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/

OPERATING AND SERVICE MANUAL

87438
REFLECTION-
TRANSMISSION
TEST UNIT

-
s

PRESS PROOF /7] HEwLETT

PACKARD
www.valuetronics.com

== -



CERTIFICATION

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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SERIALS PREFIX
This manual applies directly to HP Model 8743B
Reflection-Transmission Test Units having serial
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SAFETY CONSIDERATIONS

GENERAL

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

A 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).

4 Indicates hazardous voltages.
<

Indicates earth (ground) terminal.

The 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.

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

www.valuetronics.com

CAUTION

SAFETY EARTH GROUND

This is a Safety Class 1 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.

SERVICING

WARNING

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 may 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.
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36 PIN
CONNECTOR POWER CABLE

EXTERNAL
REFERENCE LINE
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Figure 1-1. Model 87438 Reflection-Transmission Test Unit
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General Information

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION

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.

by a front panel pushbutton or with remote contact
closures.

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 e¢m for reflection tests, and up to 30 cm for
transmission tests. If more compensation is needed,
additional line may be installed in place of the
removable rigid coax link on the rear panel.

Specifications

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

Impedance: 50 ohms nominal.
Maximum RF Input Power: 2 watts. i

Source Reflection Coefficient:2 <0.09, 2.0 to 8.0
GHz; <0. 13 8.0 to 12.4 GHz; <02 12.4 to 18
GHz

Termination Reflection Coefficient:3<0.13 in Re-
flection Mode, 2.0 to 12.4 GHz; =0.2 in Transmis-
sion Mode, 2.0 to 12.4 GHz; typically <0.2,12.4 to
18 GHz.

Directivity: >30 dB, 2.0 to 12.4 GHz; =18 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° phase, 12.4 to 18 GHz.4

Reflectmn Typically <#£0.09 magnitude, <+6°
phase as read on the 8414 A 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.

WS AtiTethdiRics L

30 dB nominal.

rt, 20 dB
el Qutput,

Reference Plane Extension: 0 to 15 em for reflection;
0 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 (291b). Shipping, 156.3 kg (341b).

Size: 140 mm H x 425 mm W x 467 mm D (5%” 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.

4 Using 11610B with 10 dB pad.

5 Amphenol RF Division, Danbury, Connecticut.
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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 8743B 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

-17 50- ial =gttenuafor is recom-
Sl Na TR EOBIEL LY o A
attenuator connected between the output of the
device under test and the HP 116108 Semi-Rigid

1-2
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Cable reduces the ambiguity due to mismatch be-
tween the 116108, 8743B, and 8411A. A 10-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 ameter. The 8414 A 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.
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1-25. INSTRUMENTS COVERED BY
MANUAL

1-26. Kach model 8743B carries a two-section
serial number (0000A00000). 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

www.valuetronics.com

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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Installation

SECTION i
INSTALLATION

2-1. INCOMING 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-

SR AT TS GOl - o

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.

¢. Use enough shock-absorbing material (3 to 4
inch layer) around all sides of the instrument to
provide firm cushion and prevent movementinside
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 Model 8743B 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 Model 8743B 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. Toprepare the Model 8743B 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.

CAUTION

To avoid damage to the instrument, set the
115-230 switch to the line voltage to be used
before connecting the power cable.
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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.

www.valuetronics.com
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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 air circula-
tion and make the Model 8743B 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).
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Operation

SECTION Il
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 Model 8410B 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 cm beyond the
UNKNOWN port. For transmission measure-
ments, the line stretcher can be used to determine
the total electrical length (up to 30 cm) 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.

www.valuetronics.com

3-5. A special recess for the HP 8410B Network
Analyzer’s 8411A Harmonic Frequency Converter
permits direct connection to the 8743B 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 87438 with
the HP 8410B Network Analyzer are included in
Figures 3-3 through 3-6.

3-1
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FRONT PANEL FEATURES

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

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 c¢cm 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.

www.valuetronics.com

. FUNCTION selectors. Setup the internal

microwave circuits for making reflection or
transmission measurements. Pushbutton
glows, indicating function selected.

. TRANSMISSION RETURN port. Makes

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

. UNKNOWN port. Makes RF connections

to the device under test for reflection or
transmission measurements. APC-7 type*
50-ohm precision 7mm sexless connector.

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

3-2

Figure 3-1. Front Panel Features
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REAR PANEL FEATURES

. 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.

. 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.

. 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 N and
mates compatibly with type N connectors
whose dimensions conform to MIL-C-39012
and MIL-C-7 (see dimension drawing).

. 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 Vdec. Maximum current from the 8743B
when the contact is short circuited is 12 mA.

www.valuetronics.com

. Power Cable Connector.

. Power Line Fuse Holder.

. Line Voltage Selector.

. Serial Number Plate.

0.316MIN.
0.320MAX.

0.063 MIN,
0.066 MAX.

S

«—0.207 MAX.

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

“Slo-blo” fuse
rating for 115 and 230 Vac on adjacent plate.

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.

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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Model 8743B

REFLECTION MEASUREMENTS

COAXIAL SHORT
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Figure 3-3. Reflection Measurement Using Network Analyzer with 84124 Display (1 of 4)
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Model 8743B 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 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 8750A 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 84124, 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 thatit can be used to setany 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. Adjustthe 8410B PHASE VERNIER control to position 8412 A phase trace on the center
graticule line. Alternately increase the 8412A PHASE DEG/DIV sensitivity and adjust
the 8410B 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 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.

www.valuetronics.com

Figure 3-3. Reflection Measurement Using Network Analyzer with 8412A Display (2 of 4)
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Operation Model 8743B

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

2. Adjust the 8¢10B 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 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.

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. Atthe 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
CBT.

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 CR'T 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.

www.valuetronics.com

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

Operation

1;

2.

PROCEDURES FOR CW MEASUREMENTS

Calibration for Reflection Phase

Connect equipment as shown in the test setup.

Connect a coaxial short such as the HP 11565A to the 8743B UNKNOWN port and de-
press the REFL pushbutton. On the 84124, set MODE switch to PHASE and PHASE
DEG/DIV switch to 90.

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

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.

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 8412 A
PHASE DEG/DIV sensitivity and adjust 8410B PHASE VERNIER until the phase dot is
at the center graticule line with the PHASE DEG/DIV set at 1.0 DEG/DIV.

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 8743BREFER-
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.

www.valuetronics.com

Figure 3-3. Reflection Measurement Using Network Analyzer with 8412A Display (4 of 4)
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Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display (1 of 4)



Model 8743B

Operation

1.

2.

1.

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 “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

Connect equipment as shown in the test setup.

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/DIV switch to 90.

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

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.

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 ifitis 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 counter reads all zeros.

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

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

On 8412A, 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 calibration will be invalid.

Calibration for Transmission Magnitude

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

www.valuetronics.com

Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display (2 of 4)
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Operation 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
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. Atthe 84108, adjust the TEST CHANNEL GAIN to center the trace on the CRT. Set the
AMPL DR/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 CHANNEIL 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.

www.valuetronics.com

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

Operation

1,
2

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

Connect equipment as shown in the test setup.

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/DIV
switch to 90.

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

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.

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
DEG/DIV sensitivity and adjust 8410B PHASE VERNIER until the phase dot is at the center
graticule line with the PHASE DEG/DIV set at 1.0 DEG/DIV.

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 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.

www.valuetronics.com

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

3-11



Operation Model 8743B

REFLECTION MEASUREMENTS

NEGATIVE BLANKING BLANKING
SOURCE
SOURCE CONTROL \
CONTROL SWEEP 1V/GHz "
TPUT
el ¥ OSCILLATOR y FOUTPUT pe
(o— . HPgds|| = @ e ° ;'g&é“
;s NETWORK DISPLAY
© 0 0 0 o~ g oflRFPLUGIN ANALYZER T : PLUG?N
- - ws . =
O@== == =80 N W)
RF
HP B411A
- HARMONIC
RF FREQUENCY
IN CONVERTER
- M
HP 87438 ] &
TRANSMISSION- | —— H §H
REFLECTION
TEST UNIT
g =
| UNKNOWN TRANSMISSION
: PORT RETUAN PORT
HP 11565A

COAXIAL SHORT

www.valuetronics.com
1

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

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 11565 A 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 indicationof I' =1£180° The
8410B/8414A/8743B 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
Calibration 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 8414 A display.

NOTE
For small reflection coefficients, the 8414A resolution can be improved by
increasing the 8410B TEST CHANNEL GAIN. For example, increasing the TEST
CHANNEL GAIN by 20 dB changes the full scale reflection-coefficient calibration
from 1.0 to 0.1 at the outer circle.
www.valuetronics.com

Figure 3-5. Reflection Measurement, Using Network Analyzer with 8414 A Polar Display (2 of 2)
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Model 8743B 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 “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 I'=1 £0°

The 8410B/8414A/8743B 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. Notethe 8410BTEST 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 of the transmission gain or loss of the
device under test.

www.valuetironics.com

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 G so full scale reflection on
thwww,—,svnaiua UGS .G ent you
wish to measure. Attach a sliding load such as the
HP 905A to the 8743B UNKINOWN port. Slide the

3-16
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Figure 3-8. Locus of Measured Reflection when
Load is Moved.

e
]/

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 8413 A. 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



Model 8743B

Table 3-1.  Contact Closures for Remote Operation
J1 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 8492 A 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 attenuator. 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.

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

i the 87438
ngmﬂmmﬁ%@mm mode of
operation, the front-panel pushbuttons are enabled
and remote TRANS-REFL select pin 24 is

Operation

REMOTE CONTROL
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CONTROL
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\OR 36
14
| REAR PANEL
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CONNECTOR

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

disabled. When remote-manual select pin 17 is
connected to a remote control common (pin 18 or
36), the 8743B 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
8743 A supplies approximately +12 Vdec for the
open-circuit condition and 12 mA of current for the
short-circuit condition.
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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.

www.valuetronics.com
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¢. Donot apply ANY twisting force to the inner
conductor.

d. Do not attempt to repair contacts.

e. Do not re-use contacts.

CAUTION

Inward pressure or twisting force applied to
the inner conductor of the UNKNOWN port
connector can render the Model 8743B 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 contact. 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 Model 8743 B 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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APC-7 CONNECTORS
COUPLING
SRR SLEEVE
A =
N
INNER
CONTACT 1 | ——————SUPPORT
HOLDER sl | — 1 BEAD
-H- —— INNER
D000DRNNNNN CONDUCTOR
CONTACT
[
--..\__\
— x-_ﬁ_g
OUTER
CONDUCTOR
!
Y
COUPLING
NUT
USE CARE
To Connect: 1. Keep contacting surfaces smooth and clean,
1. On one connector, retract the coupling sleeve 11;2.3??1;;1:&21?11%rig;ﬁ:gﬁcgartlcles s
by turning the coupling nut counterclockwise g AR '
until the sleeve and nut disengage.
2.  On the other connector, fully extend the coup-
ling sleeve by turning the coupling nut clock- COUPLING NUT
wise. To engage coupling sleeve and coupling \
nut when the sleeve is fully retracted, press P
back lightly on the nut while turning it clock- =
wise,
3. Push the connectors firmly together, and thread
the coupling nut of the connector with re-
tracted sleeve over the extendedsleeve, Leave COUPLING SLEEVE
the other coupling nut in the original position;
closing the gap between coupling nuts tends to
loosen the electrical connection.
. CONTACTING
To Disconnect: SURFACES
1. Loosen the coupling nut of the connector show-
ing the wider gold band.

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 iscpropyl aleohol.
IMPORTANT: Do not use aromatic or chlori-

WIDER nated hydrocarbons, esters, ethers, terpenes,

BAND higher alcohols, ketones, or ether-alcchols

such as benzene, toluene, turpentine, dioxanne,

gasoline, cellosolve acetate, or carbon tetra-

2. IMPORTANT: Part the connectors carefully chloride. Keep exposure of the connectors

to prevent striking the inner conductor con- parts to both the cleaning fluid and its vapors
wwws:valuetronics.com 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.

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 ifs 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 exiractor 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 pushbutfon 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.

_www.valuetronics.com

Figure 3-12. Pushbutton Selector Bulb Replacement
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4-1.

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

PROCEDURES

Table 4-1.

PERFORMANCE TEST

SECTION IV

PERFORMANCE TESTS

Performance Tests

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.

Recommended Test Equipment for Performance Test Procedure

Instrument

Critical Specifications

Recommended HP Model

Sweep Oscillator

GHz for Opt. 018).

Power Variation: £7 dB
VSWR: <3:1

Frequency Range: 2.0 to 12.4 GHz (2.0 to 18

Output Power: 1 mW minimum into 50 ohm

8620C/86290B
8350A/83592A

Network Analyzer

No substitute may be used.

