Oovlon 45449

Polo Allo, CA 94304 TWX. 710·662·1943 Tel. (5131859·8202

lei: (4081 988·7000 2 Choke Che"y RO<ld OKLAHOMA

646 W. Hollh Ma,kel 81'd. Rock,1II0 20850 P.O. Bo, 32008
Soctomonlo 95834 Tel: 1301) Q48·6370 6301 N. Mell<lan Avenue

rel; (9'6) 929.7222 TWX: 710·828·9664 Oklahoma CIIV 73112

9606 4"0 Or""e MASSACHUSETTS TeJ: (405) 721,0200

P.O. 80' 23333 32 Han....1 Ave. 9920 E. 42rod SI"el
Son Diogo 92123 Lulnglon 02173 Svile 121

Tel: (714) 279·3ZOO Tel: 1617)861-8960 Tul.. 74145

363 8rookhoNo... 0'. TWX' 710·326·6904 T,I: (QIB) 665·3300

Sonia Ana. CA Q2705 MICHIGAN OREGON
Tel: 1714) 64 ;·0977 23855 Researell Orive 17890 S.W. Lower Boones
3003 $cotl Bou$eVSld Fsrmtngton Hmt 48024 Ferry $=load

Sonl. Claro 95050 Tel: (3131 475·8400 Tualatin 97062

Tel: (4081 98B·7000 724 Wesl Centre Ave. TeJ: (503) 820·3350

TWX; 910·33B·0518 Kolam"oo 49002 PENNSYLVANIA

454 Ganlon Cootl Tel: 16161 323·8362 1021 Bth Avenue

So. Son Fron<loeo 94080 MINNESOTA King 01 ｐｮｊｳｾＮｬｮ､ｵｳｬｮ｡ｬ Pari<

Tel: (4151 B77·0772 2400 N. Prior Ave. King 0' Prunlo 19406

'Tornno 51. Paul 55113 Tel: (215) 265·7000

Tel: (213) 705·3344 Tel: 16121636·0700 lWJ(: 510·660·2670

COLORADO MISSISSIPPI III leta Onve
5600 OTC P.rk....y 322 N. Mall PIaz. Pillaburgh 15238

EnglowoOd 801\0 Jackaon 39206 TeJ (412)782.Q4oo

Tel: 1303) 711·3455 lei: 1601) 982·9363 SOUTH CAROLINA

CONNECTICUT MISSOURI P.O. 80x 6442
47 Barnes 1nduslnal Road 11131 Colorado Ave. 6941..Q N. ｔｾ･ｮｨｯｫｮ Road
Barnes Park SOuth Kanu. CJty 64137 Columbi. 29206
Wallingford 06492 Tel. (BI61763·8OOO Tel: (803) 182·6493

Tet 12031 265·7801 lWX: 910·771·2087 TENNESSEE

FLORIOA 1024 Eleculive rafl'Cwey 8906 Kingslon f>ij(e
P.O. Box 24210 St. Loul163141 Knox'IIlIIe37919
2727 N.W. 8200 SIr",1 TeJ: (314) 876·0200 Tel: (615) 6QI·2371

Fl. Loudordolo 33309 NEBRASKA 3070 O"eclo" Row

Tel: (3051 Q73·2600 ｾ･､＼｣ＮＱ Only O1'eclo" Squate

4080 WoodcoCk Drive #132 7101 Mercy Road U.mphls 38131
B,o...nell BlJildlng Suite 101 TeJ: (901) 346·8370

J.cklonvWe 32207 Omatla 68106 "Nashvm.
Tel: 1904) 398·0663 Tel: 1(02) 392·0948 Medic.1 S.. Ｇ ｾ ･ Only

P.O. 80, 13910 NEVADA. Tel: 1615) 244·5448

8177 lal<e Ellen", Or. 'Loo Vag.. TEXAS

Orlando 32809 Tel: 1702) 735·66 10 417 I NoM Mesa

Tel: 1305) 859·Z900 NEW JERSEY ｾ Ｑ ［ Ｚ Ｇ ｾ ｾ Ｙ ｑ Ｐ Ｒ
P.O.80x 12826 Cry"aIB,ook 1'10lesslom! rel: lQ15) 533.3555
S"'e 5. Bldg. • B...1d,n9
ｏｬｦｾ･ Park NOIlh ROUIe 35 P.O. Box 428'6

Pen..cola 32575 Eatontown 07724 10535 Hafwtn SI.

