
 
 
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. 
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SAFETY

This instrument has been designed and tested according to IEC Publication 348,
"Safety Requirements for Electronic Measuring apparatus," and has been supplied in
safe condition. This is a Safety Class I instrument. To ensure safe operation and to keep
the instrument safe, the information, cautions, and warnings in this manual must be
heeded. Refer to Section I for general safety considerations applicable to this instru­
ment.

CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was thoroughly tested
and inspected and found to meet its published specifications when it was shipped from
the factory. The Hewlett-Packard Company further certifies that its calibration meas­
urements are traceable to the U.S. National Bureau ofStandards to the extent allou'ed
by the Bureau's calibration facilities, or to the calibration facilities of other Interna­
tional Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and work­
manship. This warranty applies for one year from the date of delivery. Hewlett­
Packard will repair or replace products which prove to be defective during the warranty
period provided they are returned to Hewlett-Packard. No other warranty is expressed
or implied. We are not liable for consequential damages.

Service contracts or customer assistance agreements are available for Hewlett-Packard
products that require maintenance and repair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales. and Service Office.

(



MANUAL CHANGES

- MANUAL IDENTIFICATION-

Model Number:
Date Printed:
Part Number:

8709A
June 1969
08709-90004

This supplement contains important information for correcting manual errors and for adapting the manual to
instruments containing improvements made after the printing of the manual.

To use this supplement:

Make all ERRATA corrections

Make all appropriate serial number related changes indicated in the tables below.

_ Serial Prefix or Number __ Make Manual Changes _ r- Serial Prefix or Number_~ Make Manual Changes_

837-00147 thru 837-00151 1 1141A00216 1 ? ::l d

948-00152 thru 966-00161 1,2 1221A00245 thru
1221A00314 1-5

0966A00192 thru 1,2,3 1418A00315 thru
0966A00215 1418A00366 1-6

~ NEW ITEM 1448A00367 thru
1448A Prefix 1-7

ERRATA .~ 1646A 1-8

....Inside front cover:
Insert new information regarding SAFETY, CERTIFICATION, and WARRANTY AND ASSISTANCE
immediately inside front cover of manual (new information sheet supplied in this Manual Changes
Supplement).

....Page 1-1, General Information:
Add the following in formation preceding Paragraph 1·1:

1-1A. SAFETY CONSIDERATIONS

General

This is a Safety Class T instrument and has been
manufactured and tested according to international
safety standards.

NOTE

Operation

BEFORE APPLYING POWER make sure the ac
input of the instrument is set for the available ac
line voltage, that the correct fuse is installed, and
that all normal safety precautions have been taken.
(See Warnings below).

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible.
Hewlett·Packard recommends that you periodically request the latest edition of this supplement. Pre. copies are available
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model
number and print date from the title page of the manual.

30 May 1977

13 Pages

Printed in U.S.A.
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1-1A. SAFETY CONSIDERATIONS (Cont'd)

Safety Symbols

Supplement A for 08709-90004

ac power connected should be avoided as much as possible
and, when unavoidable, should be performed only by a
skilled person who knows the hazard involved.

Instruction manual symbol: the apparatus will
be marked with this symbol when it is necessary
for the user to refer to the instruction manual in
order to protect the apparatus against damage.

.1

Indicates dangerous voltages.

Earth terminal (sometimes used in manual to indi­
cate circuit connected to grounded chassis).

Capacitors inside the instrument may still be charged even
though the instrument has been disconnected from its
source of supply.

Make sure only fuses of the required current rating and
type (normal blow, time delay) etc.) are used for replace­
ment. Fuse requirements are indicated on the instrument
rear panel. Do not use repaired fuses or short-circuit fuse
holders.

I WARNING I 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 injury or loss of life.
Do not proceed beyond a WARNING
sign until the indicated conditions are
fully understood and met.

Whenever it is likely that the protection has been impaired,
make the instrument inoperative and secure it against any
unintended operation.

WARNING

If this instrument is to be energized through
an auto-transformer (for voltage reduction),
make sure the common terminal is connected
to the earth pole of the power source.

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
destruction of part or all of the
equipment. Do not proceed beyond a
CAUTION sign until the indicated
conditions are fully understood and
met.

Operation

BEFORE APPLYING POWER make sure
the ac input of the instrument is set for the
available ac line voltage, that .the correct fuse
is installed, and that all normal safety pre­
cautions have been taken.

Service

The information, cautions, and warnings in this manual
must be followed to ensure safe operation and to keep the
instrument safe. SERVICE AND ADJUSTMENTS
SHOULD BE PERFORMED ONLY BY QUALIFIED SER­
VICE PERSONNEL.

Adj ustment or repair of the opened instrument with the

BEFORE SWITCHING ON THE INSTRU­
MENT, the protective earth terminal of the
instrument must be connected to the protec­
tive conductor of the (main) power cord.
The main plug shall only be inserted in a
socket outlet provided with protective earth
contact. The protection action must not be
negated by using an extension cord (power
cable) without a protective grounding con­
ductor. Grounding one conductor of a

. two-conductor outlet is not sufficient
protection.

Any interruption of the protective (ground­
ing) conductor, inside or outside the instru­
ment, or disconnection of the protective
earth terminal is likely to make this instru­
ment dangerous. Intentional interruption of
the earth ground is prohibited. Whenever it
is likely that the protection has been im­
paired, the instrument must be secured
against any unintended operation.

Servicing this instrument often requires that
you work with the protective COl/ers
removed and with ac power connected. Be
very careful; the energy at at many points in
the instrument may, if contacted, cause
per~onal injury.

HEWLETT' PACKARD



Supplement A for 08709-90004

ERRATA (Cont'd)

~Page 2-1, paragraph 2-5:
Add following WARNING before NOTE:

I WARNING I

Page 3

BEFORE THIS INSTRUMENT IS SWITCHED ON, its protective earth terminals must be connected to the
protective conductor of the main power cable (cord). The main power cable plug shall be inserted only in a
socket outlet provided with a protective earth contact. DO NOT negate the earth-grounding protection by
using an extension cable, power cable, or autotransformer without a protective ground conductor. Failure
to ground the instrument properly can result in personal injury.

Page 4·1, paragraph 4-2, first sentence:
Change to read "The basic components of a typical frequency stabilizing system are
shown in Figure 3-3."

Parts List: Delete reference to the following BLANK printed circuit boards:
Al 08709-2003 A6 08410-2009
A2 08709-2000 A7 08410-2041
A5 08410-2006 A8 08410-2007

Change AIR8 and A1R9 to R:fxd, WW, 2.2 ohm, 3%, 3W, HP Part No. 0812-0039.
Change A2R18 and A1R19 to R:fxd, WW, 5 ohm, 5%, 3W, HP Part No. 0812-0086.
Change AIR25 to R:fxd, met fIm, 12.1K ohm, 1%, 1/8W, HP Part No. 0757-0444.
Change AIR35 and AIR36 to R:fxd, met fIm, 31.6K ohm, 1%, 1/8W, HP Part No.
0698-3160.
Add A1R38, R:fxd, met fim, 10K ohm, 1%, 1/8W, HP Part No. 0757-0442.
Add A1R40, R:fxd, met ox, 330 ohm, 5%, 2W, HP Part No. 0698-3631.
Change A2C4 to C:fxd, cer, 2.0 pF,±0.25 pF, 500 VDCW, HP Part No. 0160-2240.
Change A2C6 to C:fxd, cer, 1.8 pF,±0.25 pF, 500 VDCW, HP Part No. 0160-2239.
Delete A2J3.
Change A4R8 to R:fxd, met flm, 1620 ohm, 1%, 1/8W, HP Part No. 0757-0428.
Change A5C2 to C:fxd, cer, 8.2 pF±0.25 pF, 500 VDCW, HP Part No. 0160-2255.
Change A5C3 to C:fxd, mica, 56 pF, 5%, 300 VDCW, HP Part No. 0140-0191.
Change A5C4, A5C5, A5C7, A5C8, A5C9, A5C14, and A5C15 to C:fxd, cer, 0.01 uF
+80-20%,100 VDCW, HP Part No. 0160-2930.
Change A5C16 to C:fxd, mylar, 3300 pF, 10%, 200 VDCW, HP Part No. 0160-0155.
Change A5L2 to Coil:Molded Choke, 8.2 uH, 10%, HP Part No. 9140-0105.
Change A5Q4, A5Q5, andA5Q6to Transistor:NPN Silicon, HP Part No. 1854-0073.
Change A5R7 to R:fxd, met fim, 825 ohm, 1%, 1/8W, HP Part No. 0757-0421.
Change A6C1, A6C2, A6C3, A6C4, A6C10, A6C13, and A6C13, and A6C14 to C:fxd, cer,
0.01 uF, +80-20%, 100 VDCW, HP Part No. 0160-2930.
Change A6CR1 and A6CR2 to Diode:Germanium, HP Part No. 1910-0022.
Change A6Q1 and A6Q2 to Transistor:NPN Silicon, HP Part No. 1854-0073.
Change A6Q3 to Transistor:PNP Silicon, HP Part No. 1853-0034.
Add A6R16, R:fxd, met fIm, 2370 ohm, 1%, 1/8W, HP Part No. 0698-3150.
Add A6R17, R:fxd, met fIm, 196 ohm, 1%, 1/8W, HP Part No. 0698-3440.
Add A6R18, R:fxd, met fIm, 100 ohm, 1%, 1/8W, HP Part No. 0757-0401.
Add A6R19, R:fxd, met fIm, 3160 ohm, 1%, 1/8W, HP Part No. 0757-0279.
Change A7Q3 to Transistor: Field-Effect, P Channel, 2N4360, HP Part No. 1855-0052.
Change A8 Assembly from HP Part No. 08410-6007 to HP Part No. 08709-6010.
Change A8R2* to nominal value of 82.5 ohm, 1%, HP Part No. 0757-0399. Retain the
asterisk (*) to indicate "FACTORY SELECTED PART, TYPICAL VALUE GIVEN."
Add J4, Connector:AC Receptacle, HP Part No. 1251-0148.
Interchange 82 and S3.

HEWLETTII PACKARD
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ERRATA:
(Cont'd)

Supplement A for 08709-90004

Change new 82 (formerly S3) from HP Part No. 3101-0070 to HP Part No. 3101-0033.
Change XD81 and CDS2, Lens:Lampholder, from HP Part No. 1450-0157 to HP Part
No. 1450-0167.
Add WI, Power Cable:Detachable, HP Part No. 8120-0078.

Page 4-14, Figure 4-9a:
Change reference to search signal frequency from 500 kHz to 500 Hz.

.,Page 5-1, paragraph 5-2:
Add following WARNING:

I WARNING I·
When covers are removed, terminals are exposed that have voltages capable of causing personal injury or
death. Maintenance procedures in this section should be performed only by a skilled person who is aware
of the hazard involved.

Page 6-13, Table 6-1:
Change XFl to HP Part No. 2110-0464 FUSEHOLDER.
Add HP Part No. 2110-0465 FU8EHOLDER CAP..
Add HP Part No. 2110-0467 NUT-HEX 1/2-28.

Page 6-18, Table 6-1:
Change COVER: LOWER PC HOUSING to HP Part No. 5000-3337.
Add HP Part No. 7120-4163 LABEL, INFO QTY 1.

Page 7-5, Figure 7-4b:
Reverse positions of A2C9 and A2R4.

Page 7-7, Figure 7-5c:
The positive end of C5 should be shown connected directly to CR5 and CR6, and not
to the emitter of QI0.
The positive end of CI0 should be shown connected directly to ;R13and CR14, and
not to the emitter of Q4.

HEWLETT" PACKARD



Supplement A for 08709-90004 Page 5

ERRATA:
(Cant'd)

Pages 7-9/7-10, Figure 7-6c:
Change designation of existing R42 to R43.

Change designation of existing R43 to R44, and change value to 681 ohms.

Change Note 2 to read "ADJUST FOR MINIMUM 500 Hz SEARCH SIGNAL ON
SERVO VOLTAGE WITH SYNCHRONIZER UNLOCKED."

Pages 7-13/7-14, Figure 7-8b and Parts List:
Change A2C1 to C:fxd, cer, 10 pF, 20%, 200 VDCW, HP Part No. 0160-2436.

Pages 7-15/7-16, Figure 7-9b and Parts List:
Change A5C6 to C:fxd, mica, 20 pF, 5%, 500 VDCW, HP Part No. 0160-0370.

Delete A5C17 from Reference Designation Box and from Parts List.

Delete A5L5 from Reference Designation Box and from Parts List.

Change A5R3 and A5R6 to R:fxd, met flm, 19.6K ohm, 1%, 1/8W, HP Part No.
0698-3157.

Change A5R13 to R:fxd, met flm, 147 ohm, 1%, 1/8W, HP Part No. 0698-3438.

Pages 7-17/7-18, Figure 7-10b and Parts List:
Change A6R2 to R:fxd, met flm, 16.2K ohm, 1%, 1/8W, HP Part No. 0757-0447.

Page 7-19, Figure 7-11b:
Correct the input and output circuits to A7 according to the following schematics.

A2R2
3830PHASE ERROR

SIGNAL FROM
PHASE Q;-_... ....
OETECTOR A
XA5(PINI)

A2l3
27UH

A2C6

I 1.8PF A2R3
A2l2 3830
1.8UH

A2l6 XA7
10VH f7\2 r

+20V~
__~?~?J. ;'
5000PF'1' I
(THRU)~ I

-20v
A2l7
10UH 8

A2C8 0] I
5000pF I
(THRUI I

"" I
NC~

I
I

XA7

I

~
15 I 0 CC'<RECTION VOLTAGE TO

A2R4 S OUTPUT AMPLIFIER
1000 P/O A I

1
A2C9
10PF

-= (THRUI

Page 7-21, Figure 7-2

Page 7-21, Figure 7-12b:
Correct the input circuit to A8 according to the following schematic.

A2L8 A2L9
33UH 33UH

XA8

I
I

®I
I
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SAFETY

This instrument has been designed and tested according to International Safety
Requirements. To ensure safe operation and to keep the instrument safe, the
information, cautions, and warnings in this manual must be heeded. Refer to
Section I for general safety considerations applicable to this instrument.

CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published speci­
fications at the time of shipment from the factory. Hewlett-Packard Company
further certifies that its calibration measuremen ts 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 AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and work­
manship for a period of cne year from the date of shipment. Hewlett-Packard
will. at its option, repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-Packard. Repairs necessi­
tated by misuse of the product are not covered by this warranty. NO OTHER
WARRANTIES ARE EXPRESSED OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE HEWLETT-PACKARD IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES

Service contracts or customer assistance agreements are available for Hewlett­
Packard products that require maintenance and repair on-site.

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

HEWLETTiI PACKARD



Supplement A for 08709-90004 Page 7.