8410B/8411A Opt. 018/84124A

w

. and 8414A

Storage Normalizer | No substitute may be used. 8750A

Short 50-ohm short (APC-7 connector) 11665A
50-ohm Coaxial 50-ohm coaxial sliding termination with 905A

Sliding Load APC-T connector.
SWR: =1.05, 1.8 to 18 GHz
Dual-Directional Frequency Range: 2.0 to 18 GHz 11692D
Coupler Directivity: 224 dB
Adapter APC-7 to N | 50-ohm adapter 11525A
ww.valuetronics.com

50-ohm Fixed Load 50-ohm APC-7 connector 909A
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DIRECTIVITY TEST

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

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

__www.Vvaluetronics.com

NEGATIVE BLANKING BLANKING
2818 Z.AXIS
SWPIN
SOURCE
SOURCE CONTROL g Yy vy
CONTROL SWEEP 1V/GHz k.
ouTPUT & OSCILLATOR ¢ & OUTPUT
S ——— =) HP 84108 HP 8412A
s NETWORK DISPLAY
© 6 0 0 6 - & O gppLUGIN ANALYZER PLUG-IN
D@ == wm - @ [FIEE Jc] TRED
SWEEF RF REF
ouT INPUT
HP 8411A
HARMONIC
RF FREQUENCY
L CONVERTER
HP 87438 \ B |
TRANSMISSION- |
REFLECTION
TEST UNIT
s — 5,
UNKNOWN | TRANSMISSION
PORT | HP 9054 RETURN PORT
HP 115654 A SLIDING LOAD
coaxtaL {+— o
SHORT

I Adjust the 8410B AMPLITUDE VERNIER for a

. Remove the coaxial short and replace with the sliding

dB. Phase the sliding load, noting the display. At the

. Repeatsteps 2 through 6 for other frequency segments

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

Set the 8410B TEST CHANNEL GAIN to 20 dB.
convenient amplitude reference on the 8412A. Draw

the average of this trace on the CRT with a grease
pencil.

load.
Increase the 8410B TEST CHANNEL GAIN by 30
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.

as necessary to cover the range of 2.0 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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DIRECTIVITY TEST (Cont'd)
NEGATIVE BLANKING BLANKING
SOURCE
SOURCE CON‘IRUL"
CONTROL SWEEP 1V/GH2
QuTPUT | OSCILLATOR § OUTPUT
@
e HP 84108 s | E
B v POLAR
© 0 © © 0= 3 O|RFPLUGIN ANALYZER | [ ISELAY
- - - " ol|/| PLUG-IN
D@ = = =B R FREE
REF
L3 INPUT
l HP 8411A
. HARMONIC
RF FREQUENCY
AN r CONVERTER
TRANSMISSION- | ——
REFLECTION
TEST UNIT
unknown | TRANSMISSION
PORT | HP 9054 RETURN PORT
HP 115654 X SLIDING LOAD
COAXIAL I}~ A/
SHORT

the center of the cluster at the outer circle of the
graticule.

www.valuetronics.com

Procedure, Using the 8414A Display Unit 7. Remove the coaxial short and replace with the sliding
load.
1. Connect equipment as shown in setup above. 8. Increase the 8410B TEST CHANNEL GAIN by 30
. dB. Phase the sliding load, noting the CRT display. At
2 Connecctl téle coaxu;l S%(E]t:}f’ thegaﬁ'? UNKNOWN the point where the trace comes nearest to the outer
pos a3 slepreks. \he PREARKEEDE, circle of the graticule, the mean value of the trace must
3. Set the Sweep Oscillator to automatic sweep. Adjust be inside the outer circle.
the Sweep Oscillator and Network Analyzer controls B it st dist th Yourl sntlidhetrd)
to phase lock the Network Analyzer over the segment ’ e - R 0]:1 o
of the 87438 frequency range covered by the Sweep make single-frequency measurements as follows:
Oscillator. If necessary, adjust 8410B TEST a. Set the Sweep Oscillator to single-frequency
CHANNEL GAIN to place trace on CRT. operation. Select the frequency which corre-
4. Push and hold the 8414A BEAM CTK pushbutton 3ors 0 5 DO Sh SRR RO SR The
and adjust the centering controls to place the dot in pray-
the center of the polar display. b. Adjust the 8414A centering controls, while
. hasing the load, until the circle rotates about the
5. At the 8743B, adjust the REFERENCE PLANE : . :
EXTENSION to collapse the trace to a dot or smallest emtecat s L fuf B oy
cluster on the 8414A. c.  Depress the 8414A beam center pushbutton. The
6. Adjust the 8410 TEST CHANNEL GAIN and dot must be inside the outer circle of the graticule.
AMPLITUDE VERNIER controls to place the dot or 10. Repeatsteps 2 through 9 for other frequency segments

as necessary to cover the range of 2.0 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
: — NORMALIZER
INTERCONNECT
NEGATIVE BLANKING BLANKING
2.AXIS Z-AXIS
SWPIN
SOURCE SOURCE  § Yy v v
CONTROL SWEEP 1W/GH2 CONTROL NORMALIZER
QUTPUT OSCILLATOR ¥ ¥ ¥ OuTRUT INTERCONNECT
[co— . HP 84108 HP 84124
= BF PLUG-IN NETWORK DISPLAY
- I e |l ANALYZER PLUGAIN
Q== == == 8 N E<] -
' FREQ
SWEEP RF REF
auT INPUT
HP 84114
HARMONIC
FREQUENCY
| CONVERTER
HP 115258 HP 115254
TYPE-N TO APC.7 TYPE-N TO APC-7
ADAPTER ADAPTER
REFERENCE TEST
UNKNOWN [
— PORT
—CIW—~ =]
INPUT INCIDENT
o
HP 11672D EEE—
DUAL-DIRECTIONAL HP 3094
COUPLER D FIXED
HP 115258 | COAXIAL
TYPE-N TO APC-7 | LOAD
REFLECTED L. ADAPTER 7 I
e T < ——— e af] =]
\l TRANSKISSION
TESTPORT | RETURN |
| PORT
HP 115654 HP 87438
C““"“"—I TRANSMISSION REFLECTION
SHORT ] TEST UNIT
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Figure 4-1, Performance Test (3 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.

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

g, 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 87504, press CHL, Display INPUT, Reference
Memory STORE INPUT, then Display INPUT—
MEM in that order.

5, At the 8410B, adjust AMPL VERNIER to place the
trace on the center line of the 8412 A 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.

¢. Remove shortfrom 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 GAIN 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.

www.valuetronics.com

9.

10.

11.

12.

13.

14.

15.

At the 8743B, press TRANS pushbutton.

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.

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

At the 8743B, press REFL pushbutton.

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.

At the 8743B, press the TRANS pushbutton.

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

Option 018 Only

16.

18.

19.

20.

If the 87438 has Option 018, set Sweep Oscillator
START frequency to 12.4 GHz and STOP fre-
gquency to 18 GHz. Press 8743B REFL pushbutton.

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.

At the 8743B, press TRANS pushbutton. Repeat
steps 7 and 8 above. The return loss should be
=214 dB; this is equal to a reflection coefficient of
=<0.20.

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

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.

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
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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.

9. Connecta 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 UNKINOWN port
and grease pencil the trace of the open circuit on the

CRT.
# = S e ; % -
= [ - |
| LECT oo r
o |
I}‘b? 'I_'. e}
2:2‘? ¥
i g —
j‘_ f jr‘%'\' :
\
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7. Determine the maximum peak-to-peak amplitude as
shown above, and read directly from the 8412A CRT
graticule.

8. The maximum peak-to-peak amphtudeam:zt not
_exceed 1.59 dB:(reflection coefficient of 0.09) from 2 -
to 8 GHz, and2:29-dB° (feflection coefficient of (.137

fram 8 to 12 4 GHz.

NOTE

VSWR=antilog 0.05(peak-to-peak amplitude
in dB); VEBWR=(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).

g, If the 8743B is Option 018, set Sweep Oscillator
START frequency to 124 GHz and set STOP
frequencyto 18 GHz. Repeat steps 2 through 8 f forthe
‘12.4-t0. 18 GHz frequency bands: The maximum™™,

“peak-to-peak amplitude must not exceed 3.5 dB
(reﬂection Coefflc;ent of 0.2).

Figure 4-1. Performance Test (6 of 6)
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4-3. RF TROUBLESHOOTING
4-4. Introduction

8743B 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
8743B 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 87438, 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
ANWWLNAIURIrORIES.COMm tor

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
REFLECTION 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.



Model 8743B

3.

=1

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.

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

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

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

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

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.

www.valuetronics.com

Installation.

Performance Tests

To install the A5, A6, and A7

Assemblies:

1.

Assemble the three coaxial switches into one
unit.

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

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

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

Connect cable W7 to the A6 Assembly and
tighten connector.

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

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

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

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.
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Figure 4.2. Insertion Loss Troubleshooting (1 of 4)
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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).

NO

NO

YES

Step 3 \ 4

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 lNO

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

v

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,
AT, and associated connectors.

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

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.

NO

YES
www.valuetrorl.lcs.com

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 DC1 and its 10-dB
attenuator. (See Note 5.) If the average of the
two traces is greater than 2 dB, troubleshoot W6,
W7, W8, A5 and A6, and associated connectors.
If step 2 checked OK frouble 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)
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Performance Tests

Model 8743B

Response Curve A

See Note 2 A
" T
M<“B
: F] \\ _L

See Note 3 |

Response Curve C

<2.3dB

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.

www.valuetronics.com

4-12

Figure 4.2. Insertion Loss Troubleshooting (3 of 4)
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Performance Tests

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 DC1 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:

E CAUTION

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 oi:en 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)

CABLE WASHER
HP PART No, 5000-8676

www.valuetronics.com

Figure 4-3. Position of Outer Conductor Washer
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5-1.

INTRODUCTION

SECTION V
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.

5-3. ORDERING INFORMATION

5-4. When ordering a replacement part listed in

Table 5-2:

a. Quote the Hewlett-Packard stock number for

5-5.

Replaceable Parts

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

To order a part not listed in the tables:

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

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

Address the order of inquiry to the nearest
Hewlett-Packard Sales and Service Office

the part. listed at the rear of this manual.
Table 5-1. Reference Designators and Abbreviations
REFERENCE DESIGNATORS
A = assembly F = fuse MP = mechanical part v = vacuum, tube, necn
B = motor FL = {liter P = plug bulb, photocell, ete.
BT = battery Ic = integrated circult Q = transistor VR = voltage regulator
c = capacltor b = jack R = resiator W = cable
cP = coupler K = relay RT = thermistor X = socket
CR = diode L = lnductor 8 = gwitch Y =  erystal
DL = delay line s = loud speaker I = transformer Z = tuned cavity,
Ds = device signaling {lamp) M = meter TB = terminal board network
E = misc electronic part MK = microphone TP = test point
ABBREVIATIONS
A = amperes H = henrles N/O = normally open RMO = rack mount only
AFC = automatic frequency control HDW = hardware NPO = negative positive zero RMS =  root-mean square
AMPL = amplifier HEX = hexagonal (zero temperature RWY = reverse working
HG = mereury coefflclent) voltage
BFO = Dbeat frequency oscillator HR = hour{s) NEN = negative-positive- 5B R
BE CU = beryllium copper HZ = hertz negative SCR -  serew
BH = binder head IF = intermediate freq NRFR = not recommended for SE & delaniim
BP = bandpasa field replacement
IMPG = |mpregnated = SECT = sgection(s)
ga% & :ﬁ' T NCD = Incandescent NSR - mllﬁ?anlelv SEMICON =  semiconductor
= backward INCL = Include(s} rep st = silicon
CCwW = counter-clockwise NS = lnsulation{ed) o =SIL = gilver
CER = ceramic INT = internal g g haenpion: & = slide
CMO = cabinet mount only g = W?de i SPG =  gpring
COEF = coefficlent K = kilo = 1000 o =RE SPL = special
COM = common P 88T =  gtainless ateel
COMP = composition LH = left hand 2k SR = split ring
COMPL = complete LIN = linear taper pC = pristed elecult . STL = gteel
CONN = connector LK WASH = lock washer i = pleplarans =10)
CcP = cadmium plate LOG = logarithmic taper farada TA = tantalum
e PH BRZ = phosphor bronze TD = time delay
CRT = cathode-ray tube LEF = low pass [titer
cw = clockwlse PHL = Phillips TGL = toggle
M = milt =16-3 PV = peak inverse voltage THD = thread
DEPC = deposited carbon EG % s —_10 PHNP = positive-negative- Ti = titanium
DR = drive e e positive TOL = tolerance
ELECT = electrelytic ﬁg; ngEM : ;:::i;::-_l:lxlde P/O = partof TRIM = trimmer
ENCAP = encapsulated MFR = mamnfachurer POLY = polystyrene TWT = traveling wave tube
EXT = external MHZ = mega hertz PRRe o prendin u miero = 10-5
MINAT & mintatire POS = position(s)
F = farads MOM = e FOT = potentiometer VAR = variable
FH = flat head MTG = mmmll.ngw PP = peak-to-peak VDCW = deo working volte
FILK = filister head e r Weaylaes PT = point W/ . i
FXD = fixed 2 PWV = peak working voltage b Z s
-
= nang (10-9) RECT = rectifler Wiy = working loverse
www:!:val monlcs-cpm = pormally closed RF = radio frequency voltage
GL = glass NE = meon RH = round head or ww =  wirewound
GRD = ground(ed) N1 PL = nickel plate right hand w/o = without