Tel: (9041 475·8422 Tel: (2011542,'384 Houolon 77036
\ 10 South Hoo'" BI'd. TeJ: (7131776·6400
Sule '20 W. 120 Ganl"y Rd. 'lubbo<k

Tampl33609 P.rllmus 07652 Medical Service Only

Tel: 1813) B72-09OO ｾＨＲｾＬＧＶＮｾＺｾｾ Tel: (806) 799.4472

GEORG.A NEW MEXICO P.O. Box 1270
P.O eo, 105005 201 E. ａｬ｡ｰ｡ｾｯ ｒｾＮ

4SO Interslala NOflh Palkway ｾｯＺ ｂｯｾ 11634 Rlch,rdson 75081
AUanlo 30348 at"'" Tel: (214) 231·6101
Tel: 1404) 955.1500 11300 lomas Btv<I.. N.E.
TWX' 8'0-766.4890 Albuquolquo 87123 205 ｂ ｾ ｹ Mitchell RO<ld

. Tal: (505) 292·1330 Son Antonio 7B226
Medicol service Only TWX: 910.989.1185 Tel: (5'2) 434·824 I

ｾｾＱｾｾｾＱＺＷｾｾＹＲ 156 Wy," Drive UTAH
l .. Cruc•• 88001 2160 SOuth 3270 Wesl SlIetl

P.O. Box 2103 Tel: 1505) 526·2484 Soil Loko CItV 84"9

1172 N. ｏ｡ｶｾ onve TWX: 910-9983·0550 Tel: 1801) 972·471l
SoUlh Werner RobIn. 31098

• Tel: (Q 12) 922.0449 NEW YORK VIRGINIA

6 AulomBlton lane P.O. Box 9669
HAWAII COmpuie' P.... 2914 HunIl"'Y Sp<ing Road
2875 So. King 51'eel Albany 12205 Richmond 23228

HonolulU 96828 TeJ: 151B) 458-1550 Tel' 1804) 285.3431

Tel: (808) 955·4455 TWX: 710·444·4961 ｾｉ･Ｇ Sy'lemsJMedJCal

ILLINOIS 650 Perinton HiI Ollie, Park Or/y

211 PrOSpecl Rd. F.irport 14450 AirPOf1 Executive Cenler
Bloomington 6170' Tel: (716) 223·9950 Suile 302
Tel: 1309) 663·0383 TWX: 510·253·0092 5700 T.....ston A,enue

5201 Tollvlew 0,. No.1 PennsylvaN3 Plala Vlrglnts a.ech 23455
Roiling Mo.do... 551h Floor Tel: (8041460·2471

60008 30lh SI"e' & 81h A........ WASHINGTON
ｬ ｾ Ｚ (3121255·9800 No.. York 10001 BelIefield Office Pk.

TWX; 910·687·2260 Tel: (212) Q71·0800 t203. 1141h A.e. S.E.

INDIANA 58S8 Eo" Molloy Road Bollo,uo 98004

730 I N"'lh Shadel.rod A.e. SYlocuao 132 II Tel: (206) 454·397'
Indlanopoll, 46250 Tel: (315) 455·2486 TWX' 910·443-2446

Tel: 13'7) 842·1000 1 Cros,....ys Pa'" Wesl P.O. Bo. 4010
TWX' Bl0·260·1797 Woodbu.v 11797 Spokono 99202

IOWA Tel: (516) 921·0300 Tel, 1509) 535·0864

2415 HeIIlz RO<ld TWX: 510·221·2183 'WEST VIRGINIA

low. Clly 52240 rel'1513) 671-7400 Me<1icoVAnalylical Only

Tel: 1319) 351·1020 NORTH CAROLINA 4604 Mac Corkle Ave. S.E.

KENTUCKY 5605 Roann< Way Chorloolon 25304

10170 linn Sialloo Road Groentboro 27-409 let (304) 925·0492

Suo" 525 Tel: 191Q) 852·1800 WISCONSIN

Loul••1ll0 40223 OHIO 150 SOulh SUnny Slope Road

Tel' (502) 426·0100 Medocal/Compuler Only Brookllold 53005

LOUISIANA 9920 Catve' Road Tel' (414) 784·8600
PO. 80,; 1449 CincInnati 45242
3229.39 Wiiams Bor.te,ard Tel' (513) 891·9870

I\on.ol 70062 16500 Sp<'gue Road
TeJ (5041443·6201 Clo.olond 44130

Tel' (216) 243·7300

TWX: 810·423·9430

Emll.c lid. (Branch OIfICeI

P.O. Box 2711
Abu Dhabi

Tel: 33137011

UNITED KINGDOM

Hewlell·PaCkard Lid.
)(;"9 Sireel Lane
Wlnnerlh, Wokingtlam
BerkshiJe RGll 5AR

ｇｂﾷｅｾｲｯ､

lel. (0734) 784774

Terex: 84 71 7819

ｈ･ｗｾｬｬﾷｐ｡｣ｫ｡ｲ､ lid.
Fourier House.