CHANG E 1: Page 7-7, Figure 7-5c and Parts List:
Add A1R45, R:Var, 2K ohm, HP Part No. 2100-2497 to Parts List. Place on schematic
between R2 and R3, with the wiper arm going to the base of Q6. This potentiometer
provides fine adjustment of the +20V power supply.

Add A1R46, R:Var, 2K ohm, HP Part No. 2100-2497 to Parts List. Place on schematic
between R12 and R13, with the wiper arm going to the base of Q5. This potentiometer
provides fine adjustment of the -20V power supply.

CHANGE 2: Parts List:
Change Fl (115V) from 0.25 amp slo-blo, HP Part No. 2110-0018 to 0.4 amp slo-blo,
HP Part No. 2110-0340.

Change F1 (230V) from 0.125 amp sio-blo, HP Part No. 2110-0064 to 0.2 amp slo-blo,
HP Part No. 2110-0235.

Change 34 from HP Part No. 1251-0148 to HP Part No. 1251-2357.

Change S2 from HP Part No. 3101-0033 to HP Part No. 3101-1234.
Change XDSl, Lens: Lampholcter Red Plastic, HP Part No. 1450-0152 to
Lens: Lampholder White Plastic, HP Part No. 1450-0157.

Change WI, Power Cable: Detachable, from HP Part No. 8120-0078 to HP Part No.
8120-1348.

CHANGE 3: Page 6-6, Table 6-1:
Change A3C3 to HP Part No. 0140-0190, C: FXD MICA 39 pF 5% 300V.

Change A3L1 to HP Part No. 9100-1616, COIL: MOLDED CHOKE 1.5 UH 10%.

Change A3L2 to HP Part No. 9140-0111, COIL: MOLDED CHOKE 3.3 UH 10%.

Change A4L1 to HP Part No. 9140-0098, COIL: MOLDED CHOKE 2.2 UH 10%.

Page 6-7, Table 6-1:
Change A4L2 to HP Part No. 9140-0111, COIL: MOLDED CHOKE 3.3 UB 10%.

Page 7-11/7-12, Figure 7-7b:
Change C3 to 39 pF.

Change L1 to 1.5 UH. \

Change L2 to 3.3 UH.)

Page 7-13{7-14, Figure 7-8b:
Change L1 to 2.2 UR.

Change L2 to 3.3 UH.

CHANGE 4: Add the following note to Replaceable Parts for explanation of the 8709A color scheme.

NOTE
This change implements a different color scheme for the standard
instrument. Color scheme prior to this change is now available as
an option.

8709A STANDARD - Indicates 8709A color scheme beginning with this change. (Includes
MINT GRAY front panel, OLIVE BLACK meter bezel and OLIVE GRAY cabinet).

8709A OPTION A85 - Indicates LIGHT GRAY panel.

8709A OPTION Y98 - Indicates BLUE GRAY cabinet.
8709A OPTION X95 - Indicates complete 8709A color scheme prior to this change.

(Includes LIGHT GRAY front panel, BLACK meter bezel, and BLUE GRAY cabinet).



Page 8

CHANGE 4
(Cont'd)

~upplement A for 08709-90004

Page 6-11, Table 6-1:
Add A8C2, HP Part No. 0160-0127, CF 1.0 fJ F 20% 25V
Add A8CR1, HP Part No. 1901-0025, Diode Sil. 150V

Page 6-12, Table 6-1:
Add 'A8R41 HP Part No~tt'1-5-7-0442,RF 10K 1% 1/8W
Add'to---aefe~enceDesignation Ml HP Part Number

4040-0906 BEZEL: METER (OLIVE BLACK) (STANDARD)
4040-0297 BEZEL: METER (BLACK) (OPTIONS)

Page 6-14, Table 6-1:
Add to Reference Designation 6 HP Part Number

5000-8565 SIDE COVER (OLIVE GRAY) (STANDARD)
5000-0703 SIDE COVER (BLUE GRAY) (OPTIONS)

Add to Reference Designation 7 HP Part Number
5060~8577COVER: HALF-RECESS TOP (OLIVE GRAY) (STANDARD)
5060-0720 COVER: HALF-RECESS TOP (BLUE GRAY) (OPTIONS)

Add to Reference Designation 8 HP Part Number
5000-8583 COVER: HALF-MODULE BOTTOM (OLIVE GRAY) (STANDARD)
5000-0717 COVER: 'HALF-MODULES BOTTOM (BLUE GRAY)(OPTIONS) .

Change Reference Designation 9 to HP Part Number
08709-00005 REAR PANEL

Add to Reference Designation 10 HP Part Number
08709-00006 FRONT PANEL (MINT GRAY) (STANDARD)
08709-0002 FRONT PANEL (LIGHT GRAY) (OPTIONS)

iPage 6-18, Table 6-2:
Add HP Part Number 4040-0906 BEZEL: METER (OLIVE BLACK)(STANDARD)
Add HP Part Number 4040-0297 BEZEL; METER (BLACK) (OPTIONS)

Page 6-19, Table 6-2:
Add HP Part Number 5000-8565 SIDE COVER (OLIVE GRAY) (STANDARD)
Add HP Part Number 5000-0703 SIDE COVER (BLUE GRAY) (OPTIONS)

Add HP Part Number 5000-8583 COVER: HALF-MODULE BOTTOM (OLIVE GRAY) (STANDARD)
Add HP Part Number 5000-0717 COVER: HALF-MODULE BOTTOM (BLUE GRAY) (OPTIONS)

Add HP Part Number 5060-8577 COVER: HALF-RECESS TOP (OLIVE GRAY) STANDARD)
Add HP Part Number 5060-0720 COVER: HALF-RECESS TOP (BLUE GRAY) (OPTIONS)

Change HP Part Number 08709-0001 REAR PANEL to read HP Part Number 08709-00005 REAR
PANEL

Add HP Part Number 08709-00006 FRONT PANEL (MINT GRAY) (STANDARD)
Add HP Part Number 08709-0002 FRONT PANEL (LIGHT GRAY) (OPTIONS)

Page 7-21/7-22, Figure 7-12a:
Change A8 Search Generator Board Assembly Component Identification and Location per
the revised photo attached.
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CHANGE4
(Cant'd)

.Page 7-21/7-22, Figure 7-12-b:
Add the following partial schematic between XA8 PIN 14 and the junction of A8Q9
Collector, A8R30 and A8R32.

TO A2XA7 PIN 51

TO 08 EMITTER

TO JUNCT 10N OF
R34 AND R~7

CHANGE 5: Change all reference to search oscillator frequency from its present 500 - 600 Hz, to
approximately 100 Hz. (In some places in manual search oscillator frequency has been
ref~rred to as being 500 to 600 kHz.)

Page 4-7, Figure 4-5b.
Change Figure 4-5b to the attached figure 7-8b.

Page 6-2, Table 6-1.
Change AlC13 and A1C14 to HP Part No. 0160-0174 C:FXD 0.47 f.LF25 V.

Page 6-6, Table 6-1.
Change A3C3 to HP Part No. 0140-0193 C:FXD 82 pF300V.
Change A3L1 to HP Part No. 9140-0111 COIL CHOKE 3.3 f.L H.
Change A3L2 to HP Part No. 9140-0112 COIL CHOKE 4.7 f.LH.
Change A4 to HP Part No. 08709-60011 BOARD ASSY AMPLIFIER.
Delete A4C6 HP Part No. 0150-0093 C:FXD .01 f.LF100V.
Delete A4C8 HP Part No. 0180-0376 C:FXD ELECT 0.47 J.LFIO% 35 VDCW.
Add A4C20 HP Part No. 0150-0093 C:FXD .01 f.LF100V.
Add A4C21 HP Part No. 0160-2259 C:FXD 12 pF.
Add A4C22 HP Part No. 0140-0190 C:FXD 39 pF300 V.
Add A4C23 HP Part No. 0160-3448 C:FXD 1000 pF.
Add A4C24 HP Part no. 0150-0093 C:FXD .01 f.LF100V.
Delete A4CR1 HP Part No. 1901-0022 DIODE GERMANIUM 5 wrV.
Add A4CR20 HP Part No. 1901-0179 DIODE SILICON.
Add A4CR21 HP Part No. 1901-0040 DIODE SILICON.
Add A4CR22 HP Part No. 1901-0040 DIODE SILICON.
Change A4L1 to HP Part No. 9140-0112 COIL CHOKE 4.7 f.LH 10%.
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CHANGE 5.
(Cont'd)

Supplement A for 08709-90004

Page 6-7, Table 6-L
Change A4L2 to HP Part No. 9140-0112 COIL CHOKE 4.7 j.lH10%.
Add A4L20 HP Part No. 9100-1624 COIL CHOKE 30 j.lH 10%.
Add A4L21 HP Part No. 9140-0112 COIL CHOKE 4.7 /lH 10%.
Add A4Q4 HP Part No. 1854-0404 TRANSISTOR NPN.
Change A4R9 to HP Part No. 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8 W.
Delete A4Rll HP Part No. 0757-0442 R:FXD MET FLM 10K 1% 1/8 W.
Add A4R20 HP Part No. 0757-0280 R:FXD MET FLM 1K 1% 1/8 W.

Page 6-11, Table 6-1.
Change A8C1 to HP Part No. 0160-0174 C:FXD .47 /lF25 V.

Page 6-18, Table 6-2.
Change HP Part No. 08709-0003 to HP Part No. 08709-00007 COVER UPPER P.C.

HOUSING.
Page 7-3, Figure 7-3.

Change A2TP1 identification from LEVEL DETECTOR to SWITCH BIAS.

Page 7-9/7-10, Figure 7-6c.
Change A1C13 and C14 to 0.47 /IF..
Change waveform at HELIX OUTPUT J2 search signal period 8-14 msec and an ampli­

tude of 11-18 volts.

Page 7-11/7-12, Figure 7-7b.
Change A3C3 to 82 pF.
Change A3L1 to 3.3 /lH.
Change A3L2 to 4.7 /lH.

Page 7-13/7-14, Figure 7-8a and Figure 7-8b.
Change Figure 7-8a to the attached Figure 7-8a.
Change Figure 7-8b to the attached Figure 7-8b.

Page 7-21/7-22, Figure 7-12b.
Change A8C1 to 0.47 /IF.

. CHANGE 6 Page 3-3, Figure 3-2:
Add

NOTE

A rear-panel jack INJECTION LOCK INPUT has been added to allow injection
locking of the internal 20 MHz oscillato~ to an external 20 MHz ± 200 Hz signal ~

of 0.1 Vrms to 2.5 Vrms level.

_Change HELIX OUTPUT to ERROR SIGNAL OUTPUT.
DeYete SERVO OUTPUT jack. -
Change three-position slide switch to MOD. SENS.
1.0 MHz/VOLT
2.5 MHz/VOLT
6.0 MHz/VOLT

Page 7-17/7-18, Figure 7-10b:
Use the attached Figure 7-10b in place of Figure 7-10b in the manual.

CHANGE 7 Page 6-9, Table 6-1.
Change A6L2 to HP Part No. 08709·80001.



Supplement A for 08709-90004

~CHANGE 8: Page 6-13, Table 6-l.
Change XFl parts identification to read as follows:

Page 11

Reference HP Part No. DescriptionDesignation

XF1 2110-0470 FUSEHOLDER-EXTR POST 20A 200V UL/IEC
2110-0465 FUSEHOLDER-CAP UL/IEC .25X1 .25 FUSE
2110-0467 NUT, HEX SINGLE CHAMFER 1/2-28 THREAD
2190-0037 WASHER-LK INTL T NO. 1/2.512 IN ID .789
1400-0090 WASHER: RUBBER 5/8" OD

A8

Figure 7-12a. A8 Search Generator Board Assembly
Component Identification and Location (Change 4)

A4

Figure 7-8a. A4 Amplifier Board Assembly Component
Identification and Location (CHANGE 5)
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Figure 7-10b. A6 20 MHz Oscillator Board Assembly Schematic, 8709A (CHANGE 6)
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HEVVLETTi:~W PACKARD
Page 2 of 5

8709A-H10

DESCRIPTION:

The HP 8709A-H10 Phase-Lock Synchronizer is similar to a standard
8709A except for the following changes:

1) Internal Oscillator Frequency is 21.4 MHz.
2) Error Output Voltage polarity is either + or ~, selectable

from a front panel switch.
These modifications enable the 8709A-H10 to be used with the 8565A
Spectrum Analyzer and the 8620Cj86290A Sweeper Source in a phase­
locked Spectrum Analyzer System. In all other respects the 8709A-H10
is identical to a standard unit.

MANUAL CHANGES:
Page 1-1. General Information:

Change all references to 20 MHz to 21.4 MHz. (This applies
throughout the Manual.)

Page 1-1.

Add to
Add to

Table 1-1· Specifications:
Input Frequency~ "(Option H10): 21.4 MHz".
Internal Oscillator Frequency, "(Option H10): 21.4 MHz ± 1.0 kHz."

Page 3-2. Figure 3-1. 8709A-H10 Front Panel Controls and Indicators:

Add Item "5. ±- Error Voltage Switch (lower, center). II

Page 4-2. Fi gure 4-1. Funct i ona1 Block Di agram:

Add the following to the HELIX OUTPUT:

r - - --,
I ovrPUT I

iJLE} ~~J

,
+ oR ­

INVE.R.TE. R

AMPLjF/£R

i
I
r
I

I
j

I
i
~

i
I
l
I
i

l
PRINTED IN U.S.A. i________________________._J

Al

­UI

~I
:<) .....------------

1400 FOUNTAIN GROI/E PARKWA Y, SANTA ROSA, CALIFORNIA, 95404. US.A.
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HEWLETTt0~PACKARD
Pa e 3 of 5

8709A-Hl0

MANUAL CHANGES (Continued)~

Page 6-9.
Change:

Change:

Table 6-1. Reference Designation Index:

A6 from 08709-6008 to 08709-60053 Oscillator
Assembly: 21.4 MHz.
A6Yl from 0410-0159 to 08709-20024 Crystal: 21.4 MHz

Page 6-12. Table 6-1. Add the following:

REFERENCE HP PART NO. QTY DESeRI PTION

AlOl 08709-60048 1 ± Inverter Amplifier Assy.

A101Cl, 3, 4 0160-4084 3 C:FXD .hif 100V

Al01C2 0160-0134 1 C:FXD 220 pf ±5%

A101R1, 2, 4 0757-0438 3 R:FXD 5.11K 1% .125W

A101R3 0698-3260 1 R:FXD 464k 10/ . 125\tJ/0

A101R5, 6 0698-3156 2 R:FXD 14.7k 1% . 125~J

A101 Q1 1855-0020 1 Trans: J-FET N-Chan

A101U1 1826-0081 1 IC: Lin Amplifier

A101VR1, 2 1902-0041 2 Diode: Zener 5.11 V + 5%

Add: 5101 3101-0163 Switch: -Sub-mini toggle, SPOT

Page 6-14. Table 6-1:
Change Item #10 from 08709-00006 to 08709-00024, Front Panel,

Option H10

Page 7-5. Figure 7-4b. Main Chassis and Sub-Chassis ~Jiring

Schematic, A2 Casting:
Add the following between Output Amp and Helix Output:

OV'rpvr
AMP AND
LIGHT AMP

.-c-------C :.J3
SERVO OVTPVr

+
o~

Slor

">-------=:::~,)2
HELIX OvrplJT

-20v

PRINTED IN U.S.A.