5-1



Replaceable Parts

Table 5-2. Replaceable Parts

Model 87438

Reference HP Part |c Ot D s g Mfr

; . escription Mfr Part Number

Designation Number |D Y P Code

Al NEZ43- 60001 7 1 POWFR SUPPLY AGSEMEL Y CHARD g7 a43i-50001

alcl nLel-29310 L] 1 CAPACTTOR-F AL .01UF +RO-20% 100VDE CER a2EARD 015&0-2930

AICE 11g0-0141 2 1 CAPACTIOR-FXD SO0UF+75-10% SOVDL Al GEERT IDDSANLCOSUTDE

&iCR1 1901-002% 3 4 DIOGE -PUR RECT 200V 750MA DD 29 20880 1701-0024

AICR2 1701-0026 3 DIOLE -PUR RECT 200V 750HA TD-2% 2480 1901-0026

AICR3 19201-0026 3 DIDDE-PRR RECT POdV 750MAa DO 29 20480 1901 -0026

A1CR4A 1701-0024 3 DIONC -PWR RECLT 24000 750HA DD-29 e it 1901-0026

AI1CRS 1901-0208 S 1 DIODE- PWR RECT 100V 1.58 28480 15010200

AICRSG 1202-3193 3 1 DIONE- TR 13,3V 5% [0-35 PR=.4W 23480 1702-3193

Alal 1h54-0871 7 7 TRANGTIGTOR NPN 5T PD=300MW FT=200HH7 wE480 1854-0071

ALGR 1854-003% 7 & TRANSTHETOR NPN ZNAODS3S §G1 TN 37 Ph=1W nigeg SN2

A103 1R54-0071 7 TRANGIATOR MPN SI1 PR=300MW FT=200GHK7 AR 1854-0071

ARl G678-3640 9 1 RESISTOR 1.AK S22 2W MO TC=ne -2D0 271467 FP42-2-ToO-1801-T

ALRZ 0757- 1471 4 1 RESTSTOR 825 1% 1256 F To=0+-100 24544 CA-1/8-TO0-825R~F

AIR3 B757-0177 3 a RESTSTOR 21.%5K 1% 1254 F TC=0+:=100 24546 Ca 1/8-TOD-2152-F

AlRS oRil--1472 S 1 RESISTOR 3.3 5% 2W PW TC=04-400 7a042 BlWH2 383 -T

ALRE &678-3154 0 1 RESTISIOR 4.2°K 1Z .125W F TC=04--100 24544 C4 -1/8-TD-4221 -F

AlRE 0N7597-0438 3 5 RESISTOR S.11K 12 1234 7 Te=0+-100 2A54H C4-1/B-T0-S111-F

AIRT Map-1758 3 1 RESTSTOR-TRMR 1K 5% WW SINE- ADJ 170N 205480 21301758

Az nE743 L0002 | 8 1 SWITCH ASSEMRBLY 2480 GE7AZR-ROO007

ARCR1 179010025 e 12 DIORE-GREN PRP 100V 200HA DD-7 20480 1?01-002%5

AZCRZ 1901-802% 2 DIOBC -GEM PRP 100V 200MA DO 7 28400 1901-0025

AZDE1 2140-0213 7 a2 LAMP -TNCAND 73037 28VDC 40#A T--1 -3/4-RILE a4a0nF 7387

ANDSE 2140-0213 7 LAKP - INCAMD 7337 20VDC 4HMa T-1-3/4-DULB neRng 7387

AZO 1854 1071 7 TRANSTSTUR NPH 51 PD=300HY FT=2D0MHT7 SRaRN 1654-0071

ATh2 1854-0071 Vi TRANSISTOR NPH S1 PD=300HW FT="00MH7 284R0 1854-0071

AZRT 0757 - 0428 3 RESTISGTOR 5.11K 1% .12%W F TC=0+-100 24546 Ca-1/B~-TO-5111+F

ADRD 4H98=-3450 7 4 REGISTOR 42.2K 1% .125W [ TC=0+~100 2AT46 C4-1/0-T0-4202-F

APRI 07S7 D438 3 RESTSTOR S5.11K 1% 1254 F TC=0+-100 EELETY Ca-1/8-TO=-5111-F

ALRA 0757~ 0438 3 RESISTOR 5.11K 1% 125 © TC=0+4-1400 24544 CA-1/8-TO-5111-F

ATRD 043450 9 RFSTSTOR 42.7K 1% .125W F 1C=0+4-100 24548 CA-1/B--TN-4227 -F

a°RE 0757-0438 3 RESTSTOR S.11% 12 1254 F TC=0+-100 Fa54s fa-1/8-T0-5111-F

APRT A7&7-1000 g 1 RESBIGTIOR S51.1 1% .54 F 1C=0+-100 203480 ovs7-1000

AZ51 HOT SEFARATEC! Y REPLACEARLE

A252 NOT STPARATELY REPLACEABLE

A3 0B743-60038 | O 1 RELAY DRIVER ASSEMDLY zB4anu 0874360038

AlC] aLsa 0121 1 1 CATATTTOR -FXD ,1UF 400-20% SOVDE CER 2E400 piso-0121

AZCRL 1901 -002%5 2 PIONE-GEN PRP 100V 2080HA DO-7 2R480 1901-0025

A3BCRE 1201 0025 e D10ODE: BTN PRF 100V 200HA TO-7 nR4B0 1901-0025

AZCR3 19010025 2 DIONE-GEN PRP 100V 200M4 DD 7 20480 1901-0025

ATNA4 1901 -0025 a DYONE -LEN PRP 100V 200HA EO -7 ZR480 1701-0025

AICRS 1701-0025 2 DIODC-CEN PRP 10DV 200Ma DD-7 28400 17030025

AJICRS 17010025 2 DIODE -GEN PRP 10GY 2008A BD-7 2a480 1901-0025

AACRT 1901-0025 2 RIODE-GEN PRP 10G6Y 200MA DO -7 PR4ED 1#01-0025

AILRA 1701-0025 2 DIDDE GEN PRP 1DNDY 200HA DD-7 28480 1701-0025

AZCRE 1701-002% -6 DIODE-GEN PRP 100 200HA DD-7 RB4RN 1901 -0025

A3CAI0 1701 -002S 2 DIUDE -GEN PRP 100V 200MA O -7 SR80 19031-00E5

AACR11 1702-0551 i § 1 DIODFE-ZHNR &.19Y 9% DO -15 PD=1W TC=+ . 0221 2d480 1702~-0551

Al 1G54--0039 7 ~I'R\#ﬂ‘{".':.u'!"i'!".'ll! NPN 2N30535 5T TO-39 Ph=1W 192K ANJI0S35

AE2 10534-0039 7 TRANGISTDR NPN PN3IQS3S 53 TO-37 Ph=iw 01938 2NINE3S

AZQT 1883 anz2 4 a TRANSISHTNR PHP ZN27040 51 10-37 PL=4DOMW 01395 ZH290 9%

ASAE 1833-0012 4 TRAMBTSTOR FHP PNP?04A 571 TO 37 PD=&00HW D1795 2MNAT04A

AZLS 1R54-0071 7 TRANSTSTOR NPN 51 PR=300FKM FT=200HNZ 28480 1G54-0071

ARGE 1853-0020 L g TRAMSISTOR PHP ST PD=300MW Fi=150MN7 2a4R0 1833-0020

AT 1RLI--0020 4 TRANSTSIOR PNP 5T PO=300HW FT=150HHZ 283430 1H53~-0020

AZLB 1954-0071 7 TRANSIGTOR HPFN 51 PL=300MW FT=200MHN7 20430 1854-0071

AZGT 1654 -0071 7 TRANBTSTOR WNPH ST PD=300HW FT=200M:Z 28480 1R%S4-0077

BARL 0LFE-3408 7 2 RESISTDR 2.15K 1% ,5W F TC=04+-100 A04R0 465233408

AJMRE N&AP[-3400 7 RESISTOR 2.1%K 1% .5W F 1C=0+--100 anan0 A678-3408

AZRI n757-0199 3 RESTSTOR 21.5K 12 1254 F TC=0+-10D JA5496 C4-1/8-TH-2152-F

A3RA N757- 0443 0 1 RESISINR 11K 1% .1:5W F 1C=0+-100 2AGAL C4-1/8=TD 1307 F

AIRS 06F8-0034 9 & RESTSTOR 2.15K 1% 12054 F TC=0+-100 24546 C4-1/8-T0- 2151-F
H )

www.valuetronplcs.c.om
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See introduction to this section for ordering information
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Model 8743B Replaceable Parts

Table 5-2. Replaceable Parts

Reference HP Part |c Q g8 Mfr
: A t Description Mfr Part Number
Designation | Number (D Y P Code
ATRE Q757 - 0442 2 3 RESYGTOR 10 1% 123 [ TCy0+--100 F4TAL 4 1/8-T0-1002~F
AMRT F&SE--1084 9 REGISTOR 2,19 1% . 12%W F 1C=0+-310D 245446 CaA-1/B=TD-2151 -F
#3388 N757- 0042 9 RESTSTOR 10K 1% . 12%W F TC=0+-100 24546 C4-1/8-TE-100P~F
ARG 0L9B--313& 8 1 RESTISTOR 17,8 1% 1254 F 1C=0+-100 24548 C4-1/B-TO0=-1782 F
ARRID 0737-02906 - 1 RESISTOR &.19% 1% 1254 F TC=0+=100 172703 HFATL/B-TR=6191~F
AJR11 n7%7-06442 g REBIHETOR 10K 1% .125W F TC=0+-100 24544 cC4-1/8 T0-1002 F
AsRI2 4757-1078 9 1 RESTSTOR 1.47K 1% . SW F TC=0r-140 28480 0pYS7-1070
AJRID T670-34l06 b1 2 RESISTOR 1.33K 1% .SW F 1C=0+-100 CEABO 0698-34046
AZR14 0698~3404 5 RESTETOR 1.38¢ 1Z .5W F TC=0+--100 20480 0620 2406
AZR1S V757 -0442 3 1 RESISTNR 75K 1% 1258 F TE=04+- 100 AATAL C4-1/8-T0-7302-F
Aa i6741-63004 | B 1 LINE SIRETONCR ASGERRLY SR480 IG741-50004
NOTE
1F AS, AL, OR A7 NEEDS TD BT REPLACED
THE RECOMMENDEL PROCEDURE 186 TO REPLACE
ALl THREE MITH A MATCHCD SET OF THREE,
HP PART NUMRER SCB0-0310. .FOR DPTION
18, J;II,E RECONMENDED REPLACEMENT IS HP
PART HNUMBER S0RN~-028Y.
3 i
AS 5080-0303 1 1 RELAY ASSEMELY-UNENDUNM PORT 2480 SNAC-0303 ! A
P2 g . | = T
Al SO0RR-=0301 g 1 RELAY ASCCARLY--TEST PORT 284080 S0R0-0301 - !
L I
Y % ey o
A7 H0B0 -D30D o 3 RELAY ASSERBLY-TRANSHISSION RETURN PORT 2430 S08n-0302 ¥
Wl sl s . }
Cc1 0i1f0-01%8 L) ¥ CAPACITOR -F XD 1SD0UF+100-10% SOVEC AL 2E4BD 0180-0198 .
D1 S080-0316 & 1 DIRECTIONAL, COUPLER (TEST) 204520 5000-83146
1oy | ShB0--0268 1 1 PIRECTIONAL COUPITR (TEST) OPTION 018 2480 S0B0-0288
j rinec) SNBL-0300 8 X DIRECTIONAL COUPLER (INPUT) FR480 s080-0300
LH=51 2140-0244 4 1 LAMP -GLOW AV 135/7105vDC 1.7HA T-2-BULE DDaALG Al
F1 2)10=-D3E36 2 1 FUSE ,BA 250V TD 1.254.25 UL 28480 2110-0335
(FOR 115V GPERATIONY
F1 P110-0340 B 1 FUSE .4A 250V 7D 1.25X.2% UL 75915 313,400
(FOR 230U CPERATIDN)
J1 12510085 5 COMNECTOR 36~PTH F MTICRO RTDRON 28480 1251-0085
Ja 1251-2357 & 1 GONNECTOR- AC PWR HP-9 HALE FLG-MTG 2B480 1251-2257
Wl 1854-6072 B 1 TRANSTSTOR NPN PNIQS4 ST TO-66 PD=25M n1e2e SMNE054
R1 DATB-31462 L] 1 RESTHTOR 46.4K 1X ,12%W F TC=0+- 100 nATAS Ca4-1/8-Tl=45642-F
51 3101=-21%5 7 1 SUITCH-SLIDE DPST (PILOT LIGHT) Bang 3101 -21935
52 21011235 4 1 SWITCH-GLINE DPRT (11572300 ALY reagn 3101-1235
T1 2100-2728 & 1 TRANSFORHCR 24, 4V 2B4ARBND Fi0p-2723
Wi B8120--134B 3 1 CABLE ASSY 1BAWG 3-CNDCT BLE-TKT 20480 8120-1348
W UR74F-00054 | & 1 CAELT ASSEHGLY-DDZ TD W3 2B4R0 NE743-20054
w3 B745-20064 | 0 1 CAKLE ALSEMRBLY--EXT REF LIME 28480 UB745-20064
w4 0R743-20027% | ¢ 1 CABLE ASSEMALY--WE TO &4 2hn4B10 08743-20023
{"=] nE743-20024 ] ] CABILE ASSEMELY M4 TO AB 28480 P87 4320024
W AR743-20053 | S 1 CADLF AGSCHRLY-AS TO DOL 28abin 0874320053
w7 DR743-200246 | 2 L DARLE ASSERELY-As TD TEST OUTPUT chR4B0 B8743-20028
ug DO743-200727 | 3 : | CADLC ASSEMRLY-DCZ2 TD UNKNOWN PORT 28400 9O743-20027
W DE743-20035 | 3 1 CAHLE ASSFRELY A7 10 TRANS RETURN PORT ~R4B1 0avA3-20035
Ay 2110-04710 5 1 FUSEHOLBCR BORY EXTRE PST; BAYONET; TRD 75715 345003-010
{RECOMMENDED REPLACEHENT)
MISTCELLAMNEDUS PARTS
0370-0770 & 1 LENS 28480 N370-0770
S000-5446F 4 1 LARLCL -PUSHIUTITOH "TRANS™ cO4B0 S000-6467F
SR00-4470 7 1 LADFL =PUSHBUT TON "REFL" 28480 SA00-~6470
087 43-60014 | 2 1 1008 ATTENUATOR CARTRIDGF 28400 OB?243-50014
0370-0974 a2 1 PUSHEZUTTON .AN7X,730%.410 IN H: JADE Fo46D t370-0974
03700975 3 1 END CAP ,218X.545X.479 IM H: LH A8480 0D370-0975
D37 0-0776 4 1 END FAP . 218X.545%X.47% IN H: RH 2B480 B370-0976
S000--8705 5 1 SI1DE EOUEH"REN‘I, DLIVE GRAY 2p480 S00G-8705
s00p-B707 7 1 SIDE COVER-FRONT, OLIVE GRAY =0agn S000-8707
S5040-0331 3 1 BE7EL -COUNTER, HMTHNT cRaY 2480 Shag-0351
Se60-0268 -] 1 COVER ASSEHRLY-BOTTON, OLTVE GRAY 20400 Sh&0-1268
anL0-BTE7 7 1 RETAINTR--HANDLE RSS'I", OLIVE GRAY ~RABD S060-B737
NA743-00918 | 0 1 PANCL-REAR, MINT GRAY 284040 ne74%-90018
AH743-00019 | 1 1 COVER ASHGEMELY-TOP, OLIVE GRaY Za4a80 ng743-0001%
iﬂ?ﬁS—UDQM ‘Qq. 1 TOP COVER- REAR CDANER, DLIVE GRAY 28480 08743-080240
Www.value ronics.com