257·263 High 51''''
lOllOOn Colne)'
St. A.banl, Herts

G8·Engl'OO
Tel' (07271 24400

Tere" '·8952716

Hewlett·Packard Lid.
Tf3taSgaJ' House
HaY>gabon Road
Altrlnchlm

Cheshit. WA 14 lNU

GB·England
Tel: (061) 92B 6422

Telex: 668068

HeW'letl·Packard lid.
Lygon COlJll
Hereward Rise
Oudl.y Road
Haillowen.
Wesl Midlanda. B62 850

ｇ Ｘ ﾷ ﾣ ｮ ｧ ｾ ｮ ､

Tet (0211 501 122'
Teler;' 339 ,OS

Hewlell·?ackard lid
Wedge House
799, London Road
Thornton Huttl

Surrey. CR4 6Xl
GB·Engiand

TeJ: 1011684·010318

Tere" Q46825

Hewlell·Packard lid.
14 ｗ･ｾ･ｹ SI

CaI'leford
YOlks WF 10 14£

Tel: 10977) 550016

TWX' 5557335

Hewlell·Packard ltd.
Trada)! Hovse
51. t..tary·s Walk
Maldenh••d
Berkshire. Sl6 1ST

GB-Engl.nd

Hew\eu·Packard Ltd.
ｍＢＬｾｹ RO<ld

Slaplehlll

ｂ Ｇ ｾ ｴ ｯ ｬ Ｎ BS'6 40T
GB·England

Hew\eU·Pach/d l1d.
South Qu.enlferry
Wesl lolho.n. EH30 91G

GB·ScOIIand
Tel. (031) 331 1188

T,te" 72682

UNlleD STATES

ALABAMA

700 Cenlury Park
Sulle 128

Blrmlngh.m 35226
Tel, (205) 822·6802

P.O. Bo, 4207

8290 WhileslluJg 0"
HuntIYIll.35802

Tel: 1205) 88'·4591

ARIZONA

2336 E. Magnolia 51.

Phoenix 85034
Tel: 1602) 273-8000

2424 Ea'1 A••gon Rd.
TUCIon 8S706
TeJ: (602) 273·8000

'ARKANSAS

Meocal SeN"" Only
P.O. Box 5646

Brady S1alion
LIttle Rock 72215
Tel: (501) 376·1844

CALIFORNIA

1579 W. ShaW' Ave.
Fre.no 9371 i

Tel: 12OQ) 224·0582

Ｑ ｾ Ｓ Ｐ fasl Orangelhorpe Ave.
FUllerton 9263\
Tet1714)870-1000

5400 Wesl Rosecrans Blvd.

P.O. Bo, 92105
WOJld Way Postll Cenler
Los A.nliltl.. 90009
Tet (213) 970·7500

TWX: 910-325·6608

1!UsN<0 & COmpany. ｬｉｾＮ SOUTH AFRICA SYRIA
10. Bazar Rd. Hewiell·Pachrd SOUl" Alnca General Electronic Inc.
Seclo, G·614 IPly ). lid. ......, ｂＮＢＢＧﾷａｾＢＬＧ Ebn Kay,

1,I8mabad Pl1vale 8ag Wel'tdywOOd, Streel

Tel: 28264 sandlon, ｔｲ｡ｮｳｶ｡｡ｾＮ 2144 P.O. Box 5781

PHILIPPINES Hewleu·Paek.afd centre ｾ･ｾＺｭｾＮＲｾｵＺＷ

The ｏｮ｢ｾ ａ､ｾＸｏｃ･､ Systems ｾｾＺｯｓｾＧＬｾｾＴｾ･ｮ､ｙｷｯｯ､Ｎ Telex. 11215 lTIKAl

CO<llOIal"'" Tel: 802.5111125 Cable: ElECTROBOR

ｾｾＧＢ Hei,... Str. Telex: B..1782 DAMASCUS

legasp. Vilage, Makati HewleU·PaCkard Soulh Atllc.a Me<bcalonly
P.O. Box '510 ｬ ｐ ｴ ｹ Ｎ ｉ Ｎ ｬ ｬ ｾ Ｎ sa...", & Co.