Change AG Assy to 21. 4 ~1Hz Osci] 1iltOI' Assy
~

l'

'"o
~

'"o
V1XI L- _

1400 FOUNTAIN GROVE PARKWA Y, SANTA ROSA CAL/FOnNIA, 95404, USA.
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Page 4 of 5
8709A-H10

MANUAL CHANGES (Continued)~

Page 7-10, Figure 7-6c. Al Power Supply/Amplifier Assy

Add the following schematic at the Helix Output of the Al Board:

..Jl

I

J

V OUT

TO 11/ BOIlRD
PIJ/ I

$HD

v 110/

(molJ'T" fAN'C:W
1- P~U\R~ - I
I -. + I

L-----I-~.(~IOI :
L ,

Alol fIJVEr?TH

1-'.

1l) 111 Ml\I(O

TO AI BeAnO

Also add. the following A10l Component Location Diagram:

g.

t2.0V [:l

v our OJ

-'20V V IIJ

C RlA ~ 08709·{,(XI'J8
V ~ "H711''l~...,

'"'"o...
\.n
o
~ 1L-.. ~P..:.:Rc.::..I:.:..NT:..=E:..:::D._::..c.IN~U..:..:,S:::,,:':..:.,.A:..:,.__.--11

1400 FOUNTAIN GROVE PIl.RKWA Y, SANTA ROSA, CALIFORNIA, 95404, U.S.A.
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Page 5 of 5
8709A-H10

MANUAL CHANGES (Continued):

Page 7-18. Figure 7-10b. A6 Oscillator Board Assembly:
Chan~e all references to 20 MHz to 21.4 MHz.
Change Board Part No. from 08709-6008 to 08709-60053 .

PRINTED IN U.S.A.

...,
0\

IL_______________________________...--..-1

1400 FOUNTAIN GROVE PARKWA Y, SANTA ROSA, CALIFORNIA, 95404. -U,SA,
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Figure 1-1. Model 8709A SynchrOllizer
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Model 8709A

SECTION I

GENERAL INFORMATION

Section I

1-1. INTRODUCTION.

1-2. The Model 8709A Synchronizer (Figure 1-1) is
a self-contained, solid -state component instrument
that is used as a phase comparator. The Synchronizer
can be used to stabilize the frequency of hp BWO
microwave frequency sources having the characteris­
tics of dc voltage changes giving variation in frequency.
Stabilization of microwave frequency is done through
monitoring and phase-locking circuits working with
highly stable low-frequency external and internal
reference oscillators. When the 8709A is used as
part of a system, system frequency stability is deter­
mined by the reference oscillator frequency stability.

1-3. Typically, the 8709A is used with a modified
hp 8690 Sweep Oscillator that is equipped with a shunt­
tube coupler, and either the hp 8464 or hp 8466 Refer­
ence Oscillator. When used with the hp multiplier
and mixer, any stable reference oscillator operating
in the 100 to 500 MHz range can be used as the refer­
ence os cillator.

1-4. The input to the synchronizer is the difference­
frequency obtained by mixing the signal from the source
to be stabilized with the multiplied output of an exter­
nal reference oscillator. The synchronizer will phase­
lock when the microwave frequency is 20 MHz above
the reference oscillator frequency. The output of the
Synchronizer is a de voltage having a magnitude direct­
ly proportional to the phase difference betwp.en the
difference-frequency input signal and the internally

generated 20 MHz oscillator Signal. Two levels of
dc voltage outputs are provided from the 8709A: the
high level (primary) dc output can be applied to the
phase-lock circuit in the modified signal source (such
as the hp 8690 Series Sweep Oscillator) to stabilize
the microwave frequency; low level (secondary) dc
output can be used for control of an external reference
os cillator servo (such as the hp 8466) when stabilizing
swept signal sources.

1-5. Operating specifications for the 8709A Synchro­
nizer are listed in Table 1-1.

1-6. INSTRUMENT IDENTIFICATION.

1-7. Information contained in this manual applies
directly to Model 8709A Synchronizers haVing the
same serial number prefixes as indicated on the title
page. The first three digitS of the eight -digit serial
number are the serial prefix digits. If the serial pre­
fix of your instrument is not listed on the tiUe page,
there may be differences between data in this manual
and your instrument: such differences are covered in
Manual Change Sheets and/or back -dating appendices
included in this manual. lfthe Manual Change Sheets(s)
(Appendices) are missing, the information applicable
to your instrument can be supplied by the nearest
Hewlett- Packard Sales and Service Office. (See list
of offices at rear of this manual). Manual Changes
may also include ERRATA details applicable to all
8709A manuals.

Input Frequency: 20 MHz

Sensitivity: - 65 dBm

Maximum Input: 1. 0 V rms

Minimum Output Voltage:
High Level: +12.0 to -12.0 Vdc
Low Level: +0.8 to -0.8 Vdc

Output Impedance:
High Level: ~200n

Low Level: ~70kn

Table 1-1. Specifications

Internal Oscillator Stability: 2 x 10- 6 per 24-hour
period (approx) .

20-MHz IF Leakage: < 5 J.1.V at helix output

Power Requirements: 115 or 230 Vac ± 10%, 50 to
400 Hz

Weight: Net, 10 Ib (4.5 kg). Shipping, 11lb 10 oz
(5.3 kg)

Dimensions: 6-3/32 high, 7-25/32 Wide, 11 deep
(inches) 155 high, 190 Wide, 279 deep (em)

Modulation SenSitiVity: hp BWO with Shunt-Tube
Coupler, 0.5 to 6.0 MHz/V, (depending on fre­
quency range)

<Cl Internal Oscillator Frequency: 20.0 MHz:!:l. 0 kHz

Lock Point Rejection: When used with the 8690
Series Sweep Oscillators, will reject lock point
corresponding to microwaye source 20 MHz below
reference oscillator harmonic.

1-1



Section I

1-8. ARRANGEMENT OF MANUAL.

1-9. Following the general information in this sec­
tion (I), data for Installation and Preparation for Use
(II), Operating Instructions (III), Circuit Operation
Description (IV), Maintenance (V), Replaceable Parts
(VI), and Schematic Diag~'ams (VII) make up this
D;1anuaL The material in this manual is designed to

1-2
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assist the operator, maintenance technician, and
others needing the technical data. In addition to rou­
tine maintenance information, basic semiconductor
theory and circuits information is added to Section V.
Both operating and maintenance personnel should be­
come familiar with the contents of Section IV Circuit
Operation Description before they attempt to do their
respective jobs.
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SECTION II

INSTALLATION AND PREPARATION FOR USE

Section II

2-1. INITIAL INSPECTION.

2-2. This instrument was inspected before shipment
to determine that it was free of mechanical and elec­
trical defects. The instrument should be inspected
for mechanical damage as soon as it is unpacked,
particularly, if the shipping carton has evidence of
damage. Save all packing material until both mech­
anical and electrical inspections are completed.

a. Mechanical Check: Inspect the instrument for
mechanical damage such as dents, broken knobs,
cracked meter glass, etc. If damage to the shipping
carton is evident, ask the carrier's agent to be pre­
sent when unpacking and inspecting. If the instru­
ment has suffered in-transit abuse, file a claim for
damage with the carrier and contact the nearest
Hewlett-Packard office. (Listing of offices is in back
of this manual). The Hewlett-Packard office will ar­
range for repair or replacement of the instrument
immediately without waiting for the damage claim
against the carrier to be settled.

b. Electrical Check: As soon as practicable, an
electrical check of the instrument should be made.
Details on how to make a performance check is in the
front portion of the Maintenance Section (V). If the
instrument fails to meet the requirements of the per­
formance check, contact the nearest Hewlett-Packard
office to obtain assista nce.

2-3. INSTALLATION.

2-4. POWER REQUIREMENTS.

2-5. The 8709A Synchronizer requires either 115 or
230 Vac, 50 to 400 Hz for operation. After identify­
ing the power available to operate the instrument,
select the appropriate switch position on the two­
position LINE VOLTAGE selector switch that is lo­
cated on the rear panel. The value of selected power
voltage will be seen when the selector switch is placed
in the appropr iate position.

NOTE

The 8709A Synchronizer is normally shipped
with a 1/4 amp slow-blow fuse installed in the
fuseholder ready for 115-volt AC operation.

CAUTION

Select the proper value of line voltage power on
the LINE VOLTAGE selector switch before at­
taching the power cord and plugging into avail­
able AC power. Failure to set the switch first
may damage the instrument (particularly if high
voltage power is connected to the instrument
while the selector switch is in the low power
pOSition).

The proper size fuse should be inserted into the fuse
post holder in accordance with the power line voltage.
The fuse post holder is mounted on the rear panel with
fuse size/line voltage information marked on the rear
panel adjacent to the holder.

2-6. POW ER CABLE.

2-7. To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) rec­
ommends that the instrument panel and cabinet be
grounded. This instrument is supplied with a three­
conductor power cable having a th ird conductor as a
grounding connection. When the cable is plugged into
the power receptacle, the instrument will be grounded
by the offset (center) pin of the receptacle through the
power cord. No additional case or panel grounding
connections are needed when the supplied power cable
is used with this instrument. To preserve the pro­
tection featur e of the cable and receptacle, if the in­
strument is uS ed with a two- contact power source out­
let, use a three-prong to two-prong adapter; connect­
ing the green lead of the adapter to a good ground con­
nection.

2-8. MOUNTING.

2-9. The Model 8709A Synchronizer is normally sup­
plied in its self-contained case for bench top use. If
the synchronizer is to be rack mounted an hp combin­
ing case or hp adapter frame can be used.

2-10. COMBINING CASE. The combining case (HP
1051A or HP 1052A) (see Figure 2-1) will accept one
or more Hewlett-Packard instruments of T' height
whose tolal width is less than 19 inches. Filler panels
can be used when instruments do not fill the case. The
combining case can be rack mounted or used as a
multi-instrument bench-top case.

2-11. ADAPTER FRAME. The adapter frame (HP
5060-0797) (see Figure 2-2) will accept one or more
Hewlett-Packard instruments of 7" height whose total
width is less than 19 inches. Filler panels can be used
when instruments do not fill the frame. The frame is
assembled as follows:

a. Place the adapter frame (HP 5060-0797) on edge
of bench as showll in step 1, Figure 2-2.

b. Stack the submodular units in the frame as shown
in step 2. Place the spacer clamps between instru­
ments, step 3.

c. Place spacer clamps on the two end instruments
(step 4) and push the combination into the frame.

d. Insert screws on either side of frame, and tighten
until submodular instruments are tight.

e. The completed assembly is ready for rack mount­
ing.

2-1
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CD
INSERT DIVIDER, ENGAGING
TABS IN TOP AND BOTTOM

MOUNTING SLOTS

®
TWIST DIVIDER TO VERTICAL

POSITION

G)
PUSH IN TO LIMIT

@
SLIDE LATCH TO LOCK

DIVIDER

®
PUSH RETAINER DOWN

TO RELEASE

®
SLIDE INSTRUMENT

INTO CASE

o
TO SET RETAINER BACK IN

PLACE, ENGAGE HOOKS FIRST
ON ONE SIDE OF DIVIDER,

THEN ON OTHER

®
PUSH RETA INER UP TO LOCK

Model 8709A

Figure 2-1. Steps to PIa ce Instrument into Combining Case

2-2

®
INSTRUMENT

~/
~

@
SPACER CLAMP

RETAINING SCREWS

Figure 2-2, Mounting Sub-Module Units into Adapter Frame
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SECTION III

OPERATING INSTRUCTIONS

Section III

3-1. CONTROLS AND INDICATORS.

3-2. Operating controls and indicators on the front
panel of the synchronizer are shown in Figure 3-1 and
controls and jacks on the rear panel are shown in
Figure 3 -2. The markings adjacent to the front and
rear panel mounted components are self explanatory.
The UNLOCKED indicator light is "on" (lighted) when
the signal is not stabilized by the synchronizer.

3-4. CONNECTIONS FOR SYSTEM
OPERATION.

3 -5. The 8709A Synchronizer may be used in anyone
of several connection configurations. Figure 3-3 shows
a typical phase lock system connected to optional ref­
erence oscillators. If either the 8464 or the 8466
reference oscillators are used, Table 3 -11ists the fre­
quency range of the Sweep oscillator in relation to the
suggested harmonic of the reference oscillator. Fig­
ure 3-4 shows a typical double lock system connecting
two sweep os cillators using the 8709A as the synchro­
nizing device.

3 - 6. The following steps are used to connect the
8709A Synchronizer in a phase lock system:

a. Connect power cord to appropriate power.

b. Connect RF output of mixer to INPUT connector
J1 (see Figure 3-2).

NOTE

The signal source to be stabilized and the output
of the reference oscillator must be combined in
a mixer for Synchronizer operation.

c. Connect HELIX OUTPUT connector J2 (Figure
3-2) to the error signal input connector on the signal
source to be stabilized.

d. Set the Modulation Sensitivity Switch 85, (Figure
3-2) tothe position required by the signal source to be
stabilized:

Position Modulation Sensitivity

1-4 GHz 0.5 to 1 MHz/volt
4-12.4 GHz 1. 0 to 2.5 MHz/volt
12.4-40 GHz 2.5 to 6.0 MHz/volt

e. Vvhenstabilizingaswept source, connect SERVO r

OUTPUT connector J3 to the error signal input con­
nector of the stabilizing system reference oscillator
(such as the hp 8466) for servo control.

3-7. OPERATING PROCEDURE.

3-8. To place the 8709A Synchronizer into operation
in a phase lock system, proceed as follows:

a. Place the Power toggle switch to ON (up) and
observe that the POWER ON indicator light is lighted
red.

NOTE

Initially the UNLOCKED indicator light may be
either lighted red (indicating that phase-lock is
not taking place) or the UNLOCKED indicator
light may be exting'uished or flickering (indicat­
ing that phase-lock has been accomplished or is
near the frequency lock-point).

The PHASE ERROR meter may either be in ex­
treme right or left swing of the needle, or may
be centered, depending on the degree of phase­
lock between the source and the synchronizer.
After initial warmup and stabilization of the
source oscillator and synchronizer oscillator,
phase-lock will be indicated by the UNLOCKED
indicator light being extinguished and the PHASE
ERROR meter indication being on scale.

b. Tune the microwave source to the desired fre­
quency.

c. Tune the reference oscillator so that the UN­
LOCKED indicator light is extinguished (off).

d. Fine-tune the microwave source until the PHASE
ERROR meter needle is at center position.