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



Replaceable Parts

Table 5-2. Replaceable Pavts

Model 8743B

Reference HP Part |c| 4 P Mfr
: s t Description Mfr Part Number
Designation | Number |D Y P Code
ve743-00021 | S 1 FILLER PLATE-CENTER, OLTVE GRAY 26480 n3743-00021
018743-00022 | & 1 FILLER PLATE-STDE, O IVE GRAY 2a480 074300027
nB743-00031 | 7 1 PANEL -FRONT , HINT GRAY (51D} 28480 0B8743-00031
D8743-00032 | 8 ] FANEL-FROMT , HINT GRAY (0PfT. 018) fa480 0B743-00032
B743-00023 | 7 1 SUB-DECK ,DLIVE GRAY 8480 08743-00023
na743-20055 | 7 1 TRIM-LOWER FRAME , HINT GRAY 20480 1D743-20055
GB7A3-2004H% 1 TRIM-UFPPER FRAME, HINT GRaY 28480 10743-20069

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

Table 5-3. Manufacturers Code List

HFR
NEY . MANUFACTURER  NAME ADDRESS

09003 GTE SYLVANIA MINIATURE LT PROD HILLSBORO NH
D046G  MORELCD NORTH AMER PHILIPS LTE CORP LOS ANGELES CA
01295  TEXAS INSTR TMC SEMICOND CHPNT DIV DALL AS i b
0192F  RCA CORP SOLID STATE DIV SOHERVILLE W1
19701  MEPCO/ELECTRA CORP HIMERAL WELLS  TX
24546  CORNING GLASS WORKS (BRADFORD) BRADFORD P&
v G MINGTO WILMINGTOR NE

wWpWEIBIFOHESiEom L
S6 [ " NORTH ADAMS HA
75042  TRW INC PHILADELPHIA DIV PHILADELPHIA Fa
75915 LITTOLFUSE ING DES PLAINEG IL

Z1ip
CODE

013244
f0021
75222
0a87&
7H0L7
16701
28401
74304
21247
19108
&0016




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.

6-6. 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 P/O, 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. Asanaid tofinding 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 Al - ASSY
AV, 2 CRI
43 AZ-ASSY
<l
Assembly Assembly Assembly ar
Designation Name Part No.
—— A A ~
Socket Designation Reference
A2 DC BE_GU LATOR ASS! (_08?08-6007} For A2 Assy. Designation
Index

J]3 not Maunted
on Assembly A2

£
&
g

4
\

B

B

Number indicates
Pinof Socket (XA2)

Value selocted Plug-in
far best Operation Socket
value shown is cormed,of
Information
Average or most
Commonly selected value

Wire Color. Color Code same as Resistor Code.
First number identiflies Ground Celor, Second
Number identifies Wider Strip, Third Number

vrlww.\ra‘]'ummma%com

Figure 6-1. General Information on Schematic Diagrams
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6-8. DISASSEMBLY PROCEDURES
6-9. Front Panel Removal

6-10. Inordertoremove the front panelfromthe
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 5060-02371, and a 1/2-
inch open end wrench are required.

CAUTION

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 ¥z-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.

www.valuetronics.com
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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
forreplacing this contact are given in Paragraph 3-
23.
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10.

12.

13.

14,

15.

Resistance in ohms, capacitance in microfarads unlessotherwise noted.

Voltages shown on schematic diagrams taken with HP 414A AUTOVOLTMETER;
input resistance 100 M &, accuracy +(1% of reading +0.5% of full scale).

Unless otherwise indicated on schematic, voltages taken with negative terminal
of voltmeter connected to ATTP2.

* Asterisk denotes a factory-selected value. Value shown is
typical. Part may be omitted.

P/O = Part Of,

|:| Encloses front panel designations.
E::] Encloses rear panel designation,
T Circuit assembly borderline.
------- Other assembly borderline.
o Numbers in circles on circuit assemblies show locations of test
points. Matching numbers are etched on the circuit assemblies.

C) 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 wider siripe, and the third number

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

@ '@" Voltage regulator (breakdown) diode.

W Power Supply Common (not chassis ground).
" Screwdriver adjustment.
O Panel control.

Heavy dashed line indicates feedback path,

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

www.valuetronics.com

Figure 6-2. Schematic Diagram Notes
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A3 Dcr A1 a1 Ab A2 w9
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Figure 6-3. 8743B Component Identification, Top View
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W8

AIR LINE P/0O DC-2

D2
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Figure 6-4. 8743B Component Identification, Bottom View
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Figure 6-8. Relay Driver Talking Schematic Diagram
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Figure 6-11. Relay Drive Assembly Schematic Diagram
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Figure 6-12. Power Supply Assy Component Identification
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Figure 6-13. Power Supply Schematic
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Arranged alphabetically by country

ANGOLA

Teischa

Empresa Técrca de
Equipamenios
Elécinices, SARL.

. Barbosa Rodrigues

434°0T.*

Caxa Postal, G487

Luands

Tel: 35515/6

ARGENTINA

BRAZIL

Hewlell-Packard do Brasd
LeC. Lida.

Alameda Rio Negio, 750

Alphavie

06400 Baruerl 5P

Tel 420-3222

Hewleti-Packard do Brasd
le, Lida.

Fua Padre Chagas, 32

S0000-Pdrio Alegre-AS

Hewlell-Packarg Argentna SA Tek 22.2098, 22.5621

Sania Fe 2035, Marinez

5140 Buenos Alres

Tel: 792- 1233, 735-6086

Telex: 122443 AR CIGY

Buotron SACILy M

Avaa Paszo Colon 221

9 puso

1329 Buenos Alres

Tal' 30-4BA6/ 185178384

34-5356/045074551

Telex: (33) 17595 BIO AR

AUSTRALIA

AUSTRALIA CAPITAL
TERR.

Hewetl-Packard Ausiralia Ply
Ltd

121 Wollongong Street

Fyshwick, 2608

Tel 804244

Telex: 62650

NEW SOUTH WALES

Hewietl-Packard Ausirai Pry.

Lid.
31 Brdge Streel
Pymbile, 2073
Tet: 4496565
Telex, 21561
QUEENSLAND
Hewlell Packard Austraka Pry
Lig,
5th Floor
Teachers Union Buiding
495-499 Boundary Stieel
Spring Hill, 4000
Tel 2291544
SOUTH AUSTRALIA

Hewlell-Packard Ausiraka Pry.

Lig
153 Greenhil Road
Parkside, 5063
Tei: 2725911
Teiex: 82536
VICTORIA
Hewleti-Packard Austiaka Pty
L
31-41 Joseph Swesl
Blackburn, 3130
Tek 89-6351
Telex: 31024 MELE
WESTERN AUSTRALIA
Hewlelt-Packard Aysiraka Ply
Lid.
141 Sirling Hghway
Nedlands, 5009
Tel: 355455
Tetex: 53859

AUSTRIA
Hewletl-Packard Ges.m b H
Wehkstrasse 29

P.O. Box 7

A-1205 Vienna

Tel 35-16-21.0

Tetex: 135827135066
Hewigli-Packard Gesm D H
Wenasitasse, 26

A-1205 Wien

Tet 35-18-21

Tels, 135066

BAHRAIN

Medcal Oniy

Wael Pharmacy

£.0. Box 548
Bahraln

Ted: 54686, 56123
Telex: B550 WAEL GJ

A Hamiiya Trading and
Conir

acong
P.O. Box 20074
Manama
Tel: 2509978, 255958
Tejex: BEGS KALDA GJ

BANGLADESH
The Ganeral Electric Co. of
Bangiadesh Lid

Magnet House 72
Deusha Commercial Area
Motljhell, Cacca 2
‘rer 252415, 252418

Hewiell-Packard do Brasd
g, Lida,

Ay, Epilacio Pessoa, 4564

22471-Rlc de Janelro-RJ

Tel 286-0237

Telex. 021-2 1905 HPBR-BR

CANADA
ALBERTA

Hewsetl-Packard (Canada) Lid.

116204 - 158 Sireet
Edmonton T5M 375
Tet {403 452-3670
TWX: 610-831-2431

Hewietl-Packard (Canada) Lid.

210, 7220 Fgher 51 SE
Calgary TZH 2H8

Tel [403) 253-2713
WL §10-B21-6141

BRITISH COLUMBIA

Hewlelt-Packard {Canada) Lid.

10691 Shellbridge Way
Richmond VEX 2WT
Tet (B04) 270-2277
Twx: 610-925-5058
MANITOBA

Hewlell-Fackard {Canada) Lid.

380-550 Century SI.
S1. James,

AZH OV
Tek {204) 786-6701
TWx 610-67 13531

HOVA SCOTIA
Hewlell-Packard (Canacy) Lid
PO Hox 831

800 Windmsl foad
Dartmouth 838 111

Ted, (802) 4697820

TWX: 610-271-4482

QONTARID

Hawiall-Packard {Canada) Lid.

1020 Morrison Or

Otlawe K2H BK7

Tek (613} 820-6483

TwX: 610-562-1636
Hewietl-Packard (Canada) Lig.
GE77 Goreway Drwe
Misalasauga L4V 1ME

Tel; (416) 678-9430

TWX: 610-492-4246
Hawlell-Packard (Canada) Lid
552 Mewbold Sireel
London NBE 255

Tel, (519) 686-9181

TWy: 610-352-1201

QUEBEC

Hewtell-Packard {Canaca) Lid.

275 tymus Biva

Polnte Clalre HIR 1G7
Tet {514) 687-4232
Twx: 610-422-3022
FOR CANADIAN
AREAS NOT

LISTED:

Conlact Hewleil-Packard (Can-

ada) Lid n Mosssauga

CHILE

Jorge Cakcagn y Cia, Lida

Arnxo Burhle 065

Casila 16475

Correo 9, Santiage

Tet 220222

Telex: JCALCAGH

COLOMBIA

Insumentacitn

Heniik A Langebaek & Kier
SA

Carera 7 Ho. 48-75

Apariaco Aéreo 6287

Bogots, 1 0DE

Ter 269-8877

Teler: 44800

insrumenizcbn

HA S Kef SA

Camera 63 No. 4G-4-21

Apartada 54098

CYPRUS

Telex: 2018

CZECHOSLOVAKIA
Hewletl-Packard

Hewleit-Packard France

13100 Abx-en-Provence
Tel (42)59 41 02

TWX 4107T70F
Hewlzii-Packard France

2. Miee de la Bowrgunelle
35100 Rennes

Telk {99) 51 42 a4

(Ibchodn zastupileistvi v GSSR TWX: T40912F

Prsemny siyk

Posl. scheanka 27

CS 11801 Praha 011
CSSR

Vyvoiova a Provorn Zakladna

Wyzkumnych Uslavu v
Bechavicich

(CSSR-25047 Bechovice u
Prahy

Tek 89 93 41

Telex: 12133

Instinte of Medical Bionscs

Wyskumny Usiav Lekarsxe)
Bionsy

Jediova 6

CS-B8346 Bratlslava-
Kramare

Tel: 44-551

Telex: 93229

DENMARK
Hewlell-Packard A5
Datavej 52
DK-3460 Birkerod
Tel; (02) 81 66 40
Telex: 37409 hpas ok
Hewlell- Packard &S
Navervej 1
DK-8500 Sitkeborg
Tel (06) 82 71 66
Tetex: 37409 hpas ok
ECUADOR
CYECE Ca. Lica.
P.0 Box 6423 COI
Av. Eloy Allaro 1745
Guite
Tek 450-975, 243-052
Tekex: 2548 CYEDE ED
Medical Only
Hospilatas 5 A,
Casita 3550
Aobles 625
Culto
Tel 545-250
EGYPT
IEA

Asspoiales
24 Husesin Hegay Sireel
Kasi-el-Aifa
Calro
Te 23 829
Telex: 93830
SAMITRO
Samm Aman Trading Ofhice
V8 Aboel Aza Gawish
Abdine-Calro
Tel 24932

EL SALVADOR
IPESA

Bulevar ge los Heroes 11-48
Eafico Sarah 1148
San Salvador

Teh 252787
ETHIOPIA

Apdela Apduimatk

P.O. Box 2635

Addia Ababa

Tei: 1183 &0
FINLAND
Hewlel-Packard Oy
Revonldenne, 7
SF.02100 Espoo 10
Tek {90} 455 0211
Teles: 121563 hewpa sl

FRANCE

Hewilett-Packard France

Zone d'aclivites de
Cowtaboeu

Avenve des Tiopiques
Bodle Postale 6

91401 Orsay-Cédex
Tek {1) 907 7825
TWX. BO0D4EF
Hewlall-Packard France
Chemen gas Moukies
ar. 16z

59130 Ecully

:ELGIIJH vd%t ro ni§§8‘§9

Cientifica Coslamicenss 5.4,
He;l:):w P;dwu Beneiux b 2 Calle 5
Avenve du Cob-ver, 1, San Pecia de Monles de Oca
{Groaenkraagiaan) Apariago 10159
B-1170 Brussels San José
Tei {02} 660 50 50 Tel: 24-38-20, 24-08-19

Tews: 23-484 paloben iy

Telex 2367 GALGUR CA

20. Cremin de La Cépiéra
31081 Toulouss
Le Mirat-Cédex
Tel: (G1) 40 1112

Hawlell-Packard France

18, rue dur Canal de la Maine
B7300 Schiltighelm

Tek (88) 83 08 10

Twi: BOO141F
Hewlen-Packard France
Immeuble pélicenlie

GUAM

Guam Memeal Supply. Inc.
Suile C, Aitpon Piaza

P.0. Box 8247
Tamuning 36911

Tel 646-4513

GUATEMALA
IPESA

Avenida Reforma 3-48
Zona @

Guatamala Clty

Tel: 316627, 314788,
664715, ext. §

Telex: 2192 Tekewo Gu

HONG KONG

Hewiell-Packard Hong Kong
Lid.