Metro Wtnlla P.O, Sox 120 Ptace AlfM
T.1: 85·35·81. 85·34·91. Ho...ard Place. B.P 230B
ＸＵＭＳＱＮｾＱ Cape PloYlIlce, 7450 Oam"cul
Tere,· 3274 ｾｉｎｅ PIne Pa'k Cen, •. F",." O,'ve. Tel: 16367·19697·14 268

ｐｬｮｯｬｯｮｾｯＮ Terex: 11304 SATACO SY
RHODESIA Cape 1'10,'nce. 7405 Cabre: SAWAN. DAMASCUS

Freid ｔ･｣ｾｲｩ｣｡ｴ Sares T., 53·795511vu Q SI.O..man Nilal EI Mia...,
45 ｋ･ｬＧｾ RO<ld No"h Telex: 57·0006 P.0.80x 2528

ｾｾＱｉｾｾｾＬｾＵＸ SPAIN Mamoun Briar SI'eel. 56·58

Tel: 705231 IS lines) He:wlelt·PaCkald Espal\Ola. OamlScu,

Telex: AN 4122 ｣ＮｾＯｪ･ｬ･ｺ 3 ｾＺｾＺＺＬＬｾｾｾ
POLAND E.Modrld 16 Cable: HlAl DAMASCUS

8.,0 Ini00macji Teemic,nej Tel: (I) 458 25 00 (10 hnesl TAIWAN

Kewlell·P,d<atd Tele'. 23515 hpe He...ren.Pad<"d Fa< East lid.

ｾ ｾ ［ ｾ Ｒ ｷ ｾ ｎ Ｎ ｷ ｡ Hew;el!·Packa,d EspaJ\ola SA Taiwan Branctf
Tel: 39 5962.395187 COlon4a ｍｬｴ｡ｾ･ｲｲ｡ Ban1\: Tower. 51h Fk)or
Tele.x.: 81 24 53 EQhcio Juban 205 TlJ/"I HalJ NOflh Road

do Costa 8rava, 13 TaIpei
PORTUGAL lllodlid 34 Tel: 102) 751·0404 (15 ines)

Teleclril·Ernpres.a Tknica de Hewlell.Packafd Espal\om. Hew'en.Packard Fat Easlll<J.
EqJipameC\los ｅｬｾ｣ｬｲｩ･ｯｳ SA. Taiwan Branch

S.a.•.l Milanesad021·23 68.2. Chung Cheng ＳＧｾ RO<ld
Aua Rodrigo da Fonseca 103 E.8Irc.tonl 17 Klohalung

Ｚ Ｚ ｾ ｉ Ｚ Ｚ ｾ ｮ Ｒ ｾ Ｓ Ｑ Ｇ Tel' (3) 203 6200 (5 lines) Tel: 107) 242318·Xaol>silrlg

lel. (19) 68 60 72 Telex: 52603 hpbe e Analyllcal Only

Te;e,(: 12598 Hew\eU·Paa,ard hpanda. San Kwang In$IIlJ'T\ef1ls Co.•
S.A lid.

Mede.IOnly A' R.m6n y CajaJ. I 20 Y"'9 Sui Road
ｾｬ･ｴ EdiflCio SeviRa, planta 9· Talp••

Inle,caml>o ｾｉ ｾ £·50.1110 5 Tel' 3515446·9 (4 I",,)

ｐ Ｎ ｧ ｯ Ｚ Ｚ Ｚ ｣ Ｒ ｾ Ｚ ［ Ｂ Ｇ Ｎ ｉ Tel: 64 44 54158 Tere,. 228Q4 SANKWANG

Avenlda Anlonto AuguslO Hewlelt·Pacj(ard Espanola S.A. TANZANIA
de Agl.ial 138 Edlllc.o Albia II 7' 8 Med><:alonly

P.Llabon E·8l1blo 1 Inlefnat;onal Aeradio (E.A.). Ltd

Tel: 1191 53 21 31n Tel: 23 B3 06123 82 06 P.O. Bo' 861

Telex" 16691 rt'Jl.Xllet P Hew5ett·Packard Espanola S.A. 0., •• S.l••m

PUERTO RICO CIl'lmon ｇ ｯ ｲ ｾ ｬ ｉ ｯ 1 hi: 2'251 Ext 265

Hewtt.Packard Inler- (Entlo.) Telex: 41030
AmeHC.lS E-V,lencl. 10 THAILAND

Pueno Rico Brancl1 Olf",e Tel: 96·361.13.541381.13.58 ｕｎｉｾｅｓａ Co. ltd.