3 - 9. Greater frequency accuracy and/or repeatability
of the frequency of the oscillator settings can be ac­
complished by using a frequency counter. Because of
the wide separation between lock points, the micro­
wave frequency can be accurately determined by mea­
suring the reference oscillator frequency and using
the formula

fw = fref x (n) + 20 MHz,

where

fw =microwave Source frequency

fref =0 reference oscillator frequency

n = harmonic of fref that is mixed with fw

to produce 20 MHz.

3-1
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.-

2-

8709A SYNCHRONIZER
H£.WL.~TT . PACKARO

POWER ON

'w
UNLOCKED

.iiIi:r-----~--+--~- 3

METER ADJUST

3-2

1. Power ON OFF Toggle Switch
2. POWER ON indicator lamp
3, Phase-Lock indicator lamp
4. METER ADJUST Potentiometer Shaft

Figure 3-1. 8709A Front Panel Controls and Indicators
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INPUT
2

cf?\?o!?
,r{fRtl

$f4--
LO I:: INpuT.OOlWT

( HElIX ) ~~ 3
OUTPUT o P '"

7
4

6 1·4 GHl
54-12..4 GHl

12.4·40 GHz

1. INPUT JACK (Jl) (A2Jl)
2. SERVO OUTPUT JACK (J3)
3. FREQ RANGE SELECTOR SWITCH (S2)
4. LINE VOLTAGE SELECTOR SY\'ITCH (S3)
5. LINE CORD RECEPTACLE (J4)
6. FUSE HOLDER (XFl)
7. HELIX OUTPUT JACK (J2)

Figure 3-2. 8709A Rear Panel Controls and Indicators
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H81-8690A/E07-8696A
SWEEP OSCILLATOR
8RFUNIT

_",,::==.:;~:.;,::.::.:.:o.=_:::..::.~~;~;;;;;:.:;::;::.=.::.:..:.._:­
---=':===:================~'====-==

11517A
MIXER

846BA
MULTIPLIER

DUAL
DIRECTIONAL
COUPLER

240
10

400 MHz
REFERENCE
OSCILLATOR

F===========ill=7;=========~~=W:=======OUTPUT

~ ~ 'i ~
f) f) l!> ~

G RF OUTPUT

=0=
veo FM HELIX
OUTPUT

ERROR
SIGNAL
INPUT INPUT

n-----L;'

SERVO
'-- ~~~I ·0 0

HELIX U- ~J

8709A

* Reference Oscillator may be any stable oscillator (100­
500 MHz, 30-500 row power out) furnished by customer
or any of the following:

OPTIONAL REFERENCE OSCILLATOR

8464 Reference Oscillator

8466 Reference Oscillator

608F VHF Signal Generator

*(8708A Synchronizer to stabilize 608)

5105/5110 Synthesizer with 8467 Amplifier

Figure 3-3. Typical Phase- Lock System Connections
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H8\-8690A/E07-8696A
SWEEP OSCILLATOR
6. R F UNIT

______ iii. ;;, __=::=:.===.;.:.;~,;,.::.___.. .. ~ .. .. . . . .
--='=':'==='::=========~-==============

Section III

RF OUTPUT

F==========::tJj==c========~~lF========OUTPUT

SWEEP

H81-8690A/E07 -8696A
SWEEP OSCILLATOR
6. RF UNIT

HELIX

INPUT
rr------L11

HELIXU- ...l~

8709A
SYNCHRONIZER

SAGE MIXER
MODEL 242

e> e ~ G I~========::::ffi::=======~~========= I~UTPUT
o:uJ 0 o:n::J 01 RECTIONAL OUTPUT

COUPLER

Figure 3-4. Typical Double Lock System Connections

Table 3-1. Frequency Range of Sweep Oscillator versus Suggested
Harmonic of Reference Oscillator

Frequency Range Suggested Harmonic of
of Sweep Oscillator Reference Oscillator

1 - 1. 5 GHz 4 th

1. 5 - 2.0 GHz 6 th

2.0 - 3.0 GHz 8 th

3.0 - 4.0 GHz 12 th

4.0 - 6.0 GHz 16 tll

6.0 - 8.0 GHz 24 th

8.0 - 12.4 GHz 32 th

12.4 - 18.0 GHz 50 th

18.0 - 26.5 GHz 70 th

26.5 - 40.0 GHz 100 th

3-5
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SECTION IV

CIRCUIT OPERATION DESCRIPTION

Section IV

4-1. INTRODUCTION.

4-2. The basic components of a typical frequency
stabilizing system are shown in Figure 4-1. The
H81-8690A Sweep Oscillator is the source to be stabi­
lized; the 8466A Reference Oscillator prOVides stabi­
lization to the sweep oscillator when phase-locked to
the sweep os cillator; the 8468A Multiplier generates
harmonics of the reference oscillator in the micro­
wave frequency range. The 11517A Mixer generates
the sum and difference of the microwave source fre­
quency and the reference oscillator harmonic fre­
quency. The output from the mixer is essentially the
difference frequency derived from the source to be
stabilized and the reference oscillator harmonic. The
difference frequency is applied to the input of the
8709A Synchronizer. If the difference frequency is
not at 20 MHz and the proper phase, the synchronizer
generates a triangular sear ch signal that is applied to
the error signal input of the microwave signal source
to vary the source frequency. As the microwave
source output frequency changes and the signal applied
to the synchronizer passes through 20 MHz, a phase
detector circuit in the synchronizer produces a voltage
proportional to the phase difference between the 20
MHz input signal and an internally generated 20 MHz
signal. When the proper phase (microwave source 20
MHz above the reference oscillator) of the two signals
is reached, the search generator is removed, and the
phase detector voltage is applied to the microwave
source as a correction voltage to hold its output at a
frequency that will keep the synchronizer input at 20
MHz. A second phase error signal provided by the
synchronizer is applied to the referen ce oscillator
servo control (when using an 8466A) circuits when
stabilizing swept frequency sources, enabling the
reference oscillator to track this swept source.

4-3. Operation ofthe 870 9A Synchronizer is extreme­
ly simple because phase-lock and error signal gener­
ation are accomplished automatically. Correct posi­
tioning of the Modulation SenSitivity selector switch
on the rear panel is the only manual operation. Once
the synchronizer is connected to a signal stabilizing
system, the frequency of the signal source set, and
the front panel Power switch is set to the ON position,
operation of the Synchronizer is automatic. While
operating, the synchronizer automatically accepts 20­
MHz input signals, establishes phase-lock, and gen­
erates an error voltage required to maintain the signal
source at its selected frequency. If the Signal source
and external reference oscillator frequency settings
are changed, the synchronizer again accepts only a
20-MHz input signal and generates an error voltage
to maintain the signal source at its new selected fre­
quency. As soon as the signal source frequency drifts
beyond the synchronizer phase-lock range, the syn­
chronizer aut 0 mat i call y generates a search signal

output to tune the signal source until phase-lock is
reestablished. The front panel UNLOCKED indicator
indicates synchronized operation. If the synchronizer
has not established a lock point and is transmitting a
search signal to the signal source, the UNLOCKED
indicator is lighted. When the synchronizer esta­
blishes a lock-point and is not transmitting a search
signal to the signal source, the UNLOCKED indicator
is extinguished (not lighted).

4-4. The front panel PHASE ERROR meter indicates
the correction voltage required to maintain phase-lock.
When the signal source is properly stabilized and cen­
tered in the synchronizer lock-range, the output of the
synchronizer is close to zero volts and the PHASE
ERROR meter pointer is at or near its center posi­
tion. When the signal source has drifted to the edge
of the lock-range, the error signal output from the
synchronizer is at maximum voltage and the PHASE
ERROR meter pointer is either at its far left or far
right position indicating up to 90 0 ma..ximum phase
error.

4-5. The synchronizer rejects the lock point in which
the reference oscillator harmonic is 20 MHz above the
microwave signal frequency. This feature causes the
lock points to be separated by an amount equal to the
reference oscillator frequency rather than twice the
20 - MHz IF frequency, thus improving the ease of
locking at the desired harmonic of the reference os cil­
lator. As a result, the microwave frequency can be
measured with counter accuracy by reading the ref­
erence oscillator frequency when locked to a known
hal"monic.

4-6. OVERALL FUNCTIONAL DESCRIPTION.

4-7. A block diagram of the 8709A Synchronizer is
shown in Figure 4-1. Power supply circuits are
omitted on the block diagram for clarity but are dis­
cussed in Paragraph 4-12. As shown in Figure 4-1,
4-2, the 20 MHz signal is connected to the input ter­
minal, J1, and applied to a bandpass filter. The fil­
tered signal is applied to a series of four integrated
circuit differential amplifiers (see Figure 4-3) that
also limit the signal to remove any A. M. noise that
may be present on the peaks of the signal and ensures
that a constant-amplitude signal is applied through
the 15- to 25-MHz bandpass filter to the two phase
detectors. The output signal of the 20-MHz oscillator
assembly is applied to the phase detector driver that
gates the phase detector on for a 10- to 15-ns portion
of the 20-MHz signal. Therefore, the output from the
phase detector is a voltage whose value is dependent
on the average level of the input signal during the time
the phase detector diodes are gated on.

4-1
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Vee

INPUT

phase detector or applies it to a differential amplifier.
The sear ch disable trigger controls both the UN­
LOCKED indicator and the search disable which, in
turn, controls the search signal generator. When the
output of the second phase detector is more positive
than approximately -0. 25 volts, the search signal
generator is activated, and the UNLOCKED indicator
is energized. As the output of the second phase detec­
tor becomes more positive than approximately +0. 2
volts, the lock mode sensor opens the lock mode switch,
grounds one input of the differential amplifier, and
applies the output of the search signal generator back
to the signal source to change its output frequency
until phase-lock is again established by the synchroni­
zer.

4-10. If the microwave source is 20 MHz above the
reference oscillator harmonic, an attempted increase
in source frequency will attempt to increase the 20­
MHz IF frequency (or, more precisely, to advance
the phase of the 20-MHz IF with respect to the 20­
MHz reference). The output of the first phase detec­
tor (as shown in Figure 4-2) will become more nega­
tive. The 8709 Helix error signal output will become
more positive (due to the 180-degree phase shift through
the amplifier in the A7 assembly) and the microwave
source frequency will be decreased, assuming the
source is an H81-8690 Series Sweep Oscillator in which
there is an additional phase reversal in the shunt tube
coupler circuit. These conditions are correct for
phase-locking as shown in Figure 4-2.

4-11. If the microwave source is 20 MHz below the
reference oscillator harmonic, an attempted increase

Figure 4-2. Input Signal Phase Shift and
Phase Detector Gate Times

4-8. The output of the first phase detector (A) is the
signal used to phase-lock the signal source to be sta­
bilized. This phase detector output is applied through
the lock mode switch, a differential amplifier, and the
output amplifier back to the microwave source. The
dc level of the synchronizer output is monitored by
the PHASE ERROR meter. The 20-MHz input signal
applied to the first phase detector is simultaneously
applied through a +90-degree phase shifter to the
second phase detector (B). The diodes of the second
phase detector are gated on in phase with the diodes
in the first phase detector. As shown in Figure 4-2,
when the first phase detector is gated on at the nega­
tive-going zero voltage level of the 20-MHz input sig­
nal, the second phase dete ctor is gated on at the maxi­
mum negative voltage level of the input signal. Con­
versely, if the first phase detector is gated on at the
positive-going zero voltage level of the 20-MHz input
signal, the second phase detector is gated on at the
maximum positive voltage level of the input signal.
Therefore, when the output of the first phase detector
is approximately zero volts, the output of the se cond
phase detector is either a maximum negative or maxi­
mum positive voltage level. The different voltage level
outputs of the two phase detectors enable the synchro­
nizer to reject one of the two possible lock points
(reference oscillator set 20 MHz above or below de­
sired frequency of signal source) for stabilizing the
signal source. This happens when the output of the
second phase detector is negative (as shown in Figure
4-2).

I
I (C)

OV _I_-\-_.-----IL-__+-----,,....--f-__,20 MHz INPUT TO
I SECOND PHASE
1 DETECTOR
I
1

: I
I /T\ {OJ

-.;.I__-'---;--.L-_---,-__L(I\---;.-I----'--__GATES IG NAL TO
I I SECOND PHASE

DETECTOR

(8)
-,----_--'--;---'-__c-_--'----'------'--__GAT E SIGNAL TO

FIRST PHASE
DETECTOR

(A)

OV-i----\c----Ic-------\----.-20 MHz INPUT TO
FIRST PHASE
DETECTOR

4-9. The output of the second phase detector is
applied to the lock mode sensor and the search disable
trigger. The lock mode sensor controls the lock mode
switch that either blocks the output signal of the first

3

Figure 4-3. Integrated Circuit
Differential Amplifier

4-3
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Section IV

in source frequency will retard the phase of the 20­
MHz IF with regard to the 20-MHz reference. For
phase-locking to be possible, the source frequency
must be reduced. As before, this requires a negative
voltage from the first phase detector. Therefore,
the first phase dete ctor must be gated on during the
positive-going portion of the 20-MHz input signal.
This in turn causes the output of the second phase
detector to be positive and phase-lock is prevented.
Therefore, the synchronizer can only phase-lock a
microwave source that is tuned 20 MHz above the
reference oscillator frequency being used. When this
condition exists, the output of the second phase detec­
tor is negative, the search signal generator is shut off,
and the lock mode switch applies the output of the first
phase detector to the output amplifier.

4-12. The synchronizer power supply circuits con­
sist of a primary power input circuit, a regulated +20
volt power supply circuit, and a regulated - 20 volt
power supply circuit. The primary power input cir­
cuit provides selection of the correct circuit connec­
tion for the amount of primary voltage available (115
or 230 Vac), protects the synchronizer from circuit
overloads, and controls the application of power to the
synchronizer circuits. The two regulated supply cir­
cuits also contain a current limiting circuit to provide
additional overload protection.

4-13. DETAILED FUNCTIONAL
DESCRIPTION.

4-14. Figures 4-4 through 4-11 describethe individual
circuits of the 8709A Synchronizer in detail.

4-15. SOLID STATE DEVICES
IN FORMATION.

4-16. TRANSISTOR THEORY.

4-17. GENERAL. Transistors are used in circuit
configurations such as the amplifier, the flip-flop
(binary), the trigger circuit) and the one-shot multi­
vibrator. In the following paragraphs, baSic tran­
sistor operation and a few basic transistor circuits
are discussed. These paragraphs discuss the easily
observed changes in currents and voltages in transistor
circuits which help technicians locate circuit faults but
do not attempt to describe how transistors work
internally.