11th Floor, Four Seas Bidg

rue van Gogh 212 Nathan Rd
59650 Vilensuve I'Ascq Kowloon
Tel (20) 91 4125 Tel, 3-697446 (5 fnes)
T 160124F Telex: 36678 HX
Hewlen-Packard France Medical/Anatytcal Only
Binment Ampdre Schmidl & Co. (Hong Kong)
Pue de la Commune de Paris  Lid
BP. 300 Wing On Cenire, 28Ih Fioor
93153 Le Blanc Mesnll- Connavghi Road, C
Cédex Hong Kong
Ted: (01) 931 68 50 Tel 5455644
Telex 211032F Tewx: 74766 SCHAMX HX
Hewlell-Fackard France INDIA
Ay, du Pdl, Kennedy Bloe Star Lid.
3700 Merignac 5
Tek {56) 97 01 BY A1472 W Savarar Marg
Hewleli-Packard France Prabhadew
Immeuble Lorrane Bombay 400 025
Boulevard de France Tel 4578 87
91035 Evry-Cédex Telex: 011-4003
Tel 077 96 60 Biwe Star Lid.
Telex £92315F Band Box House
Hewlel-Paciard France Praphadewi
23 Rye Lolhars Bombay 400 025
57000 Matz Tet 457301
Tel (8716553 50 Tekex: D11-3751
GERMAN FEDERAL e Slar Ltd
REPUBLIC Bhavdeep
Hewlest-Packard GmbH Stadum Aoad
fianktyn  Ahmedabsad 380 (14
Betner Swasse 117 Tel 43022
Postlach 560 140 Talex: 012234
0-6000 Frankfurl 56 Bioe Star Lig
Tek (06011) 50041 7 Hare Sireel
Telex: 04 13243 hptimd  Calcutta 700 001
Hewlet-Packard GmbH Tel 23-0131
Techmsches BUro Telex 021-7655
Herrenberger Swasse 110 Blue Siar Lid.
0-7030 Bblingen, Bhandari Houss
Witiembesg 91 Nehru Place
Tet (07031) B67-1 New Delhl 110 024
Telex 07265739 boa Teb 682547
HewleltPackard GmbH  Telex 031-2463
Technisches Buro Dussesdon Biue Star Lid,
Emanuel-t eulze-Su. 1 T1.C. 7/603 "Foormma’
{Seestem) Manuihankurhi
0-2000 DUsesidor! Trivandrum 635 013
Tel (0211} 59711 Tel 65799
Telex: 085/86 533 hpad 0 Telex: 0864258
Hew'ell-Packard GmbH Blue Siar Lid.
Technsches Biro Hambwig 11 Magaraih Road
Hapsiadiring 5 Bangalore 560 025
0-2000 Hamburg 80 Tet 55668
Tek {040} 63804-1 Teler: 0845-430
Telex. 21063032 oA D pye Srar Lig
Kewlell-Packard GmbH Meeakshi Mandsam
Technisches Buro Hannover  XXXXV/1379-2 Mahaima
Am Grossmark! 6 Bandhi Rd.
D-3000 Hannover 91 Cochin 682 016
Tel: (0511) 46 60 01 Tel: 32068
Telex; 092 3259 Telex: 085-514
Hewlelt-Packard GmbH Bue Siar Lid
Techresches Blro Marnberg 11 nmsamgnum
¥ %0 d 500 033
0-8500 HUrnbaerg Tek: 70126
Tel: (0911) 52 20 83 Teden 0155-458
Telex: 0623 860 Bhe Siar Lig, aon
133K wam High Aoad
Howletl Packard GTbH  aaoeo a0 ot
Technisches BUro MOnchen 1o\ gaac7
Eschenstrasse 5 Telex: 041379
D-8021 Taufkirchen
Tet: (089) 6117-1 ICELAND
Telex. 0524985 mmﬂ é -
Hewiel-Packard GmbH ! et
Technsches Bl Berin  12inaiivot - TTygguagtiu
Kailnsirasse 2.4 P.0. Sox 895
I5-Rayk|avik
0-1000 Beriln 30 Tel 158 2001 6303
Tet (030) 24 90 8%
Telex. 012 3405 hpbin @ INDONESIA
Kostas Karayannes d
Jn Apoul Mas 62
Omson Sveel e
gty 19 Tel. 349265, 349866

Tek 32 30 20332137 T
Telez: 21 59 62 RKAR GR

Telex. 45748 BEASL 1A

SALES OFFICES [

BERCA Indonesa P.T, ‘Yokogawa-Hewlell-Packard
P 0. Box 174/Sby. Lid.
23 Jn. Jimerio Wilo Mitswe Budaing
Surabaya 105, 1-chome, San-no-many
Tel: 42027 Mito, loarag 310
IRELAND Tet 0292-25-7470
Hewieti-Packard Lid Yokogawa-Hewietl-Packard
; Lid.
Kesiel House ]
Clarwikam Place oo Buany
Lower Mourl Skae! 1348-3, Asahicho, 1-chome
Dublin 2, £xe Atsugl, Kanagawa 243
e Tel: 0462.24-0452
2C Avongoerg 1. Est Yokogawa-Hewiell. Packard
’ g,
Long Mie Road
Dublin 12 Ruagiyd Aty
Tel 514322/514224 mw
Telex: 30439 i
o 34, Tsukuda
Medical Xumagays, Sanama 360
Cardiac Services (keland) L. 141 0485.24-6563
Kirmore Road
Arlane JORDAN
Dublin 5, Exe Mouashe: Cousns Co
Tk (01) 315820 :2 Bax 1387
man
Madical Only
g L L
954 Fnaghy Rd. South
Belfast BT 10 0BY KENYA
GB-Nonhern reland ADCOM g, Ing,
Tel: (0232} 625566 P.0. Bax 30070
Telew: 747626 Nalrobl
ISRAEL :::3;:‘;;
Blecironics Engineeing Div, )
of Motorola Israel Lig, ~ Medical Only
165, i Siresl Agracio (EA ) Lid
PO, Box 25016 PO Box 18012
Tol-Aviy :ﬂﬁu Airpadi
Tel 38973 .
Telex: 33560, 34164 Tel 335055/56
EALY Telex: 2220122301
Hewletl-Packard llaana § p.o Medcal Oty
i G. D3 Viosin, 9 Indernational Aeradio (E.A ) Lig.
20063 Cernusco Sul P.0. Bax 85221
Naviglio (M) Mombasa
Tel (2) 903691 KOREA
Teles 334632 KEWPACKIT  Samsung Elecironics Ca., Lid.
Hewleil-Packatd halana S p.A. 4758 Shingll-6-Dong
Via Turarza, 14 Yeong Deung POU
35100 Padova Seoul
Tal (48) E648E8 Tel: 833-4122, 4921
Telex 430315 HEWPACK! Telax: SAMSAN 27364
Hewlell-Packard ligliana § p A KUWAIT
Via G Armediw 10 AlKhaidya Tradng &
1-00 143 Roma Conlrachng
Tel {06} 54 69 61 £ 0. Box 830-Salat
Telex: 610514 Kuwall
Hewlell- Packard Naliana 5.p.a Tel 42 24010741 1726
Corso Govanm Lanza 94 Telex; 2481 Areeg ki
110133 Torino LUXEMBURG
Tel {011) 653308 Hewleli-Packard Benehuz
Tewex: 221079 SAMV.
Hewlell- Packard Naiana Sp 4. Avenue du Col-Ven. 1
Via Principe Micols 43 G/C {Groenkraaglaan)
1-9512E Catanin B-1170 Brusasis
Tel: {095) 37 05 04 Tel: {02) E60 5050
Tedex: 570291 Telex: 23 454
Hewlell-Packard Ilafana S04 MALAYSIA
ia Nyova san Rocco A Hewlell Pachard Sales
Capagmonte, 624 IMalaysia) Scn. Bhd.
80131 Hapoll Suite 2.2102.22
Tel: (081} 710698 Bangunan Angkasa Aaya
Hewletl-Packard lakana S.p.4 Jalan Ampang

Via Mari Luther Kng, 38/111

Kuala Lumpur

140132 Bologna Tel 483680, 485653
Tel: (0511 402394 Protel E
Telex: 511630 PO mm';w
JAPAN Lot 259, Salok Road
Yokogawa-Hewlel-Packarg  Kuching. Sarawak

LK. Tel 53544
29-21. Takaio-Hgashi MEXICO

3-chome Hewlell Packard Mexicana,

mi-ky, Tokyo 168 SAceCV

Tel 03-331-6111 Ay, Penténco Sur Mo, 6501
Tesex 232-2024 YHP-Tokyo  Tepepan, Xochimico
Vokogawa-wewleltPackarg  Mexico 23, OF.

ud Tel: 905-676-4600
Chuo Bldg., 4ih Floot Teles: 017-74.507
4.20, Nishoakajima 5-chome  Hewlell Packard Mexicana,
Yodogawa-ky, Osaka-shi SA deCy
Osska, 532 Fia Volga #600
Tet DE-304-6021 Col. Dei yate
Telex; 5233524 Montarrey, N1
Yokogawa Hewlelt Packmg Tk 78-32:10

L MOROCCO
Sumilomo Seimel Magaya Bico. Gotbeau
II 2 Srmowna B1 rue Karaichi

¥ GSU C

Teb 052 §71.5171 Tet 3041 82
Yokogawa Hewlell-Packard  Telex. 23051/22822

Lid, Gerep
Tamgawa Buldng 2, roe g'Agacit
2:24.1 Tsyruya-cho Buile Postal 156
Kanagawa-ku Casablancs
Yokohama, 221 Teh 27209375
Tel 045-312-12%2 Telex 23 739

Telex: 382-3204 YHP YOK

MOZAMBIOUE

AN Goncalves, Lid

162, 17 Apl. ¥ Av. . Lus
Caixa Postal 107

Maputo

Tel 27091, 27114

Telex: 6-203 HEGON Mo

NETHERLANDS
Hewleti-Packard Berelx N.V.
Van Heuven Goedhartiaan 121
P.0, Box 667

TBIKE Amatelveesn

Tek (20) 47 20 21

Telex 13216

HEW ZEALAND
Hewleit-Packard (N.2} Lid.
£:12 Cruickshank Sueet
Ketimnie, Welinglon 3

PO Box 8443

Courtney

Wallington

Tel B77-199

Hewletl-Packard (N.2.) Lig.

P.0. Box 26-189

169 Manukau Road

Epsom, Auckland

Tel: 687-159

AnalyticatMedical Crly

Haorthop Insiiuments &
Systems Lid

Strdee House

85-87 Ghuznee Sireel

P 0. Box 2406

Wallington

Tel 850-031

Telex NI 31291

Northvup inslruments &
Systems Lid

Eaen House, &4 Khyber Pass

B O Box 9602, Newmarkei
Auckland 1
Tet: 734021

Northup Instruments &
Syshems Lid.

Terrace House. 4 Oulord
Terace

P.0. Box 8388

Christchurch

Tel 64-165

NIGERIA

The Efectronics
Insirumentabons Lid

NEB/TT0 Oyo Road

Ohuseun House

PMB. 5402

Ibadan

Tet: 461577

Telex: 31231 TEL NG

The Elechomes
Insyumentabons Lid.

144 Agege Mol Road, Mushn

£.0. Box 481

Mushin, Lagos

NORWAY

Hewlell-Packard Norge 45

Ostendaien 18

PO Hox 34

1345 Osteraas

Yol {02) 1711 80

Telex: 16621 hpnas n

Hewlell-Fackaid Notge A/S

Hygaardsgalen 114

P.0. Box 4210

5013 Nygaardsgaten, .

Bergen
Tek (05) 2197 33

PANAMA

Elecirbreco Balbos, SA.