Gale 272. SRI LANI\A Eleom Rese.rch ｂｵｾ､ｩｮＹ

tt2'OJ Urb. COUlVy Ckb ｾ･ｬｲｯｰｯｍｬｮ Agencies Ud 2538 Sukumvll Ave.
Cnolln. 00630 209/9 ｕｾｩｯｮ Place ea"vchak, B.ngkok
Tel: 1809) 762·7255 Colombo 2 Tel: 39·32·387. 39·30·338
Telex: 305 0514 Tel' 35947

QATAR Telex: 1377METROLTO CE ｾｾｉＺｾｾｾｄ "

ｾｳｳ･Ｇ TradinO & Contraclilg SUDAN CARTEL
PO 80); lS6J Aadlson Trade Caribbean Telecoms LId.
Doha P.O. 80, 921 P.O. eo, 732

TeL 22170 Kh.rtoum 69 F,ederick SIfee1
Telex: 443Q NASSER Tel: 4404B Port-o'·Spaln

ROMANIA ｔ ･ ｾ Ｇ 375 T,t: 62·53068

Hewlell·Pack"d SURINAM TUNISIA
Ａ ］ ｬ ･ ｾ ･ ｬ ･ ｮ ｬ ｡ ｮ ｬ ｡ $urlel Radio Holland N,V. Tunlsie E!e<:lfOOique

Bd n. Balcescu 16 Gfole HofslF. 3·5 Ｓｾ Avenue de la Uberte
Bucur..U P.O Box 155 Tuni,
Tel' 15 BO 23113 88 B5 Paramaribo Tel: 260 144

Terex' 10440 Tel' 72118. 77880 Col..,.

SAUDI.F:tAS.. SWEDEN lief. Av. de Garlhage

Uooern ElecUonic Hewlett·Packard Sverigt AS Tunl,
E$labOs/1lren, (H.. ｾ Office) Ernghels';ge<1 3. Fad< Tel' 253 82'
PO. Bo, 1228. B.ghdadiah 5·161 Brommo 20 ｔ･ｾｸＺ 12319 CABAM TN

50"1 Tel: (08) 730 05 50 TURKEY

Joddoh T"e, 10721 TEKNIM COmpany lid.
Tel' 21 7Q8 Gable: MEASUREMENTS Rrza Soh Pohle,1

Tere,· 40035 Siockholm C.d<le<o No.7

｣ ｡ ｾ Ｚ ELECTA JEDDAH Hew1eIl.Pacl<.afd Sverlge AS Kavaldidere. Ankara

Modern UeclJonic Frtila_sgalan 30 Tel- 275800
ESlablishmen1 (Blanch) S·421 32 vatlra Teie)!: 42155

P.O. Box 2728 ｆｲｾｲｵｮ､｡ lekrnm Com .• lid.
RIV.dh Tel: 103 114909 50 Batba'OS BU,.,i 55/12
lei 62596166232 Telell: 10721 via 9Jomma ｂ･ｳｬｾｹ｡ｳＮ Itt.nbul

Terex: 202049 ()Il;ce Tel: 613 546

Modeln £1ec00lllC SWITZERLAND Telex: 23540

Eslablo$hmenl18lancl1) Ke...rett-Packard lSc/lweiz) AG E.M.A.

PO 80,; \93 Zl\lcheJslrasse 20 t.ktIendrsliJI. Kollell;lJ' SOfll

......Khobar P.O. Be« 307 Medina Eidem SOkak 4 fl6
Tel' 44678·44813 Qi.8952 Schllo,.n, YUk..1ｃＬ､､･ｾ
Telex: 670136 ZUrich Ankara
C.bIe RECTA Al·KHOSAR Tel: (0'1 7305240 lei' 175622

SINGAPORE lelex: 53933 ｾｰ｡ｧ ell Vllma,Oz)'UIek

Newlen·Packard S"9iP"" Gabre: HPAG CH ｍＡｾ ｾｵ､｡ｬ .. C.d 1616

(Pte.1 Ltd. ｾｷｬ･ｬｬﾷｐ｡｣ｫ｡Ｇ､ l$chweil) AG Kilil8y
6th Fk>ot. ｾＢ｣｡ｰ･ House Cll&leau Bloe 19 Ankara
450·452 AreJUl,,,h RO<ld CH·1219 La Ugnon- Tel: 25 03 09 . 17 80 26

PO Bo, 58 Gonovo rele" 42576 OlEK TR

Arexand<. PoSI Olf",e ｔｔｾ･ｾｸＨｏ .. 2
2
2
7
)39633 ｾＮＲｑＲＮＮ UNITED ARAB

Sinoapore 9115 Ie ....... \.0<11

Tel: 631788 Cable: HfWPACKAG Genev. ｾｾＺｾａｌｾＺＧｾｈＢ､ Offic<)

Telex: HPSG RS 21486 P.O. Box 164'

SharJ,h
Tel: 35412113

Telex: 8136

www.valuetronics.com
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