4-18. BIASING AND CONDUCTION. In a transistor,
a small base-to-emitter current controls a large
collector-to-emitter current. A comparison of NPN
transistor and PNP transistor operation is shown in
Figure 4-12. Indicated current represents conven­
tional flow of positive charges external to the tran­
sistor and is not intended to indicate flow of carriers
inside the transistor structure. Notice that the effect

4-20
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A. Amplifier Characteristics

-v -v -v

l¥~I~';;P;:~
~

"""'0-

/."7 ;'7 /.7

CHARACTERIST IC COMMON COMMON COMMON
BASE EMITTER COLLECTOR

Input Impedance 30n-50n 500n-1500n 20Kn-500Kn

Output Impedance 300Kn-500Kn 3OKn- SOKn 50n-1000n

Voltage Gain 500-1500 300-1000 <I

Current Gain <I 25-50 25-50

Power Gain 20dB-30dB 25dB-40dB IOd8-20d8

<Emitter Follower)

B. Transistor Biasing

TYPE CUTOFF CONDUCTION

NPN +V +V

ov~ ~M'"COLLECTOR
+V (')CURRENT

BASE-©

CONTROl~
CURRENT

EMITTER

PNP -V -V

COLLECTOR w~ -v~
BASE-©

CONTRO'L'"'
CURRENT MAIN

CURRENT

EMITTER

Figure 4-12. Transistor Operation

of emitter- base-collector voltages is totally reversed
between NPN and PNP transistors; circuits which are
arranged for an NPN transistor usually function nor­
mally for a PNP transistor if supply voltages are
reversed.

4-19. TRANSISTOR CIRCUITS.

4-20. AMP LIFIERS. Three basic amplifier types are
available (Figure 4-13). These amplifiers may be used
alone or in combination to form complex circuits.

4-21. FLIP-FLOP. The flip-flop is a bi-stable, two­
transistor circuit in which one transistor conducts,
holding the other cut off. Each input pulse causes a
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4-23. TRIGGER CIRCUIT. The trigger circuit is a
limiter or squaring circuit that produces an output
waveform with very fast rise and fall times (Figure
4-13). The trigger circuit is similar to the flip-flop
except that the R F network in one half is replaced by
the input signal. Capacitor Cl bypasses R3 to couple
fast changes in voltage at the Ql collector to the base
of Q2. Either Ql or Q2 can conduct depending on the
voltage at the input. Note that there is a slight dif­
ference in input voltage (called hysteresis) between
SWitching with a negative-going input (time tl) and
SWitching with a poSitive-going input (time t2)'

reversal of states; that is, the cut off transistor is
turned on and the conducting transistor is cut off. In
the flip-flop shown in Figure 4-13, Q1 is initially con­
ducting heavily~ its collector voltage is only slightly
negative; a near-zero voltage is supplied to the base
of Q2 (junction of R27-28 divider). The voltage drop
across R24 produces a sufficiently negative voltage at
the emitter of Q2 to hold Q2 cut off. With Q2 cut off,
the RIB-RI9-R20 divider delivers a negative voltage
to the base of Q1 to keep it conducting.

4-22. At time tl the positive input pulse cuts off Ql;
the Ql collector voltage goes negative and drives Q2
into conduction (R27 -R28 divider to Q2 base); the Q2
collector voltage and the Ql base voltage (RI9-R20
divider) then become considerably less negative, per­
mitting Q1 to remain cut off. The R26-R27 -R28 divi­
der delivers a sufficiently negative voltage to the base
of Q2 to drive it into conduction. In a similar manner
the positive input pulse at time t2 cuts off Q2 and
starts a sequence of events which ends with Ql con­
ducting and Q2 cut off. Note that a positive input pulse
has no effe ct on Ql if it is already cut off. A negative
reset pulse applied to the base of Q1 returns the flip­
flop to its initial condition (QI conducting, Q2 cut
off). The diode CR9 removes the negative pulse from
the differentiated square-wave input. Without this
diode, the negative pulse would drive Ql, which is cut
off, and the stage would switch from one state to the
other but would not divide by two. The ac coupling
through C2 and C3 insures fast SWitching. The de
coupling through RI9 and R27 insures bi-stablE'
characteristics.

4-25. In the typical one-shot multivibrator shown in
Figure 4-13, the following conditions exist during the
initial stable period: R5-R6 divider delivers a suffi­
ciently negative potential to the base of Ql to hold Ql
in saturation; the Ql collector and Q1 emitter are
therefore slightly negative; the R3 -R4 divider delivers

4-24. ONE-SHOT MULTlVIBRATOR. The one-shot
multivibrator is a circuit that generates a pulse of
some specified duration follOWing the application of a
suitable triggering pulse. The circuit is similar to the
flip- flop except one de coupling path has been removed
so the circuit is stable only in the state with Ql con­
ducting.

C3

R2B

CR9

R27

OUTPUT

R4

R5

02

24

RI

R4

RI

-v

R3

CI

R6

-v

I, 12 I, 12

_~:::j--C::'.'_-.':::::jJ- R26
"~ -..;.V+O""U'tTP,-,U:....:T_

R2

01.

NOTE:.= INITIALLY CONDUCTING TRANSISTOR

RIB

-v

R20

Figure 4-13. Basic Transistor Circuits

INPUT /

~, ',2

~J '-----.------'
--~-.--. :';J-

HYSTERESIS

C2 RI9

A. Flip· Flop

-v

R23
RESET (TURNS ON QI) u::·~~

B. Trigger Circuit

INPUT CI

C. One-Shot Multivlbrator

I, 12 I, 12rv +v.-~

~I---+--+-_O'_---'~-----4
INPUT CI

4-21
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the Q2 base an even smaller negative voltage to hold
Q2 cut off. A. FET Amplifier Characteristics

+v +v

4-26. Thepositivetriggeringpulse at time tl reduces
conduction of Ql; the resulting negative-going voltage
at the Ql collector is applied to the Q2 base through
theR3-R4divider (C2 bypasses R3 to provide coupling
for the rapidly changing voltage at the Ql collector);
Q2 begins to conduct the resulting positive -going
change in Q2 colle ctor voltage is coupled through C3
to the Ql base to further decrease Ql conduction. The
process is regenerative and quickly results in Ql being
cut off and Q2 being saturated.

G

Figure 4-14. Field Effect Transistor Operation

4-32. REGULATOR. A diode regulator uses either
the constant reverse-bias breakdown voltage charac­
teristic of a breakdown diode or the constant forward­
bias voltage drop characteristic of a silicon diode.
Power supply reference voltages are generally pro­
vided by breakdown diodes which maintain a constant
voltage when supplied with a reverse-bias voltage

4-31. CLAMPER OR DC RESTORER. The clamper
or de restorer is a circuit which establishes either
the positive or negative peak of a waveform at a par­
ticular dc reference voltage; in other words, it pro­
vides a definite base line voltage for the waveform.
Figure 4-15 shows a damper which prOVides a base
line of about +20 volts for a negative pulse.

CHARACTERISTIC COMMON SOURCE COMMON DRAIN
{Source Follower}

Inpul Impedance IM.l1-15M.l1 IM!J.-15M.l1

Output Impedance 50K.l1-IOOK.l1 IK.l1-IOK.l1

Vallage Gain 10-200 <I

Power Gain 60dB-IOOdB 40dB-80dB

B. FET Biasing

TYPE

+V +V

N-CHANNEL

-6 -0
DRAIN

GATE~ MAXIMUM
CURRENT

FLOW

SOURCE

-'v -v
P-CHANNEL

0" Q
DRAIN

GATE~
SOURCE

4-30. LIMITER OR CLIPPER. The limiter or clipper
is a circuit which removes positive or negative peaks
of waveforms. It can be used either as a waveform­
shaping circuit or as a protective device to prevent
excessive voltages from reaching a sensitive circuit.
Figure 4-15 shows alimiter which prevents the nega­
tive peak of a pulse from going more negative than
about -0. 6 volt. Note that for a conducting silicon
diode, the cathode voltage is about 0.6 to O. 8 volt more
negative than the anode.

4-27. Capacitor C3 now charges at a rate mainly
determined by the values of R6 and C3 (main charge
path: R1-Q2-C3-R3). When the Ql base voltage be­
comes sufficiently negative, Q1 begins conduction; the
resulting positive-going Ql collector voltage is coupled
to the Q2 base; the Q2 collector voltage goes negative
and is coupled through C3 to the Q1 base to further
increase Q1 conduction. The process is regenerative
and ends with the circuit in its original quiescent state,
Q1 saturated and Q2 cut off.

4-29. In normal FET operation, the gate-source volt­
age reverse-biases the PN junction, causing an electric
field that creates adepletion region in the source-drain
channel. In the depletion region, the number of avail­
able current carriers is reduced as the reverse-biasing
voltage increases, making source drain current a
function of gate-source voltage. With the input (gate­
source) circuit reverse-biased, the FET presents a
high impedance to its signal sour ce (as compared with
the low impedance of the forward-biased junction tran­
sistor base-emitter circuit). Because there is no input
current, FET's have less noise than junction tran­
sistors. Figure 4-14 shows the schematic symbol and
biasing for N channel and P channel field effect tran­
sistors.

4-28. FIELD EFFECT TRANSISTOR (FET). Field
effe ct transistors have three terminals: sour ce, drain,
and gate which correspond in function to emitter, col­
lector, and base of junction transistors. Source and
drain lead are attached to the same block (channel) of
N or P semiconductor material. A band of oppositely
doped material around the channel (between the source
and drain leads) is connected to the gate lead. Figure
4-14 shows the FET's amplifier characteristic.

4-22
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greater than their specified breakdown voltage. Regu­
lated voltages can also be provided by a forward-biased
silicon diode which maintains a constant 0.6 to 0.8 volt
drop. Figure 4-15 shows connections for both types
of diodes.

4-33. Lead identification for solid state devices varies
between various manufacturers. In the interest of
providing some correlation between the schematic
symbols and the physical device, Figure 4-16, displays
some of the typical solid state devices with their lead
identifications. In most cases on Hewlett-Packard
printed circuit boards, letter designations are silk­
screened directly adjacent to the solid state device
leads (space permitting) to assist the technician in
identifying the solid state device leads. Diode pola­
rity is also identified on the printed circuit boards,
but may not be readily visible because of the con­
straints of component density.

Section IV

DIOOE CONDUCTS WHILE
CAPACITOR CHA~

0-1lJ- o-rL- +20-

-,g-:t.I-lT:T - -
A Limiter B. Clamper +20Y

-Y(>-O.8Y) -v {> -56V)

REGULATED ~REGULATED

T ~ -O.BY T:~ -56V
O.BV ~ 56V(~

L ~
r'7 C. Regulator /;7

Figure 4-15. Basic Diode Circuits
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SECTION V

MAl NTE NAN C E

Section V

5-1. INTRODUCTION.

5-2. Instructions for performance testing, adjust­
ment, troubleshooting and repairing are contained in
this section. The test equipment requirements are
tabulated in Table 5-1. Other test equipment equiva­
lent to the suggested test equipment may be used pro­
vided that their capabilities are the same or exceed
the specifications listed.

5-3. PERFORMANCE TESTING.

5-4. Performance testing of the equipment may be
required at incoming receiving inspection, as con­
fidence checking on a scheduled or non-scheduled
periodic interval, or as a preamble to internal trouble­
shooting. A overall performance testing is in general
confined to external connections and the observations

of the operations in relation to the Specifications listed
in Table 1-1, will give some indications as to whether
dismantling and entry into the internal circuit connec­
tions is warranted. Five performance tests are pos­
sible: an overall per formance test, an input sensitivity
test, servo output test, a helix output test, and a modu­
lation sensitivity switch check.

5-5. OVERALL PERFORMANCE TEST.

5- 6. Connect the 8709A to the test equipment as
shown in Figure 5-1. Turnonpower to all test equip­
ment and allow the generators and oscillators to sta­
bilize their frequencies (usually two hours or more
are required). After the test equipment has stabilized,
proceed as follows:

a. Tune the Signal Generator for a stabilized 20-MHz
output signal at a level of apprOXimately -30 dBm.

Table 5-1. Test Equipment Required for Performance Testing and Troubleshooting

Test Instrument Critical Specifications Recommended
Models

Signal Generator Frequency Range: 20 MHz HP 606B
Output: Continuously var iable between -30 and> -70 dBm

Synchronizer Capable of stabilizing 20 MHz signal generator HP 8708A

Oscilloscope and Probe Frequency Response: 50 MHz HP 1BOA with
Vertical Sensitivity: 5.0 mV HP 1000lA
Input Impedance with Probe: 10 Megn/lO pf

Electronic Voltmeter Accuracy: .:1:5% HP 4l0C
Range: > ±20 Vdc

Ohmmeter Open Circuit Voltage: 1. 5V max. (on ranges to be used)
function Short Circuit Current: < 3. 0 mA (on ranges to be used)

Clip-On DC Accuracy: .:!;5% HP 428B
Milliammeter Range: 1 - 300 rnA

VTVM Reads rms value of sinewave .±2%, 20 Hz to 1 MHz HP 400D

Electronic Counter Accuracy: .:!;1 count .± time base HP 5246L
Range: a - 50 MHz

Battery 1. 5 volts

Capacitor 100 pF

Resistor 50-ohm 5 watts, 2l5-ohm 1/2 watt

5-1
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-IJp- 6068 SIGNAL GENERATOR

VERT
INPUT

-IJp- 180A
OSCI LlOSCOPE

FREO
ANALOG
OUTPUT

UNCAL FREO
RF CONTROL

OUTPUT INPUT

o RF OUTPUT
a 0 0'------ === = _I J

-hp- 8709A
SYNCHRONIZER

Figure 5-1. Performance Test Setup

HELIX OUTPUT
CONNECTOR
J2--­
(REAR PANEL)

f\ilS
(fli.\J ~- 51; ; y.
Il i.e'" xvq L eSC /-0-

o 0

a 0

INPUT
CONNECTOR
---JI

(REAR PANEL)

FREO
CONTROL

OU T PUT

RF
INPUT

-IJp- 8708A SYNCHRONIZER

[~e:=: eJ]
l ~~~~OGINPUT

a. Disable the 8709A search oscillator by connect­
ing -1. 5 volts DC from the 1. 5 volt battery cell to
A8TP1.

5-8. The Input Sensitivity Test requires that the Case
top cover and the inside casting cover be removed to
gain access to test point A8TP1. Proceed as follows:

b. Observe the oscilloscope display. Fine-tune the
606B for a zero beat with the 8709A internal 20-MHz
crystal oscillator. As the phase difference between
the signal generator output signal and the synchronizer
internal 20- MHz signal drifts through 360 degrees, the
oScilloscope display should alternate between a vary­
ingdcleveland a 500-Hz triangular waveform (search
oscillator). The D. C. Portion will vary between +12
volts and -12 volts.

5-7. INPUT SENSITIVITY TEST.