Apatalago 4579

Pamama §

Cale Samue! Lewis

Ecshic:o “Alfa,” No. 2

Cludad de Panama

Tel G4-2700

Telex: 3483103 Curundu,

Canat Zone

PERU

Compania Eleciro Médica S.A

Los Flamencos 145

San lzidro Casita 1030

Lima 1

Tet 414325

Telex Pud. Boowh 25424
SISIDRD

PAKISTAN

Wushno & Company Lid.
Dosman Chambers
Abduliah Hatoon Roagd
Karachl-3

Tet 511027, 512927
Telex: 2894



[’ SALES OFFICES

Messhico & Company., Lid. SOUTH AFRICA
10, Bazar Rd. Hewletl-Packard South Afnca
Secior G-6/4 iPly.), Lig
lslamabad Private Bag Wendywood,
Ter 28264 Sancion, Trancvaal, 2144
Hewiell-Packard Cenlre
PHILIPPINES
The Onime Advanced Sysiems mj?‘-:emm
Sopurstn Tel. 802-5111/25
Raco House :
Amotsolo col, Hetrera S 1ex: 84762
Legaspe Vilage, Makatr Hewiell-Packard Soulh Alnca
P.O Box 1530 1Py ), Lid.
Melio Manila PO Box 120
Tek: 85-35-81, 85.34-81, Howard Place,
85-32-21 Capa Province, T450
Telex: 3274 ONUME Pne Park Centre, Forest Drive,
Pinefands.
RHODESIA 3
i Tecnnca Ses 1200 1G]
Pyt Toteh 1 AN00
3 i 3
Salimbury SPAIN
Tei 705231 {5 ¥nes) He;:u—l’:cmu Espafioia,
1 .
Tedex: AH 4122 ey
POLAND  E-Madrid 16
Buro informaci Technicang]  Ter- 1) 458 26 00 (10 lines)
*'j;i"""?‘;ﬂ Teles, 23515 hpe
Ul Stawki 2,
PLOO-950 Warazawa Hewlen-Packard Espaiola 5.4,
- Colonia Myasiema
Tei: 39 58 62, 39 51 87
Telex: 8124 53 Edificia Juban
i /o Cosia Brava, 13
PORTUGAL Madrid 34
Telecica-Empresa Thonica 08 yo ey packars £ ;
Equipamentos Eiécincos SA, Lo
BALL Milanesado 2123

Rua Rodngo da Fonseca 101 g gaceiona 17

P.0. Box 2531 Tel: (3) 203 6200 {5 Ines)
P-Lisbon 1. - Telex: 52603 npte e
Tet: (19) 68 60
Telex: 12598 Ns-;i:ﬂ-Pld&lrd Espahola,
Megcal Only A Aamén y Cajal, 1
il Edificic Sevila, plania 9*
Inercamitag Mundal de E-Sevills 5
Pma’-'-l Tel 64 44 54/58
s Hewlatl-Packard € SA
Avenda Ariooro Auusto. (LB EECIIE TN
e Aguiar 138
P-Lisbon E:Slibse 1
Tek:(19) 53 21 317 T £ A4 06/93:62 09
Telex' 165691 munier p Hewletl-Packard Espatala 5.4,
PUERTO RICO G’“‘E"‘""“ Sorcilo 1
Hewlell Packard Inter- ¢k}
i E-Valencia 10
Pusrio fico Branch Office. 121 96-361.1254/361, 1358
Cabe 272, SAI LANKA
#203 Urb. Couniry Chib Melropoklan Agencas Lid.
Carolina 00630 209/9 Union Place
Ted: (808) 762.7255 Colombo 2
Telex: 345 0514 Tek 35947
QATAR Telex. 137TMETROLTD CE
Hasser Tracang & Conliaciing SUDAN
P.0. Box 1583 Radison Trade
Dohs P 0. Box 921
Tel, 22170 Khartoum
Tesow: 4439 NASSER Tel, 44048
ROMANIA Telox: 375
Hewlell-Packard SURINAM
FReprezentana Surtet Radio Holland N.V.
Bd.n, Becescy 16 Grole Hafsr. 3.5
Bucureatl PO Box 155
Tek 15 80 23/13 B4 85 Paramaribo
Telex 10440 Tei: 72118, 77680
SAUDI ARABIA SWEDEN
Modern Eleciime Hawiglt-Packard Svenge AB
Esiabashmenl (Heag Officel  Ensghelsviigen 3, Fack
P 0. Box 1228, Baghdadiah  S-161 Bromma 20
Swest Ted: {08) 730 05 50
Jedadah Telex: 10721
Ted' 27 798 Cable: MEASUREMENTS
Telex: 40035 Slockhoim
Cable ELECTA JEDDAM Hewleit-Packard Svenge AB
Modem Elecironic Fii tan 30
Eslablishmen iBranch) 5421 32 Vastra
PQ Box 2728 Frolunda
Riyadh Tel (031) 49 09 50
Tek 62596/66232 Telex: 10721 via Bromma
Tekex: 202049 office
Madern Electionic SWITZERLAND
Estabishment (Branch)  wpwieil-Packaid {Schweiz) AG
P.O. Box 193 Tirchessirasse 20
AkKhobar PO Box 307
Tel 44678-44813 CH-8857 Schileren-
Telex. 670135 Zurich
Cable: ELECTA AL-KHOBAR et (01} 7305240
SINGAPORE Telex: 53933 hpag ch

Hewiell- Packaid Singapore  Cable: HPAG CH

Ple.} Lid. Hewlell-Packard (Schwea) AG
fih Flood_ Inchcape House  Chileau Bloc 19
450-452 Mexandra Road CH-121§ Le Lignon-

‘wwak.valugtreni

Singapore 9115 Telex, 27333 hpag ch
Tet: 631788 Cable: HEWPACKAS Geneva
Telex: HPSG RS 21486

SYRIA

Genera! Elecionic inc

Hun Basha-Ahnal Ebn Kays
Sweel

P.0. Box 5781

Damarcus

Tel: 33 24 87

Telex; 11215 ITKAL

Catie: ELECTROBOR
DAMASCUS

Medical anly

Sawanh & Co.

Place Armé

B.P. 2308

Damascus

Tel. 16 367-12 697-14 268

Tewex: 11304 SATACO 5Y

Cabie SAWAH DAMASCUS

Suteaman Hal £ Migw

PO Box 2528

Mamoun Bilar Streel. 56-58

Damascus

Ter 114663

Tewex: 11270

Cabie: HILAL DAMASCUS

TAIWAN

Hewlell-Packard Far East Lid.
Tarwan Branch

Bank Tower, Sth Fioo

205 Tun Hau Nofih Road
Talpsl

Tel: {02) 7510404 {15 hnes}
Hewtell-Packard Far Easi Lid.
Tawan Branch

68-2, Chung Cheng Jrg. Road
Kaohslung

Tek (07) 242318-Kaohsung

Analytical Orly

Ban Kwang Insiuments Co.,
Lig

20 Yung Sui Road

Talpsi

Tet 3515446.9 {4 fines)
Telex: 226894 SANKWANG

TANZANIA

Medical Only

Internaleanal Aetadio t£.A.1 Lid
PO Box 861

Dar o8 Salaam

Tek 21251 Exi. 2685

Tebex; 41030

THAILAND

UNIMESA Co. Lid,

Elcom Research Buldng
2538 Sukumvil Ave.
Bangchak, Bangkok
Ter 33.32-367. 39-30-338
TRINIDAD &
TOBAGO

CARTEL

Cariboean Telecoms Lid
P.0. Box 732

69 Fregenck Streel
Port-of-Spain

Tel: 62-53068
TUNISIA

Tunise Elechonioue

31 Averue de la Liberte
Tunis

Tek 280 144

Corema

1 tet. Av. de Carihage
Tunis

Tel 253 621

Teder, 12319 CABAM TN

TURKEY

TEKNM Comgany Lid.
Riza Sah Pehlevi
Caddesi o 7
Kavakbdere, Ankara

Tel: 275800

Telex: 42155

Ternm Com,, Lid.
Barbaros Bulvan 5512
Besikyas. Istanbul

Tel: 613 546

Telex: 23540

EMA

Muhencistik Kolekiif Sricell
Megha Eidem Sokak 41/6
Yiksel Caddes

Ankara

Tel: 17 56 22

Yimar Ozywex

Ml Muydafaa Cad 1676
Kigiay

Ankara

Tel 250309 - 17 80 26

CH.Lom

EMIRATES

Emilac Lid, (Head Ofice)
P.O Box 1841
Sharah

Tei: 35412173

Telex 8136

Emitac Lid, (Branch Ofica)
PO Box 2711

Abu Dhabl

Tel; 3313701

UNITED KINGDOM
Hewlell-Packard Lid.
King Street Lane
‘Winnarah, Wokingham
Berkshire RG 11 SAR
G8-England

Tel: (0734) TRAT74
Telex: 84 71 78/G
Hewletl-Packard Lid.
Founer House,
257-253 High Sirest
Londan Coiney

51. Albans, Herls
G8-

Tel: (0727) 24400
Telex, 1-8952716
Hewlell-Packarg Lid.
Tralalgar House
Navigakion Road
Altrincham
Cheshire WA1E 1)
G8-England

Tak (06 1) 928 G422
Telex: 658068
Hewleil-Packaid Lid.
Lygan Coun

Hereward Rose

Dudiey Road
Halesowen,

Wes! Midands, BE2 BSD

G3-England

Ted (021) 501 1221
Telax: 330105
Hewlett-Packarg Lid
Wedige House

798, London Road
Thornton Haath
Suerey, CAS 61,
GE-England

Tet (01) 684-0103/8
Telex, 46825
Hewlelt-Packard Lia.
14 Wesley SI
Costleford

Yorks WF1D 1AE
Tei: {0977) 550016
Twi: 5557335
Hewlelt-Packard Lid.
Tradax House

SI Mary's Wak
Maidenhead
Berkshice, SL6 15T
GB-Englang
Hewlen-Packard Lid.
Moriey Road
Staplahill

Brisial, 6516 40T
GB-England
Hewietl-Packard Lid.
South Gueensterry
Wesl Loihian, EH30 316G

GE-Scotiang
Tel: (031} 331 1188
Telex: T2682
UNITED STATES

ALABAMA

700 Cenlry Park  South,
Suie 128

Birmingham 35226

Tek {209) 822-6802

P.0. Box 4207
B230 Whilesburg Dr
Huntsville 35802
Tel {205) 681-4581
ARIZONA

2336 £ Magnoka St
Phoenix 85034
Tek {502} 273-8000
2424 Easl Magon Rd.
Tucson B5706
Tek (602) 273-8000

'ARKANSAS

Medical Service Only

P.0. Box 5646

Brady Siation

Little Rock 72215

Tel (501) 376-1844
CALIFORNIA

1579 W. Shaw Ave.
Fresno 93771

Te (209} 224-0562

143) East Orangeincipe Ave.
Fuliarton 92531

Tel {7 14) 870-1000

5400 West Rosecrans Bivd,
P.0. Box 92105

World Way Postal Cenler
Los Angeles 50009

Tel: 1213} 870-7500

TWX. 910-325-6608

Arranged alphabetically by country (cont.)

MARYLAND

7121 Siandard Orive
Parkway Indusiiial Cener
Hanover 21076

3938 Larkershim Boulevard
North Holtywood 31604
Tel: {213) 877-1282

TWX: 910-483-2671 Haneva: 108 _
3200 Hilvew Ay el { 1

Palo Alto, CA 94304 TWK: 710-862-1943

Tel: (408} 9887000 2 Choke Cherry Roed

548 W. North Markel Bivd. ?;F';;'::Og‘?:?;u
Sacramento 95834 'I'\!"K‘ T'IU-B\?B.—!)BM

Tel: (916) 929-7222 u.l.ésacauggns

gﬁ |;J6 g:::gg; 32 Hartwell Ave.

San Dlsgo 52123 Lexington 02173

Tel: (714) 279-3200 Tei; (617) 861-8960

963 Biook o TW: 710-326-6004
Santa Ana, CA 92705 MICHIGAN

Tel {714) 641-0877 23855 Research Dive
3003 Scoil Boulsvaid Farmington Hille 48024
Senta Clars 95050 Tek: {313) 476-8400

Tet (408) 988-7000 724 Wesi Cenre Ave

TwX: 810-338-0518 Kalamazoo 49002

454 Camon Coun Tel: (616) 3238362

So. San Franclsco 94080 MINNESOTA

Tel: (415) B77-0772 2400 N. Priof Ave.
“Tarzana St. Paul 55113
Tel: [213) 705-3344 Tet [612) 636-0700
COLORADO MISSISSIPPI
5600 OTC Parkway 322 N. Mari Plaza
Englewoad 80110 Jackson 39206
Tel: (303) 771-3455 Tel. (601) 962-3363
CONNECTICUT MISSOURI
47 Bames Incusiial Road 11131 Cokorado Ave.
Banes Park Soutn Kansas City 64137
Walllngford (6492 Tet {816} 763-2000
Tek: (203) 265-7801 TWX: 810-771-2087
FLORIDA 1024 Executve Parkway
£.0. Box 24210 St. Louis 53141
2727 RW. 62nd Sweel Tek (314) 878-0200
FL. Lauderdale 33309 NEBRASKA
Tel: {305) 973-2600 Meawal Only
4080 Woodcock Drive #2132 7101 Mercy Road
Brownelt Buiiding Suile 101
Jacksonville 32207 Omaha 68106
Tel. (504) 398-0683 Tel: (402) 352-0048
P.Q. Box 13910 NEVADA
6177 Lake Elienor Or. ‘Las Vegas
Orlando 32809 Tek (702} 736-66 10
YOk (30%) 4005400 NEW JERSEY
;;:- B;ﬂm‘;ﬂ?f Crysial Srogk Professional
8 3. Butdng
Office Park North Route 35
Pensacols 32575 Eatontown 07724
110 Souh Houws v, 1% 01 S421084
Suile 120 . 120 Cenlury Rd.
Tampa 33609 Paramus 07852
Tet (813} 8720800 Tel. {201) 265-5000
TW: T10-990-4851
QEORGIA NEW MEXICO
P.0. Box 105005 £.0. Box 11634
A5 kilersiate Morih Parkway .
Atlanita 30343 £imon
f 11300 Lomas 8wd., HE.
8l (404) 955.1500
TWX: 810-766-4890 Albuquerque 87123
; = Tel (505) 292-1330
El:dbd mf TWX: 910-989-1185
it 156 Wyall Drwve
Tetk (404} 736-0592 Las Cruces 83001
P.0. Box 2103 Tet: {503) 526-2484
1172 M. Davis Drve TWY: §10-5983-0550
‘Warner Roblns 31098
Tel {912) 822.0428 :l“’ YORK
HAWAII Computer Park
?750:5“0' King Stieat Albany 12205
onoluly 96626 Tek: (518) 458- 1550
Tel: (808) 955-4455 T 710-444-406 1
+ ILLINOIS 650 Perinion Hil Office Park
211 Praspeci Ra. Falrport 12450
Bloomington 61701 Tet [716) 223-9950
Tet: (309} 663-0382 TWi: 510-253-0092
5201 Todview Dr. No. | Pennsylvana Plaza
Rolling Meadows 551h Floo:
50008 34ih Shreal & Bih Avenue
Tel: (312) 255-9800 New York 10001
TWX: 910-687-2260 Tek: (212) 9710800
INDIANA 5858 Easl Molioy Road

7301 North Shadetand Ave,
Indianapctis 46250

Syracuse 13211
Tel: [315) 455-2485

Tek (317) 842-1000 1 Crossways Pamk West
TWX: 810-260-1797 Woodbury 11797
IOWA Tei: {516} 921-0300
2415 Heinz Road TWL: 510-221-2183
lowa City 52240 Tek (513) 67 1-7400
Tet (315) 351-1020 NORTH CAROLINA
KENTUCKY 5605 Roanne Way
10170 Linn Station Road Greenstoro 27409
Susle 525 Tek: (919) 8521800
Loulsviile 40223 OHIO

Tel. (502) 426-0100 Meglical/Computel
LOUISIANA 9520 Carver Road
PO Box 144§ Cincinnati 45242
3225.39 Willams Boulevard  Tek (513) 891-9870
Kenner 70062 16500 Sprague Road
Tel: (504} 4436201 Claveiand 44130

Tet: {216} 243-7300
TWX: B10.423-6430

962 Crupper Ave.
Columbus 43229
Tek (614} 436-1041

330 Progress Rd.
Daylon 45448

Ted: (513) 858-8202
OKLAHOMA

.0, Box 32008

E301 N. Meridan Avenue
Oklahoma City 73112
Ted: (405) 7210200
9920 €. 42nd Streel
Sule 121

Tulsm 74145

Tel: (918) 665-3300

OREGON

17890 S.W. Lower Boones
Fairy Road

Tualatin 97062

Tet: (503) 620-3350

PENNSYLVANIA

1021 Bih Avere

King of Prussia Industral Park
King of Prussis 19406
Tel. {215) 265-7000

TW: 510-660-2670

111 Zals Dave
Pittsburgh 15238
Tek: (412) 782-0400
SOUTH CAROLINA
P.0. Box G442

634 1.0 N. Trennolm Road
Columbla 29206
Tel. {803) 762-6493
TENNESSEE

8906 Kingston Pike
Knoxville 37819
Tet: (B15) 691-2371
3070 Direclors Row
[Directors Square
Mamphis 38131
Tek {901} 345-8370
‘Nashville

Medical Service Only
Tet |615) 244-5448

TEXAS

2171 Neeth Mesa
Suile C110

El Paso 79902
Tek: 1915} 533-3555
P.O. Box 42816
10535 Harwn S1
Houston 77036
Tel: {713) 7765800

Tek {BOG) 799-4472

P.0. Box 1270

201 E Arapaho Rd.
Richerdson 75081

Telk: (214) 231-6101

205 By Milchel Roag

San Antonio TB226

Tei: (512) 4348241

UTAH

2160 South 3270 Wes! Sireet
Salt Lake City 84119

Tel {BO1) 9724711
VIRGINIA

£.0. Box 9669

2914 Hungary Spring
Richmond 23228
Ted (B04) 285-3431
Compuler Sysiems/Medical

Road

Airpor) Execubve Cenler
Suie 302

5700 Trurston Avenue
Virginla Baach 23455
Tet: (B04) 460-2471

WASHINGTON
Betefeld Otfice Pi.
1203 - 114 Ave. SE.
Bellevus 98004

Tel (206) 454-3571
TWX 910-443-2846
P.0. Box 4010
Spokane 33202

Tel: (509} 535-0854
“WEST VIRGIMIA
Medical/nalytical Only
4804 Mac Corile Ave., SE.
Charleston 25304
Tek: {304) 5250492

WISCONSIN

150 South Sunny Siope Road
Brookfleld 53005

Tel: {414} 784-B800

FOR U.5. AREAS
NOT LISTED:
Canlacl Ihe iegional office
neaes! you:
Atlanta, Geoigm. . North
Holly-wood, Cakfornea
Rockviile, Maryland. . .
Rolling Maadowas, [Enois,
Thew complele addresses
ale ksled above.
USSR
Hewlet-Packard
Representatve Office
USSR
Pokigvsky Bouevard
AN Tkw 12
Moscow 101000
Tel 284 20 24
Telex: 7825 hewpak su

YUGOSLAVIA

iskis Commerce, nsol.o
Zasiopsivo Hewiat-Packard
Obdicev Venac 26

Ul 11000 Beograd

Tel: 636-655

Teiex- 11530

Iskra Commerce, n.sod.c.
Zastopsivo Hewlell-Packard
Miklosiceva J&MI
YU-61000 Ljubljana

Tel: 321-674, 315.879
Tetex: 31583

URUGUAY

Pablo Fertando 5.A.C.&.
Avenida laka 2877
Casila ce Corren 370
Montevideo

Tei: 40-3102

Tetea: 702 Putlic Boolh
Para Pablo Femando

VENEZUELA

Hewtell: Fackard o Venezuels
CA

P.0. Box 50833

Caracas 105

Los Ruices Norte

Ja Transverssl

Eodicay Segre

Caracan 07

Tel: 233-4133 (20 lines)

Teigx: 25146 HEWPACK

ZAMBIA

AL, Titwry {Zambia) Lid.

F.0. Box 2792

Lusska

Tet 73793

MEDITERRANEAN AND

MIDDLE EAST

COUNTRIES NOT

SHOWN, PLEASE

CONTACT:

Hewlell-Packard 5.A.

Maditeranean and Middie Easi
Operalions

35, Kokskolrom Streel

Plaba Kelaliariou

GR-Kifssa-Athens, Gresce

Tel: 80B0359/428

Telex: 218588

Cable: HEWPACKSA Ahens

SOCIALIST
COUNTRIES NOT
SHOWN, PLEASE

PO.Box7

A-1205 Vienna, Ausiria
Tet: (0222)35 16 211027
Cakde: HEWPAK Vienna
Telex: 75323 hewpak 2

OTHER AREAS NOT

LISTED, CONTACT:

Hewiell-Packard
Inkercontinental

3485 Deer Creek Road

Palo Alte, Caiforniz 94304

Tel: (415) 856-1501

TWX: 910-373- 1267

Cable: HEWPACK Palo Allo

Telex: 034-8300, 034-8493

Hewlell-Packard S.A,

7, e ou Bois-du-Lan

PO Box

CH-1217 Meyrin 2 - Geneva

Swilzerland

Tel: 1022} 82 70 00

Cable: HEWPACKSA Genava

Telex: 2 24 86

“Service Only
2-15-B0



[’ SALES OFFICES

Mysnko & Company, Lig
10, Bazar Ag.

Seclor G-6/4
Islamabad

Tel: 28264

PHILIPPINES

The Onine Advanced Systems

Cotpotation
Faco House
Amorsoio Cof Hedrera Si.

Legasp: Vilage,

P.O. Box 1510
Metro Wanlis

Tek §5-35-81, 85-34.91,
853221

Tewen: 3274 ONLINE
AHODESIA

Fiekd Technical Sakes
45 Kevn Road Morih
PO Box 3458
Sallabury

Tek: 705231 |5 hnes)
Telex: AH 4122

POLAND

8Suro hlormac) Tachniczne]
Hewiall-Packard

I Stawki 2, 67

PLOO-G50 Warszawa
Tel: 39 56 62, 39 5187
Tedex: B1 24 53

PORTUGAL
Telectra-Empresa Téenica g
Equpamenios Eléciricos

Sail
Fua Rodiigo ca Fonseca 103
PO Box 2531
P-Lisbon 1.
Tel {19 68 60 72
Tedex: 12598
Medical Only

Mundenled

Intercambed Mundeal de
Coméron Sarl

F.O Box 2761

Avenida Anionio Augusio

o2 Aguar 138

P-Lisbon

Tek (19) 53 21 307

Tekex 16691 munies p

PUERTO RICO

Hewletl-Packard inter-
Amencas

Pueria Rico Beanch Office

Cake 272,

F203 Urb. Country Chub

Carolina 00630

Tel: |809) 7627256

Telex: 345 0514

QATAR

Massar Trading & Coatracing
F O Box 1553

Daha

Tel, 22170

Teiex: 4430 NASSER

ROMANIA

Hewlell-Packarg
Reprerentania

Ba n. Balcescy 16

Bucurest!

Ter 1580 23/13 88 85

Tewr 10440

SAUDI ARABIA

Moderm Electoonic

Estabisherent (Head Office)

P 0. Box 1228, Baghdadan
Siteet

Jeddah

Tel- 27 798

Teiex: 400035

Cable: ELECTA JEDDAH

Modemn Elecironic
Estabishmeni {Branch)

£.0. Box 2728

Rlyadh

Tel 52596/66222

Telex: 202049

AkKhobar

Tel 44676-44813

Tetex: 670136

Cable ELECTA AL-KHOBAR

SINGAPORE

Hewlen-Packard Smgapoie
Pre) Lid.

i Floor, Inchcape House

450-457 Mexandra Road

SOUTH AFRICA

Hewlell-Packard Soulh Alnca
[Pty 1. Lid.

Privale Beg Wendywood,

Sandion, Transvaal, 2144

Hewtetl-Packard Centre

Daphne Sireel. Wendywood,

Sandton, 2144

Tel: 802-5111/25

Telex: B-4782

Hewietl-Packard Soulh Afrca
{Pty.}, Lid.

P.0. Box 120

Howard Place.

Cape Prowince, 7450

Pne Paik Cenice, Forest Drive,

Pinslands,

Cape Province, 7405

Tel 53.7955 (wu 8

Teigx: 57-0006

SPAIN

Hewleli-Packard Espatola,
SA

Cafle Jerez 3

E-Madrid 16

Tek: {1) 458 28 00 (10 Wnes)

Telex. 23515 hoe

Hawtell-Packard Espanota S.A.

Colonia Mrasena

Edificio Juban

cfe Costa Brava, 13

Madrid 34

Hewlelt- Packard Espaficla,
SA

Milanesaco 21-23

E-Barcelona 17

Tel: {3) 203 6200 (5 bnes)

Telex: 52603 hpbe &

Hewiell-Packard Espaficla,
sS4

Av Ramén y Cajal, 1

Edificio Sevils, plania §*

£-Sevilia §

Tet: G4 44 54/58

Hewiell-Packard Espafiola SA,

Ecihcan Altia 1 7° B
£-Blibao 1
Tel: 23 83 06/23 82 06

Hewleli-Packard Espanioia S A,
C/Raman

Goidlio 1
{Enllo.)
E-Valancla 10
Tek 95-361.13.54/361.13.58

SRl LANKA
Mekopoitan Agencles Lid
209/9 Usion Place
Colombo 2

Tel 35847

Telex; 1377TMETROLTD CE

SUDAN
Radeon Trade
PO. 8ox 921
Khartoum
Tel 44048
Telex 375

SURINAW

Surtel Racho Hollanag N.V,
Grote Mofstr, 3-5

F.0 Box 155
Paramaribo

Tel- 72118, 77880

SWEDEN

Herwiell Packard Sverige AR

Enghelsviigen 3. Fack

$:161 Bromma 20

Tet: (08) 720 05 50

Teiex 10721

Catde: MEASUREMENTS

Siockhoim

Hewiall-Packard Svenge 4B

Frijialisgaian 30

542132 Vistra
Frafunda

Tet {031) 49 08 50

Teben: 10721 via Bromma
office

SWITZERLAND

Hewlait-Packard (Schweiz) AG

Zlrchersirasse 20
PO, Box 307
CH-8852 Schileran-
Zlrich

Tek (01) 7305240
Telen: 53833 hpag ¢h
Cable: HPAG CH

Hewlell-Packard (Schwag) AG

Chiteay Bioc 19
CH-1215 Le Lignon-

SYRIA

General Electronic Inc

et Basha-Ahnal Ebn Kays
Streel

P.0. Box 5781

Damascus

Tek A3 24 87

Telex 11215 ITKAL

Cabe: ELECTROBOR
DAMASCUS

Meccal only

Sawah & Co,

Place Armé

B.P 2308

Damascus

Tel: 16 367-19 68714 268

Teex: 11304 SATACO SY

Cable. SAWAH, DAMASCUS

Suleimnan Hlal Bl Miawi

P.0. 80x 2528

Mamoun Bdar Sireet. 56-58

Damascus

Tet 114683

Tekex: 11270

Cable: HILAL DAMASCUS

TAIWAN

Hewiell-Packard Far East Lig,
Taiwan Br

Bank Towes, Sth Floos

205 Tun Hau Norih Foad
Talpel

Tel {02) 751-0404 {15 knes)
Hewiel-Packard Far East Lid.

Emitac L1, (Branch Office)
PO Box 2711

Abu Dhabl

Tel 33137001

UNITED KINGDOM
Hewietl-Packard Lid.
King Sireel Lane
Winnersh, Wokingham
Berkshire RG11 SAR

-England
Tei. {0734) TBATT4
Teiex: B4 717849
Hewlell-Packard Lid.
Fourier House,
257-263 gh Stresl
Londen Colney
51. Albans, Hefls
G8-England
Tel {0727) 24400
Telex: 1-8952716
Hewsell-Packard Lig.
Tralaigar House
Nevgalion Road
Altrincham
Cheshire WA 14 18U
GB-E
Tel: (1) 928 6422
Telex: 68068
Hewiey-Packard Lid.
Lygon Cowl
Heraward Rise
Dudiey Road
Halesowen,

Taiwan Branch West Midlands, B62 85D

£68-2, Chung Cheng Jrd Road GB-England

Kaohsiung Tek (021} 501 1221

Tet (07) 242318 Kaohsiung  Tetex- 330105

Analycal Only Hewlell-Packard Lid

San Kwang Inswuments Co.,  Wedge House

L. 799, Londeon Foad

20 Yung Su Road Thornlon Heath

Talpel Surrey, CRa 81,

Tel 3615446-0 (4 Foes) Ga-Englend

Telax. 22694 SAHKWANG Tel: (01) 684-0103/8
Telex: 946825

TANZANIA

M:dl:al Only Hewielt-Packard Lid.