IN J.-f\ <;;1°,

- 6 5" clF.~·

lJfJ Loct~

c. Observe synchronizer UNLOCKED indicator and
oscilloscope simultaneously. The UNLOCKED indi­
cator should remain lighted as long as the 500 Hz
search signal is displayed on the oscilloscope. As
soon as the phase-lock varying dc signal appears on the
oscilloscope, the UNLOCKED indicator should go out.

NOTE

The beat frequency must be set for less than
1 or 2 Hz to observe the lamp operation.

d. Reduce the output signal level of the signal gen­
erator to approximately -65 dBm and observe the
UNLOCKED indicator and the 0 sci 110 s cop e. The
oscilloscope indications should remain the same as
those displayed in step b. The UNLOCKED indicator
should go off as in step c.

b. Conne ct the 8709A to the test equipment as shown
in Figure 5-2.

c. Adjust the 606B for less than 100 Hz beat fre­
quency at helix output. Beat frequency amplitude
should stay constant on the 400D within .:+:1 dB as the
606B output is varied from 0 dBm to -65 dBm. The
amplitude should roll off approximately 3 dB with less
than -68 dBm output from the 606B.

rot LOCk
5-10. (HELIX OUTPUT TEST.)

,r.It~ r:' It'; 0\) ~l

5-11. The Helix Output Test requires that the Case
top cover and the inside casting cover be removed to
gain access to test point A8TPl. Proceed as follows:

a. Disable the 8709A search oscillator by connect­
ing -1. 5 volts DC from the 1. 5 volt battery cell to
A8TPl.

5-2
~;,G i·l~

'l.. - ~ -



Model 8709A

b. Connect the 8709A to the test equipment as shown
in Figure 5-3. Do not connect the 215 n resistor.

c. Adjust the 606B for a 20 MHz input Signal of -40
dBm or greater to the 8709A.

d. Tune the 606B for a HELIX OUTPUT beat fre­
quency of less than 100 Hz.

e. Observe the oscilloscope: Amplitude on the
oscilloscope should be greater than .±12 volts peak,
with respect to zero volts dc reference. (Typical
reading should be 15 volts peak; depends on "FREQ
RANGE" switch position on 8709 rear).

f. Connect a 215[2 resistor across the HELIX
OUTPUT line to grourid.

g. Observe the oscilloscope: amplitude on the
oscilloscope should be greater than one-half of the
open circuit reading of step e (that is the positive and
negative peaks of the signal should be more than one­
half of the observed peaks of step e).

~ SERVO OUTPUT TEST.

5-13. Proceed as follows:

a. Connect the 8709A to the test equipment as shown
in Figure 5-4.

-hp- 6068 SIGNAL GENERATOR
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b. Move "FREQ RANGE" Switch (S3) to the 12.4-40
GHz position.

c. Tune the 606B for a frequency of less than 5 Hertz
(dc to 5 Hz).

d. Observe the oscilloscope: amplitude on the oscil­
loscope should be 2 G:O. 4) volts.

e. Disconnect oscilloscope from Servo output.

f. Connect 400D to Servo output.

g. Connect oscilloscope to HELIX output.

h. Set beat frequency to 1 kHz and vary through
100 l<Hz, while observing 400D meter. Reading of
400D meter should be less than 25 millivolts rms.

5-14. FREQUENCY RANGE SWITCH CHECK.

5-15. The Modulation Sens itivity Switch (S3) is checked
in the following manner:

a. Remove case top cover and inside casting cover
to gain access to test point A8TPl.

b. Disable the 8709A search oscillator by connect­
ing -1. 5 volts DC from the 1. 5 volt battery cell to
A8TP1.

-hp- 400D VTVM
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Figure 5-2. Input SenSitivity Test Setup
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c. Conne ct the 8709A to the test equipment as shown
in Figure 5-1.

d. Adjust the 606B for a 100 kHz beat frequency at
HELIX OUTPUT as observed on oscilloscope.

e. Adjust the 606B amplitude to -40 dBm.

f. Readings should be:

(1) 0.5 to 0.85 volt p-p on 1-4 GHz position;

(2) O. 20 to 0.35 volt p-p on 4-12.4 GHz posi­
tion

(3) 0.08 toO. 15 volt p-p on 12.4-40 GHz posi­
tion

5-16. PREVENTIVE MAINTENANCE.

5-17. Very little preventive maintenance is required
for the 8709A Synchronizer. Solid state devices do
not usually have the aging effects of vacuum tube de­
signed circuits. Periodic good housekeeping practices
of wiping accumulated dust off the surfaces and a clear
water rinse wiping of the meter plastic cover is the
only preventive maintenance requirements. DO NOT
USE SOLVENTS OR ABRASIVES ON THE METER
BEZEL.

5-18. TROUBLESHOOTING.

5-19. While making performance tests, observation
of any discrepancies will give some indication of the
area of faults. Using the Functional Troubleshooting
Flow Chart (Figure 5-5), a degree of isolation can be
made of the faulty circuits. It is presumed that trouble­
shooting efforts will be conducted by average elec­
tronic technicians hav ing some knowledge of routine
electrical measurements and troubleshooting proce­
dures.

5-20. Test equipmentlisted in Table 5-1 may be used
for troubleshooting circuit boards and components in
the 8709A.

5-20. CIRCUIT TROUBLESHOOTING.

5-21. After removing the top case cover, measure the
voltages on the A2 (Casting) Test Points (A2TPI through
A2TP8). See Figure 7-3 and refer to Table 5-2. Note
that there is a variation in the locked and unlocked
condition voltage readings.

Section V

Table 5-2. Typical A2 Test
Point Voltages (vdc)

Test Point Locked Unlocked

A2TPl -1. 5 -1. 5

A2TP2 -20 -20

A2TP3 +20 +20

A2TP4 +20 +20

A2TP5 -20 -20

A2TP6 +11. 0 +8.0

A2TP7 +15.8 +15.8

A2TP8 -17.5 -9.3

5-22. POWER SUPPLY TROUBLESHOOTING.

5-23. Table 5-3 lists the voltages and specifications
of the power supply supplied for the 8709A. The power
supply is a portion of the Al Assembly. See Figure
7- 5 and Table 5-4.

Table 5-3. Power Supply Specifications

Supply Voltage Regulation Ripple *

+20 20 ± . 1 Vdc 102 to 128 V 1 mV rms

-20 20 2. . 1 Vdc 102 to 128 V 1 mV rms

*Ripple measured with search oscillator disabled.
Disable search oscillator by applying -1. 5 Vdc
to Test Point A5TP1.

Table 5-4. Typical Al Test Point DC Voltages

Test Point Locked Unlocked

A1TPI -0.49 -0.39

AITP2 +20 +20

AlTP3 +13 +13

AITP4 +34 +34

5-24. Power Supply current limiting is checked as
follows:

a. Connect one end of a 50-ohm, 5-watt resistor to
ground; monitor the current on the positive (+) 20 volt
supply.
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b. Connect 410C meter to +20 V output.

c. Apply ungrounded end of the 50-ohm resistor to
the +20 V output while monitoring the output voltage on
the 410C meter voltage should drop indicating current
limiting. See Figure 5-6 for graph of typical current
limiting.

Section V

5- 27. If a power supply output is incorrect, the voltage
throughout the regulation cir cuit(s) should change to
compensate for the variation. A voltage that does not
change in the correct direction indicates that the regu­
lator circuit(s) is at fault. If a voltage output is low,
check the bridge rectifier output before troubleshoot­
ing the regulator circuit(s).

-- --~I--

20

C/)
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o
>
z
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::>
o
>

NORMAL
OPERATING

I I REGION I

___ 1- __1 ..__-""'---'- __ I__
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I I ,
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1 I
I I

--- --- --- --- --- - -- -
I I

1

1

5-28. INPUT AMPLIFIERS A3/A4
TROUBLESHOOTING.

5- 29. Check Vcc (at TP2) before troubleshooting the
amplifiers. Troubles in the Integrated Circuit (IC)
amplifiers are easily located by injecting a 20-MHz
signal into INPUT jack J1 and tracing the signals
through the amplifier assemblies using a high imped­
ance scope probe (10 meg/lOpi) and 50 MHz slope.
Each IC amplifier should have approximately 20 dB
gain. When measuring the gain of an IC amplifier
adjust the input level to ensure that the output is not
being limited. Test Point Values for assemblies A3
and A4 are in Table 5-6.

o 50 100 150 200 250 300 350 400

I DRAIN (IN mAl

Figure 5-6. Typical Current Limiting Curve

5-25. Use the same procedures of paragraph 5-24 to
check the negative (-) 20 volt supply observing polarity
change required of metering.

5-26. A qUick method of isolating and identifying the
circuit board (card) assembly causing overloading of
the power supply can be accomplished by monitoring
the power supply voltage while remov ing one assembly
at a time. Table 5-5 lists the sequence of assembly
removal and the change in power supply drain.

Table 5-5. Assembly Removal Sequence and
Effect on Power Supply Current Drain

Power Supply Current Drain Should

Assembly Decrease To:

Removal
+20 V Supply -20 V Supply

A8 100 rnA 100 mA

A7 95 rnA 96 rnA

A6 71 rnA 82 rnA

A5 50 mA 68 mA

A3 60 rnA 17 mA

A4 60 rnA 17 rnA

Table 5-6. Typical A3 and A4
Test Point DC Voltages

Test Point Locked Unlocked

A3TP1 0 0

A3TP2 +8.4 +8.4

A3TP3 +7.2 +7.2

A4TP1 0 0

A4TP2 +12.3 +12.3

A4TP3 +7 +7

A4TP4 8.8 8. 8

A4TP5 7.6 7.6

5-30. PHASE DETECTORS TROUBLESHOOTING.

5-31. The phase detectors are mounted on assembly
A5. Check the +20 V and -20 V inputs before trouble­
shooting the phase detectors. Check the waveforms
at the four cornerS of the bridge detector to determine
what part of the phase detector assembly is faulty.
A signal of correct amplitude at the output of the phase
shifter (A5TP6) test point indicates that phase shifter
"Bn is functioning properly. DC voltages at the test
points are in Table 5-7.

5-32. 20-MHz OSCILLATOR ASSEMBLY
TROUBLESHOOTING.

5-33. The 20-MHz Oscillator assembly is mounted on
Card A6. Check the +20 V and -20 V inputs before
troubleshooting the oscillator assembly. Check wave­
form at the output of the oscillator at test point A6TP1

5-7
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Table 5-7. Typical A5 Test
Point DC Voltages

Test Point Locked Unlocked

A5TP1 -0.44 -0.055

A5TP2 -0.002 -0.003

A5TP3 -0. 17 -0.36

A5TP4 +9.4 +9.9

A5TP5 +10.5 +11

A5TP6 +0.0046 -

to determine whether the trouble is in the oscillator
or in the amplifier section. With no signal in the 8709A
INPUT, measure the crystal oscillator frequency with
a 5245L Counter (or equivalent) through a 100 pF series
capacitor connected to A5TP~. Frequency should be
40 MlIz.± 1. Q.k.Hz. ---

NOTE

The measurement of crystal oscillator frequency
must be made on the following stage board A5
to reduce loading of the oscillator and resulting
frequency shift. Typical dc voltages for A6TP1
is +9.3 volts dc; for A6TP2, -1. 66 volts de.

5-34. TROUBLESHOOTING THE LOCK-MODE
SENSOR AND SEARCH DISABLE TRIGGER.

5-35. The Lock-Mode Sensor and Search Disable
Trigger are part of the A8 Card Assembly. Check
the +20 and - 20 V inputs before troubleshooting the
lock-mode sensor and search disable trigger. Check
for correct input level at TPI. Test Point values for
assembly A8 is in Table 5-8. Shorting alternate
emitter-base junctions and observing the collector
voltage of the opposite transistor will indicate which
half of the circuit is faulty.

Table 5-8. Typical A8 Test
Point DC Voltages

Test Point Locked Unlocked

A8TP1 -0.4 +0.054

A8TP2 +9.2 +11

A8TP3 +0.79 +0.57

A8TP4 -0.03 +0.62

A8TP5 -17.5 -9.4

5-8
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5-36. TROUBLESHOOTING THE SEARCH SIGNAL
GENERATOR AND SEARCH DISABLE SWITCH.

5-37. The Search Signal Generator and Search Disable
Switch circuits are part of the A8 Card Assembly.
See Table 5-8 for typical Test Point values. Cheek
the +20 and -20 V inputs before troubleshooting the
sear eh signal generator. The signal at the search
generator output (A8TP3) determines whether the
search generator, the search disable switch, or the
output coupling is defective. A zero or very small dc
level usually indicates that search disable switch
A8QI0 is at fault. A positive or negative de level
indicates that the trouble is in the sear ch generator.
Measuring the voltage at A8TP4 will further determine
which part of the search generator is defective. For
example, if the output is a positive dc level, a high
negative voltage at A8TP4 indicates that the Schmitt
Trigger is in the proper state and the trouble is in
Current Generators A8Q6 and A8Q7; a low negative or
positive voltage at A8TP4 indicates that the Schmitt
Trigger is not in the proper state and the trouble is in
the Schmitt Trigger, A8Q4 and A8Q5, or Emitter Fol­
lower A8Q3.

5-38. To check the search oscillator and search dis­
able switch at the Output Jack J2, proceed as follows:

a. Make sure that the front panel meter is on zero.

b. Connect the equipment as shown in Figure 5-1.
Frequency on the oscilloscope display should be 500
Hz ± 100 Hz. Amplitude should be 10 to 15 volts p-p
for the 1-4 GHz position of the MODULATION SENSI­
TIVITY switch and 7 volts ± 2 volts p-p for the 4-12.4
GHz and 12.4-40.0 GHz position. Check shut-off of
search oscillator by applying a -1. 5 volts to A8TP1.
This should disable the search oscillator.

5-39. DC AMPLIFIERS TROUBLESHOOTING.

5-40. Check the +20 and -20 V inputs before trouble­
shooting the dc amplifiers. The de amplifiers are part
of the A7 Card Assembly. Limited meter range indi­
cates a malfunction between the METER ADJUST poten­
tiometer and the Phase Error meter. Decreased
adjustment range indicates reduced gain in one of the
stages. To locate the defective stage, measure the
voltage swing at stage outputs while varying the Meter
Adjust Potentiometer through its range. Test Point
values for assembly A7 are in Table 5-9.

5-41. Inability to adjust the meter to zero indicates
that a malfunction has caused one of the stages to be
biased heavily in one direction (such as power supply
voltages much off of ± 20 V). To locate the defective
stage, measure the locked and/or unlocked voltages
and compare to values shown on the schematics.

5-42. LIGHT AMPLIFIER TROUBLESHOOTING.

5-43. The indicator lamp (DS2) should be checked for
filament continuity before other troubleshooting if the
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Table 5-9. Typical A7 Test
Point DC Voltages

Test Point Locked Unlocked

A7TP1 -0.035 -0.027

A7TP2 +0.065 +2.85

A7TP3 -0.43 -0.05

A7TP4 -0.38 -0.36

A7TP5 +11 +8.2

A7TP6 +11 +8.2

lamp fails to light. If the lamp continuity is normal,
the light amplifier can be checked by applying a ground
to test point A8TP5; grounding A8TP5 should make
the light amplifier conduct so that the unlocked indica­
tor is lighted. If this procedure does not make the
indicator light, measure the emitter-to-base voltage
drop on A1Qll and AIQ12 transistors. The voltage
should be approximately 0.7 volts when the transis­
tors are turned on.

5-44. ISOLATING TRANSISTOR
MALFUNCTIONS.

5-45. A brief review of solid state device circuit
function is contained in Se etion IV. In addition to the
locked and unlocked typical voltage values listed on
the schematics, Table 5-10 tabulates the same infor­
mation for all transistors contained within the 8709A.
Exact values for transistors operating under condi­
tions of saturation and cut-off are not possible since
transistor manufacturing tolerances are not specific
and will vary between transistors of the same series.
In addition, the point or degree of phase-lock will
shift during "locked" conditions so that dc voltage
readings mayor may not be repeatable. The ratio of
locked to unlocked voltage readings and the saturated
versus cutoff ratio is the guideline to be used when
viewing the voltage readings both on the base-emitter­
collector voltage table (5-10) and on the schematics.

5-46. IN-CIRCUIT TRANSISTOR TESTING.

5-47. When checking a suspected transistor stage in
the circuit, determine if the base junction is forward­
biased:

CAUTION

Do not place the leads of an electronic voltmeter
directly across the emitter -base junction to
measure voltage difference. Loop current may
be excessive between the voltmeter leads and may
damage the transistor. Measure each voltage
separately with respect to a common point such
as the chassis.

If the junction is not forward-biased, and power supply
voltages are known to be correct, the base-emitter
junction may be open.

Section V

5-48. When the emitter-base junction ~is forward­
biased, check for amplification by short- circuiting
the base to the emitter while observing collector
voltage. The short-circuiting eliminates the basel
emitter bias and should cause the transistor to stop
conducting, and the colle ctor voltage should shift to­
ward the supply voltage value. Anyvoltage difference
(less than the supply voltage) is due to leakage current
through the transistor; in general, the smaller the
leakage current, the better the transistor. If col­
lector voltage does not change, the transistor has
either an emitter-collector short-circuit, or emitter­
base open cir cuit.

5-49. OUT-OF-CrnCUIT TRANSISTOR
TESTING WITH OHMMETER.

5-50. If a short or open circuit is suspected, the
transistor can -be removed from the assembly and the
internal resistance between junctions measured with
an ohmmeter. Table 5-11 lists typical resistance
values for transistors.

CAUTION

Do not measure the junction resistance of a
transistor with an ohmmeter having an unknown
value of voltage/ current. Some ohmmeters can
damage a transistor. Before using for transistor
measurements, the ohmmeter should be checked
on the resistance range to be used. Open- circuit
voltage should not be over 1. 5 volts and short­
circuit current should be less than 3-milli­
amperes. Table 5-12lists some ohmmeters with
their safe resistance ranges.

5-51. REPAIR AND REPLACEMENT.

5-52. The majority of components on the card assem­
blies as well as cabinet mounted parts can be replaced.
Section VI in this instruction manual lists the replace­
able parts available from Hewlett-Packard. Substitu­
tion of component parts such as resistors and capa­
citors having ide n tic al ph y sic al and electrical
characteristics and specifications may be accom­
plished in the field, however, certain matched com­
ponents and factory pre s e I e c ted and/or factory
trimmed components should not be attempted.

5-53. ETCHED CIRCUIT BOARD REPAIR.

5-54. The etched circuit boards in the 8709A are of
the plated-through type, joining the metallic conductor
paths on both sides of the insulating board material.
The metallic conductors extend through the component
mounting holes by a plating process. Soldering can
be accomplished from either side of the board with
equally good results. Table 5-13 lists some of the
recommended soldering tools and materials used for
etched circuit board work. Recommendations and
precautions for etched circuit repair work are as
follows:
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Table 5-10. 8709A Transistor Base-Emitter-Collector Typical Voltages

Model 8709A

A1 L Al UL A4 L A4 UL A5 L A5 UL A6 L A6 UL A7 L A7UL A8 L A8 UL

Q1 b -0.52 na +7.5 +7.5 -0.28 -0.034 nr +1. 7 +0.066 +6.4 -0. 15 +0.05
e Grnd na +6.8 +6.8 -0.96 -0.65 +0.98 -0.12 +6.2 -0. 25 -0.26
c -13 na +11. 4 +11. 4 +17.3 +17.3 +5. 7 +20 +20 +4.3 +2.9

Q2 b -9.9 na +12.5 +12.5 -0. 24 +0.062 nr 0.0 -0. 2 +0.67 +4. 1 +2. 75
e -10.5 na +12.3 +12.3 -0.94 -0. 54 -0.75 0.0 0.0 +3.5 +2.2
c -1. 1 na +12. 6 +12. 6 +17.3 +17.3 +5.8 -0.42 +0.006 +9. 1 +12.7

Q3 b -1. 1 na Q3 b -9.4 -9.4 nr +5.8 +9. 1 +12.6 +10.5 +10. 5
e -0.53 na e -10 -10 +6.5 +9.7 +13.0 +10. 5 +11. 0
c -13 na c 0.0 0.0 -0.11. +1. 85 -5.0 0.0 0.0

Q4 b -13. 5 na Q4 b -0.32 -0.32 Q4 b G+0.26 G-5.0 +11. 6 +11. 3
e -14 na e -0.71 -0.71 e D-0.28 D-0.064 +12.5 +11. 5
c -10 na c +10.6 +10.6 c S-O. 3 8+0.007 +12.4 +8. 6

Q5 b -13 na Q5 b -0.008 -0.008 Q5 b -0.41 -0.45 +12.5 +8.9
e -13.5 na e -0. 52 +0.052 e -1. 05 -0.88 +12.4 +9.2
c -0.8 na c +9.4 +9.4 c +11. 5 +18. 5 -0.031 +0.014

Q6 b +6.8 na Q6 b -7.9 -7. 9 Q6 b -0.41 +0.0064 -9.7 -9.7
e +6.2 na e -8.7 -8.7 e -10.0 -0.6 -10.4 -10.4
c +20.8 na c -1. 7 -1. 7 c +10.0 +7.3 +0. 78 +0.67

Q7 b +20.5 na Q7 b -0.002 -0.002 +10.0 +10.0
e +20 na e -0.6 -0.58 +10.7 +10.7
c +32 na c +10.6 +7.4 +0.72 +14.0

Q8 b +21. 0 na A1 (continued) Q8 b +10.6 +7.4 -0.42 +0.05
e +20.5 na e +10.1 +6.7 +0.29 +0.57
c +32 na Al L Al UL c +18.3 +18.5 -0.055 -2.4

Q9 b +29.5 na Q14b +10. 1 +7.7 Q9 b +0.08 -2.25
e +30.2 na e +10. 1 +8.0 e +0.9 -1. 67
c +21. 0 na c -20.0 -20.0 c -17. 5 -8.3

QI0b +33 na Q15b +4.2 -15.5 Q10b -0.7 +1. 75
e +34.0 na e -2.0 -14.7 e 0.0 0.0
c +29. 5 na c -20.0 -20.0 c -0.032 +0.007

Qllb -18.3 -8.8 Q16b +5.8 -13.2
e -19 -9.5 e +5 -13.8 L = Locked (phase)
c -0.021 -2.3 c +20 +20 UL = Unlocked

nr = not readable
Q12b -17.7 -8.2 Q17b -17.5 -15 G = Gate

e -18.3 -8.8 e -18 -15.5 D = Drain
c Grnd Grnd c +4. 2 -15.5 S =Source

Q13b +10 +7.4
e +10. 1 +8.0
c -17 -14.8

5-10
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Table 5-1l. Typical Transistor
Resistance Values

Transistor
Connect Ohmmeter Measure

Type
Pos. Neg. Resistance

lead to lead to (ohms)

Small emitter base* 200 - 500

PNP
Signal

emitter collector 10K - lOOK
Ger- emitter base* 30 - 50

manium
Power several

emitter collector hundred

Small
base emitter lK - 3K

Signal very high
collector emitter (might read

open)
NPN base emitter 200 - 1000

Silicon
Power high, often

collector emitter greater than
1M

Measurements made on transistors removed from
circuit.
"To check collector, short collector to base;
resistance should decrease.

a. Component substitution should be avoided. Lead
diameters and physical dimensions have been matched
to the circuit board solder pad spacing and hole dia­
meters. Damage to the circuit board and/or adjacent
components may result if substitute components are
installed.

b. Do not use a high wattage soldering iron on etched
circuit boards. Excessive heat applied to the solder
pads and paths may lift the conductor paths. Tip size
should be as small as possible consistent with the
work. Large tips may heat damage adjacent com­
ponents.

c. Use a suction device (such as listed in Table
5-13) or a wooden toothpick to clear solder from com­
ponent mounting holes.

CAUTION

Do not use a sharp metal tool (such as an awl or
twist drill) to clear solder from solder pad com­
ponent mounting hole. Hard or sharp metal
devices may damage the plated-through conduct­
ing path.

d. After soldering, remove excessive flux from the
circuit board with a suitable flux solvent and apply a
protective coating to the soldered joint to prevent!
reduce contamination and future corrosion.

Section V

5-55. A broken or burned section of conductor path
can be repaired by bridging the damaged section with
a length of tinned copper Wlre. Remove protective
varnish coating from the circuit paths to be joined;
with a very sharp blade (such as a razor blade or X­
acto knife. Cut through and trim the ends of the con­
ductor but not through to damage the circuit board;
carefully lift the damaged circuit path from the sur­
face and discard. Cut the bridging wire line enough
to overlap the circuit paths; pretin the wire ends and
the solder path ends; quickly join the wire and solder
path by reflow soldering (the wir e does not have to lie
flat against the insulating board); clean off excess flux
and coat new path and solder joints with protective
coating.

5-56. COMPONENT REPLACEMENT.

5-57. To replace a defective component, proceed as
follows:

a. If axial lead component such as resistors or
capacitors: clip off component by cutting lead(s) near

Table 5-12. Safe Ohmmeter Ranges for
Transistor Resistance Measurements

Open Short
Ohm- Safe Ckt Ckt Pola-
meter Range(s) Voltage Current Color rity

R x lK 1.0V 1 rnA

HP
R x 10K l.OV 100 /LA

412A R x lOOK 1.0V 10 IJ.A Red +
R x 1M 1.0V 1 /LA Black -
R x 10M l.OV O. 1 IJ.A

R x lK 1.3V 0.57mA

HP
R x 10K .1. 3 V 57 IJ.A Red +R x lOOK 1. 3 V 5.7/.iA410C Black -
R x 1M 1.3V 0.5 IJ.A
R x 10M 1.3V 0.05i1A

R x 100 l.lV 1. 1 rnA

HP
R x lK 1.1V 110 IJ.A Black +

410B
R x 10K 1.1V 11 IJ.A RedR x lOOK l.lV -

1. 1 IJ.A
R x 1M l.lV o. lli1A

Simpson R x 100 1.5V 1 mA Red +
260 Black -

Simpson R x 1K 1.5 V 0.82mA Black +
260 Red -

Triplett R x 100 l.5V 3. 25mA
630 R x lK 1.5V 325 IJ.A Varies with

Serial
Triplett R x 10 1.5V 750 IJ.A Number

310 R x 100 1.5V 75 IJ.A

5-11
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Table 5-13. Etched Circuit Soldering Equipment

lterr, Use Specification Item Recommended

Soldering Tool Soldering Wattage rating: 47-1/2 - 56-1/2 Ungar #776 Handle with
Unsoldering Tip Temp: 850 - 900 0 *Ungar #4037 Heating Unit

Soldering *Tip Soldering *Shape: pointed *Ungar ifPLlll
Unsoldering

De-soldering To remove molten Suction device Soldapullt by Edsyn Co.
Aid solder from con- Arleta, California

nection

Resin (flux) Remove excess flux Must not dissolve etched Freon
Solvent from soldered area circuit base board material Acetone

before application or conductor bonding agent Lacquer Thinner
of protective coating Isopropyl Alcohol

(100% dry)

Solder Component replacement Resin (Flux) core, high tin
Circuit board repair content (60/40 tin/lead),
Wiring 18 gauge (SWG) preferred

Protective Contamination, cor- Good electrical insulation, Krylon ® ** #1302
Coating rosion protection corrosion- prevention Humiseal Protective

properties Coating, Type IB12 by
Columbia Technical
Corp. , WoodSide 77,
New York

*For working on 852 Boards: for general purpose work, use Ungar #1237 Heating Unit (37. 5W, tip temp
of 750-8000 ) and Ungar #PL113 1/8" chisel tip.

**Krylon, Inc. , Norristown, Pennsylvania.

body of the component; discard defective component;
straighten leads remaining in board so that they are
vertical to board; wt'ap leads of replacement compo­
nent (one turn) around the original leads; solder the
lead-to-Iead wrapped connection; clip off excess
leads.

b. If component must be removed from board, apply
heat to soldering pad(s); as soon as solder is molten,
lift component lead out of solder pad mounting hole:

CAUTION

Do not apply tension to component lead until
solder is molten (liquid). Pulling on the compo­
nent lead before the solder is melted may lift
the solder pad from the board and may addi­
tionally ruin the attached circuit path.

5-12

WARNING

Do not apply tension to component lead while
heating solder pad. Even if the board is not
damaged by this practice, the possibility of
solder being flicked towards the direction of
component lead pull may splash hot solder into
the eyes. Hot solder splaShed on the eye may
cause permanent or temporary blindness.

After the component has been removed from the circuit
board, reheat the solder pad. Use a solder-sipper or
wooden toothpick to remove the solder from the solder­
pad mounting hole(s). Form the pads of the replace­
ment component to match the spacing of the solder-pad
spacing; carefully insert the leads of the replacement
component through the cleanea. out solder-pad mount­
ingholes: DONaT FORCE THE LEAD THROUGH THE
HOLES. If the leads do not pass easily ~hrough, either
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the solder has not been cleared or the new component
leads are too large. Forcing oversize leads through
solder-pad mounting holes will damage the plated
through conductor path and may produce circuit fail­
ures. The choice of (a) soldering before clipping the
excess lead or (b) bending the lead to follow the cir­
cuit path on the opposite side of the board, clipping,
and forming before soldering, is at the discretion of
the repairman.

5-5B. TRANSISTOR REPLACEMENT.