Inkernational Aeracka (E.A.), Lig 14 Wesiey SI

P.0. Box B&1 Castleford

Dar o8 Salsam Yorks WF10 1AE

Tek 21251 Exi. 265 Ted: (0977) 550016

Telex: 41030 WY 5557335
Hewlell-Packasd Lid.

THAILAND

UNMESA Co. L1d, {rackx Howss

e R A e

2538 Susumvil Ave.

Bangchak, Banghok
Tel: 353-32-387. 39-30-328
TRINIDAD &
TOBAGO

CARTEL

Caribpean Telscoms Lid.
PO. Box 732

69 Fredenick Sieet
Port-ol-Spaln

Tel, 62-53068
TUNISIA

Tunisie Electionique

31 Averue de i Libeite
Tunis

Tet 280 124

Corema

1 ter, Av. de Canhage
Tunls

Tel 253 821

Tetex: 12313 CABAM TH
TURKEY

TEKMM Company Lid,
Fuza Sah Pefievi
Caddess No, 7
Kavakboere, Ankara
Tel 275800

Telex: 42155

Teknem Com.. Lid.
Barbaros Bulvarl 55/12
Beskyas. stanbul
Tei: 613 546

Telex: 23540

EMA

Muhendrshk Kollekld Srked
Mediha Eigem Sokak & 176
Yikse! Cacdesi
Ankara

Tew 17 56 22

Yimaz Ozywek

Mih Mudafaa Cad 16/6
L

Ankara

Tek 250309 - 17 80 26

PO Sox 58 Geneva Telex: 42576 OZEK TR
Aexandra Post Ofce Tel (022) 96 03 22 a
1
waww.valtaetronigsto
Telex: WPSG RS 21486 P.0. Box 1641
Sharjah
Tel 35412%/3
Telex: 8136

Berksnire, L6 15T
GE-England
Hewlell-Packard Lid
Morley Road
Staplehill

Brisic!, 8516 407
GB-England

Hewlell Packard L1d.
South Queensferry
Wes! Lothan, EH30 976
GB-Scolland

Tel, {031) 331 1188
Teex: 72682
UNITED STATES

ALABAMA

700 Cemwry Park South,

Susle 128
Birmingham 35226
Tek (205) 822-6802

P.O. Box 4207
8290 Writesburg Or.
Huntsville 35802
Tel: (205) 881-4591
ARIZONA

2336 E. Magnaolia 51
Phoenix 85034
Tet: |602) 273-8000
2424 East Aragon Ao
Tucson 85706
Tel: (602) 273-8000

"ARKANSAS
Medical Sernce Ony
PO, Box 5646
Brady Siation
Little Rock 72215
Tel: (501) 376- 1844
CALIFORNIA
1578 W. Shaw Ave.
Fresno 93771
Tet: {209) 224-0582
1430 East Orangeihorpe Ave.
Fullerion 82631
Tek (714) B70- 1000
5400 Wesl Rosecrans Bivd
0. Box 82105
orld Way Postal Cenler
Los Angeles 30008
Tek (213) 8707500
TWX: 910-325-6608

Arranged alphabetically by country (cont.)

3939 Lankesshim Boulevard
North Hollywood 91604
Tek (213) 877.1282
TWX: 910-498-2671
A200 Haview Av

Palo Alto, CA 94304
Tei; (408) 588-7000

B46 W, Norn Markel Bivd
Sacramento 35834
Ted, (916) 929-7222
9606 Aero Drive

£.0. Box 23333

San Diege 92123

Tek: {714} 278-3200

363 Brookhotiow Or.
Santa Ana, CA 92705
Tek (714) 6410677
003 Scoll Boulevard
Sants Clara 95050
Tei: (408) 988-7000

TWX: 910-338-0518

454 Carlion Courl

MARYLAND

7121 Standard Dnve
Parkway Incusiial Cenler
Hanavar 21076

Tek (301) 796-7700
T 710-852-1943
2 Cnoke Cherry Road
Rockvlile 20850
Tel: (301) 948-8370
TWX: 710-828-9684
MASSACHUSETTS
32 Hartwed Ave.
Laxington 02173
Tek 1617} 8618860
WX 710-326-6504

MICHIGAN

23655 Research Drive
Farmington Hils 48024
Tek (313) 476-6400

724 West Centre Ave.
Kalamazoo 45002

Tek: (616) 323-8362

So. San Franclsce 94080 MINNESOTA

Tel: {415) 8770772
“Tarzana
Tek: (213} 705-3344

COLORADD

5600 TG Parkway
Englewood 80110
Tek {303} 771-3455

CONNECTICUT

47 Barnes Indusinal Road
Barnes Park South
Wallingford 06492
Tet (203} 265-7801

FLORIDA

P.0. Box 24210

2727 KW, 62nd Sweet
F1. Lauderdale 33309
Tek (305} 973-2600
4080 Woodcock Drive 5132
Brownell Budding
Jacksonville 32207
Tek: (904) 398-0663
P.0. Box 13910

6177 Lake Ehenor Or.
Orlando 32809

Tel: (305) 859-2900
P.0. Box 12826

Suite 5, Bigg. 1

Office Park Norih
Pensacols 32575
Tel (904) 476-8422
110 South Hoover Bivd.
Sule 120

Tempa 33609

Tet: (813} 872-0900

GEORGIA

P.0 Box 105005

450 interstala Norih Patkway
Allants 30388

Tek: (404) 955- 1500
TWX: B10-766-4290
Medical Service Ony
‘Augusta 30503

Tel (404} 736-0582

P.0. Box 2103

1172 N, Davis Dnve
Warner Robins 31098
Tet {912) 922-0449
HAWAIL

2875 Se. King Streel
Honolulu 96826

Tet {808) 955-4455

« ILLINOIS

211 Praspect Rd.
Bloomington 61701
Tel: (309) 663-0383
5201 Tolvew Or,
Aoliing Meadows
60008

Ted: (312) 255 5800
TWX: 910-687-2260
INDIANA

7301 North Shadeland Ave.
Indlanapolls 45250
Tet: (317} B42-1000
TWK B10-260-1797

Iowa

2415 Hewz Road
lowa City 52240
Tek: (319} 351-1020

KENTUCKY

10170 Linn Slatien Road
Sude 525

Loulsyllle 40223

Tel {502) 426-0100
LOUISIANA

£ 0. Box 1449

3229.39 Wikams Boutevard
Kenner 70062

Tet (504) 443-6201

2400 N, Prior Ave.
St. Paul 55112
Tel: (612) 636-0700

MISSISSIPPI
322 N. Marl Praza
Jackson 39206
Tel {601} 982-9363

MISSOURL

11131 Colocado Ave.
Kansas City 84137
Te. {816) 763-8000
TW: $10-771-2087
1024 Executive Parkway
St Louls 53141

Tel: (314) B78-0200

NEBRASKA

Medical Only

7101 Mercy Road

Suite 101

Omsaha 68106

Tel, {402) 392-0948

HEVADA

‘Las Vegas

Tel: (702} 736-6610

MNEW JERSEY

Crysial Brook Prolessional
Buiging

Roule 35
Eatontown 07724
Tek (201) 542- 1384

W. 120 Cantury Rd.

Paramus 07652

Tel: (201) 265-5000

TWX: 710-090-4851

NEW MEXICO

P.0. Box 11634

Station £

11300 Lomas Bivd., NE.

Albuguergque 87123

Tet: {505) 292-1330

Twx: 910-988-1185

156 Wyall Orive

Las Cruces BEOO1

Tek (505) 526-2484

TWX: 910-5983-0550

NEW YORK

& Aulomation Lane

Compuler Park.

Albany 12205

Ted: {518) 458-1550

TWX: 710-444.-4961

E50 Pennton Hl Office Park

Fairport 14450

Tel: {716} 223-5350

TWX: §10-253-0082

Ma. 1 Pennsylvania Plaza

55ih Floar

34ih Sireel & Bih Averne

Hew York 10001

Tek: (212) 87 1-0800

5858 East Motoy Road

Syracuse 13211

Tek (315) 455-2486

1 Crossways Park Wesl
bury 11787

962 Cruppar Ave.
Columbus 43229
Tek (514} 436-1041

330 Progress Ad.

Dayton 45449

Tei. (513) 859-8202

OKLAHOMA

P.0. Box 32008

6301 N. Mengan Averue

Oklahoma City 73112

Ted: (405) 721-0200

9920 E. 42nd Sweel

Suite 121

Tulsa 74145

Tel: (218) 665-3300

OREGON

17860 5.W. Lower Boones
Ferry Aoad

Tualatin 97062

Tek: (503) 620-3350

PENNSYLVANIA

1021 Bih Avenue

King ol Prussia Indusingl Park
King of Prusels 15405
Tel: {215) 265-7000

TWI: 510-660-2670

111 Zeta Onve
Pittsburgh 15238
Teil (412) 782-0400
SOUTH CAROLINA
P.0. Box B442
£941-0 N. Trenholm Road
Columbia 29206
Tel: (803) 782-6483
TENNESSEE

8306 X Pike
Knoxvills 37319
Tel: (B15) 681.2371
3070 Dwectors Row
Directors Square
Memphis 38131

Tel: (901) 346-8370
“Nashville

Medical Service Only
Tek (6151 244-54488

TEXAS

4171 North Mesa
Suile C110

El Paso 78902

Tel: (915) 533-3555
£.0. Box 42816
10535 Harwm 31
Houston 77036

Tel: (713) 775-6400
‘Lubbock

Mecical Service Dnly
Tet: (806) 7904472
P.0. Box 1270

201 £. Arzpaho Rd,
Richardeon 75081
Tek [214) 2316101
205 Bty Mitchell Road
San Antonlo TE226
Tel. (512) 434-8241

UTAH

2160 South 3270 Wes Sireed
Salt Lake City 84119

Tel. (801) 972-47 11
VIRGINIA

P.0. Box 9669

2614 Hyngary Spang Road
Rlchmond 23228

Tel: {B04) 285-3431
Compuler Syslems/Medical

Airpon Executive Center
Suie 302

5700 Thurston Avenve
Virginia Beach 23455
Tek {804} 460-2471

WASHINGTON

Office Pk
1203 - 1940 Ave. SE
Ballevue 98004
Tei: (208) 454-3971
TWX- 910-443-2446
P.0. Box 4010

Tel: (516) 8210300
TWK: 510-221-2183
Tet (513) 671-7400

NORTH CAROLINA
5605 Roanne Way
Greensboro 27409
Tek: (319) 852- 1800

OHIO
MedicalCompaer
9920 Carver Road
Clncinnatl 45242
Tel (513} 891-8870
16500 Sprague Road
Clevaland 44130
Tet (216) 243-7300
TWX: B10-423-9430

98202
Tei: (500) 535-0864
WEST VIRGINIA
Medicalinalylical Orty
4604 Mac Carkle Ave , SE.
Charleston 25304
Tek (304} 9250462

WISCONSIN

150 Sowth Sunny Slope Road
Brookfietd 53005

ek (414) 784-3800

FOR U.5. AREAS

HOT LISTED:

Conlact Ihe reganai office
nearesl you

Atlanta, Georgia. . Nerth
Holly-wood, Caffornia, .
Rockvlile, Maryland.
Rolling Meadows, fnors.
Thes complete sodresses

a'e ksled sbave.

Pokrovsky Bouevard
4717 kw 12

Moscow 101000

Teik 204.20.24

Telex: TE25 hewpak su

YUGOSLAVIA

Iskra Commarce, n.sol.o.
Zasiopsivo Hewlell-Packard
Obdcev Venac 26

YU 11000 Beograd

Tek 636-955

Telew: 11530

Iskra Commerce, n.sol.0.
Zasiopsivo Hewlell-Packard
Miklosiceva 381
YU-61000 Ljubljana

Tel: 321-674, 315-879
Telex: 31583

URUGUAY

Pablo Ferrando 5.A.C.el
Avenida hatia 2677
Casilia de Correo 370
Monlevideo

Tet 40-3102

Telex: T02 Public Booin
Pata Pabio Femando

YENEZUELA
Hewlell-Packarg de Venezuela
CA

P.0, Box 50033
Caracas 105

Edifcio Segre
Caracas 107

Tel: 239-4133 {20 lines)
Telex: 25146 HEWPACK
ZAMBIA

R.d. Taoury (Zambia) Lid
P.0. Box 2792
Lusaka

Tek 73793

MEDITERRANEAN AND

MIDDLE EABT

COUNTRIES NOT

SHOWN, PLEASE

CONTACT:

Hewlelt-Packard S A

Medeiranean and Mdde East
Operations

35, Koloketror Sireel

Plalia Kelahanou

GR-Kifissia-Athens, Greece

Tel: B080A55/429

Telax: 21-6538

Cable: HEWPACKSA Athens

SOCIALIST
COUNTRIES NOT
SHOWN, PLEASE
CONTACT:
Hewlell-Packard Ges mbH.
Handeiskai 52

PO Box 7

A-1205 Vienna, Ausina
Tel: [0222) 35 16 21 10 27
Catde: HEWPAX Vienna
Telex: 75823 hewpak a

OTHER AREAS

LISTED, CONTACT:

Hewlell-Packaid
Iniarcontinental

3495 Deer Creek Road

Palo Alto, Calfornia 94304

Tek: (415) 856-1501

TWX. 910-373-1267

Cable: HEWPACK Palo Allo

Telex: 034-8300, 0348483

Hewlell-Packard S.A.

7, rue du Bois-gu-Lan

P.0. Box

CH- 1217 Meyrin 2 - Geneva

Swilzestand

Tek (022) B2 70 00

Cable- HEWPACKSA Genava

Teiox: 2 24 86

NOT

‘Service Only
21580
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