5- 59. If a transistor is known to be defective, remove
the transistor in the same manner as for any compo­
nent, however, if a transistor is to be removed for
purpose of out-of-circuit resistance measurements,
use the following procedure:

a. Place a heat- sink on the transistor lead before
applying heat to the solder-pad/lead junction. (If a
specific heat-sink is not available or too large to in­
sert between the transistor case and board, gripping
the transistor lead firmly with the flats of long-nose
pliers will be effective as a heat-sink.). Heat the
solder-pad/lead junction and lift the lead out of the
mounting hole when the solder is molten. Shift the
heat-sink (pliers) to the next transistor lead and heat
and lift lead, etc. until all transistor leads are free.
Reheat solder-pad and clear solder from mounting
hole with solder-sippel' or wooden toothpick.

b. Clean transistor leads by heating the lead held
by heat- sink or pliers and gently shaking off the excess
molten solder.

5-60. When installing either an old or replacement
transistor, a plier heat-sink must be used to prevent
damage to the transistor. When installing a replace­
ment transistor, cut the leads of the new transistor to
exactly the same length as the old (faulty or damaged)
transistor: Lead length must serve two purposes:
(1) sufficient length for heat-sinking between the
transistor case and the solder -pad/lead junction, (2)
excessively long leads may change circuit operation
because of lead-inductance and/or capacitance change.
Transistor lead length is especially critical in high
frequency and microwave frequency applications. To
install a transistor:

a. Insert all leads (if possible) into the solder-pad
mounting holes.

b. Grasp the transistor lead with a heat-sink between
the transistor case and the solder-pad/lead junction
before applying heat to the junction from the opposite
side of the board. Reflow soldering is easily accom­
plished by the amount of solder normally on the cir­
cuit-path/solder-pad. Remove heat, but do not remove
heat-sink from transistor lead until the solder has
cooled. Move heat-sink to next transistor lead and
repeat the soldering operation etc. When installing
transistors, the practice should be heat-sink on first
and removed last.

Section V

5-61. DIODE REPLACEMENT.

5-62. Removal and replacement of diodes combine
the best practices of component replacement and tran­
sistor replacement. If the diode is known to be defec­
tive, it can be handled like any axial lead component
when removing from the circuit board. But if the diode
is to be tested out-of-circuit, then heat-sinking ofthe
diode lead (between the diode body and the diode-Iead/
solder-pad junction) before applying heat to the solder­
pad is necessary.

5-63. Solid-state diodes are packaged in many physi­
cal forms; such proliferation and variance may cause
confusion in regard to which lead or connection is the
negative cathode or the positive anode. Standardiza­
tion of identification is not industry wide. Figure 4-16
in the Section IV gives Some identification of diode
polar ity marking. However, if identification is not
legible or confused, ohmmeter measurement can be
used to determine the diode polarity.

NOTE

It is necessary to know the polarity of the OHMs
lead with respect to the common or GROUND lead
to determine diode polarity with an ohmmeter.
For example: on the HP Model 410B Vacuum
Tube Voltmeter, the OHMS lead is negative (-)
in respe ct to the COMMON lead, whereas, on the
HP Model 412A DC Vacuum Tube Voltmeter, the
OHMS lead is positive (+) in respect to the COM­
MON lead.

5-64. Replacement installation of diodes requires the
use of heat sinking between the lead/solder-pad junc­
tion and the diode body before applying heat for re­
flow soldering on the opposite side of the board. If
axial lead component replacement practice is used,
heat sink must be installed before heating the lead­
to-lead wrap.

5-65. SPECIAL REPAIR AND REPLACEMENT
INFORMATION.

5-66. Circuit board assembly A5 (Phase Detector
Assembly) "has been modified for the 8709A circuit.
Diodes CR5, 6, 7, and 8 are NOT to be installed ac­
cording to the polarity markings silkscreened on the
circuit board. Special instructions will be forwarded
upon request to the Hewlett-Packard Spectroscopy
Sales Offlce, Palo Alto, California.

5-67. Resistor R2 (75.11 1% liB-watt) listed on the
schematic and in Section VI for circuit board assembly
A8 (Search Generator Assembly) is a Factory Selected
Value Only and the listing is a nominal value. If re­
placement of A8 R2 is required, special instructions
will be forwarded if extremely necessary. However,
selection and circuit trimming of this assembly is
normally a HP factory-return repair item.

5-13
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5-69. Only three adjustments are provided in the
8709A. After repair/replacement of components,
PHASE ERROR meter adjustment and/or Search Os cil­
lator Filter in the servo output adjustment may be
required. Normally, there should be no need for mak­
ing adjustments to the 8709A.

5-70. If the 20-MHz quartz crystal on circuit board
assembly A6 (20-MHz Oscillator Assembly) is ever
replaced, it may be necessary to return coil A6L2 to
set the oscillator frequency to 20 MHz (±l kHz) but
otherwise the factory seal should not be disturbed.
Adjustment of A6L2 should ONLY be made with cali­
brated laboratory equipment and the coil core should
be re-sealed after adjustment. The frequency is mea­
sured as described in paragraph 5- 31.

) JI_"7"'0A
/""': l,l"'Y'

5-71. PHASE ERROR METER ADJUSTMENT.

5-72. The following operation is required to adjust
the PHASE ERROR meter:

a. COlmect the 8709A to the test equipment as shown
in Figure 5-1. Turn on power to all test equipment
and allow the generators and oscillators to stabilize
their frequencies (usually two hours or more are re­
quired). After the test equipment has stabilized, pro­
ceed as follows:

b. Adjust the 606B for 20-MHz ~O. I-MHz at -40
dBm, until a frequency difference of 100-kHz or less
exists between the input signal and the 8709A internal
20 - MHz as cillator.

c. Observe the oscilloscope. Signal should appear
as a distortion of the triangular waveform.

d. Adjust the METER ADJUST control (front panel
screwdriver drive) so that the PHASE ERROR meter
indicator needle is centered.

e. Check the range of the METER ADJUST control.
Meter needle should be adjustable at least the length

5-14
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of the arrowS on the meter face in both directions
from zero. Set adjustable resistor RIO on Assembly
A7 so that meter needle control by the METER ADJUST
control is approximately s y m met ric a 1 around the
meter center position.

f. Adjust the METER ADJUST control so that the
PHASE ERROR meter indicator needle is centered.

5-74. ADJUSTMENT OF THE SEARCH
OSCILLATOR FILTER.

5-74. The follOWing is required to adjust the search
oscillator filter in the Servo Output:

a. Set the Modulation Sensitivity Switch (S3 on rear
panel) to 1-4 GHz position.

b. Check that no signal is connected to INPUT jack
Jl (turn on power to 8709A if not previously on).

c. Connect a Model 400D VTVM tothe SERVO OUT­
PUT jack on the 8709A rear panel.

d. While observing the 400D meter, adjust resistor
R37 on Assembly Al for a minimum search oscillator
signal. Meter reading should be less than 10-milli­
volts rms.

5-75. PROCEDURES AFTER REPAIR
AND MAINTENANCE.

5-76. After repairs and/or replacement activities, it
is recommended that performance tests be run again
before replacingthe covers and screws. Performance
tests are in the front of this section (V).

5-77. After post- maintenance per formance tests have
been run, replace the inside casting cover after check­
ing that all circuit boards are fir mly seated in their
chassis connectors. Replace outside case covers if
used.
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6-1. INTRODUCTION.

SECTION VI

REPLACEABLE PARTS

6-3. ORDERING INFORMATION.

Section VI

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alpha­
numerical order of their reference designators and
indicates the description and HP stock number of each
part, together with any applicable notes. Miscella­
neous parts are listed at the end of Table 6-1. Table
6-2 lists parts in alpha-numerical order of their HP
stock number and provides the follOWing information
on each part:

a. Description.

b. Manufacturer of the part in a five-digit code;
see list of manufacturers in Table 6-3.

c. Manufacturer 1 s part number.

d. Total quantity used (TQ column).

6-4. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office
(see list at rear of this manual for addresses). Iden­
tify parts by their Hewlett-Packard stock numbers.

6-5. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS

A assembly F fuse MP mechanical pa rt V vacuum] tubeJ neon
B motor FL filter P plug bulb, photocell. etc.
BT battery IC integrated circuit Q transistor VR voltage regulator
C capacitor J jack R resistor W cable
CP coupler K relay RT thermistor X socket
CR cUode L inductor S switch Y crystal
DL delay line LS loud speaker T transformer Z tuned cavity,
OS device signaling (lamp) M meter TB terminal board network
E mise electronic part MK microphone TP test point

ABBREVIATIONS

A amperes H henries N!O normally open RMO rack mount only
AFC automatic frequency control HOW hardware NPO negative positive zero RMS root - mean square
AMPL ampllfler HEX hexagonal (zero temperature RWV reverse working

HG mercury coemcient) voltage
BFO beat frequency oscillator HR hour(s) NPN negative-positive- S-B slow-blowBE CD beryllium copper HZ hertz negative
BH binder head NRFR not recommended for SCR screw

BP bandpass IF intermediate lreq field replacement SE selenium
IMPG impregnated SECT seclion(s)

BRS brass INCO incandescent NSR not separately
SEMlCON ~ semiconductorBWO backward wave oscillator

INCL include!s) replaceable
SI, silicon

CCW counter-clockwise INS insulation(ed) OBD order by description SIL silver
CER ceramic INT internal SL slide
CMO cabinet mount only OH oval head

SPG spring
COEF coefficient K kilo: 1000 OX oxide

SPL special
COM common

P peak SST stainless steel
COMP composition LH left hand SR split ring
COMPL = complete LIN linear taper PC printed clrcuit 2 STL steel
CONN connector LKWASH lock washer PF picofarads =10-1

CP cadmium plate LOG logarithmic taper farads TA tantalum

CRT cathode-ray lube LPF low pass filter PH BRZ phosphor bronze TO time delay

CW clockwise PHL Phillips TGL loggle

M milli ~ 10- 3 PIV peak inverse voltage THO thread
OEPC deposited carbon

MEG meg: 106 PNP positive- negative- Tl titanium
DR drive positive TaL tolerance

MET YLM metal film Pia part ol TRIM trimmerELECT electrolytic MET OX metallic oxide
ENCAP encapsulated MFR manufacturer POLY polystyrene TWT tra.veling wave tube

EXT external MHZ mega hertz PORC porcelain
U micro = 10-6

MlNAT miniature POS posilion(s)
F farads

MOM momentary POT potenliometer VAR variable
FH nat head PP peak-to-peak VDCW de working volts
FlLH filUste r head MTG mounting PT point
FXD fixed MY "mylar'l

PWV peak working voltage wi with
W watts

G giga (109) N nanO (10-9) RECT rectilier WlV working inverse
GE germanium N/C normally closed RF radio lrequency voltage
GL glass NE neon RH round head Or WW wirewound
GRD ground(ed) NI PL nickel plate right hand w/o without

01194-13
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Section VI

Reference
Dedgnation

Al

AIC I

AIC2
AIC3
AIC4
AICS
AIC6

AIC7
AIG8
AICS
AICI0
AICll

AIC12
AIC13
A1Cl4
AIC15
AlC16

AIGl7
AIC 18

AICRI

AlCR2
AICR3
AIGR4
AICR5
A1CR6

AICR7
AICR8
AICR9
AICR 10
AICR 11

AlCR 12
AlCR13
AlCR 14
AlCR15
AICR16

AICR 17
AICR18

AlQl

AIQ2

t5j) Part No.

08709-6003

08709-2003

0180-0058

0180-0049
0180-0061
0150-0121
0180-0129
0180-0058

0180-0049
0180-0061
0150-0121
0180-0129

0160-0137
0160-0168
0160-0168
0150-0093
0150-0093

0180-1735
0170-0040

1901-0025

1901-0025
1901-0025
1901-0026
1901-0026
1901-0026

1901-0026

1901-0025

1901-0026
1901-0026
1901-0026
1901-0026
1901-0025

1901-0025
i901-0025

1854-0063

2420-0003
2460-0013
2190-0006
1853-0016

Table 6-1. Reference Designation Index

Description #

POWER $UPPLY/AMPL ASSY

BOARD:BLANK PC

C:FXD ELECT 50UF -10%+100% 25VDCW

C:FXD Al ELECT 20UF 50VDCW
C:FXD ELECT 100UF +100%-10% 15VDCW
C:FXD CER 0.1 UF +80-20% 50VDCW
C:FXD ELECT 975UF -10+50% 40VDCW
C:FXD ELECT 50UF -10%+100% 2SVDCW

C:FXD AL ELECT 20UF 50VDCW
C:FXD ELECT 100UF +100%-10% l5VDCW
C:FXD CER 0.1 UF +80-20% 50VDCW
C:FXD ELECT 975UF -10+50% 40VDCW

NOT ASSIGNED

C:FXD CER 0.33 UF 20% 25VDCW
C:FXD MY 0.1 UF 10% 200VDCW
C:FXO MY 0.1 UF 10% 200VDCW
C:FXD CER 0.01 UF +80-20% lOOVDCW
C:FXD CER 0.01 UF +80-20% 100VDCW

C:FXD ELECT 0.22 UF 10% 35VDCW
C:FXD MY .047 UF 10% 200VDCW

DIODE:$IlICON 100WV 100MA

DIODE:SILICON 100WV lOOMA
DIODE:SILICON 100WV 100MA
DIODE:SlLICON 0.75A 200 PlY
DIODE:SILICON 0.75A 200 PIV
DIODE:SILICON 0.75A 200 PIV

DIODE:SILICON 0.75A 200 PlY
NOT ASSIGNED
NOT ASSIGNED

DIODE:SILICON 100WV 100MA
NOT ASSIGNED

DIODE:SILICON 0.75A 200 PIV
DIODE:SILICON O.75A 200 PIV
OIODE:S1LICON 0.75A 200 PIV
DIODE:SILICON 0.75A 200 PIV
DIODE:SILICON lOOWV lOOMA

DIODE:SILICON 100WV lOOMA
DIOOE:SILICON LOOWV 100MA

TRANSISTOR:NPN SILICON 2N3055

NUT:HEX SST 6-32
SCREW:STL PHIL DR PAN HD 6-32
WASHER:SPLIT LOCK FOR #6 SCREW
TRANSISToR:SILICON PNP 2N3638

Model 8709A

Note

6-2

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index (Cont.)

Section VI

Reference r$jJ Part No. Description # NoteDedgnation

AIQ3 1854-0039 TRANSISTOR:SILICON 2N3053
AIQ4 1853-0016 TRANSISTOR:SILICON PNP 2N3638
AIQ5 1854-0039 TRANSISTOR:SIlICON 2N3053
A1Q6 1854-0039 TRANSISTOR:SILICON 2N3053
AIQ1 1854-0063 TRANSISTOR:NPN SILICON 2N3055

2420-0003
I

NUT:HEX SST 6-32
2460-0013 SCREW:STL PHIL DR PAN HD 6-32
2190-0006 WASHER:SPLIT LOCK FOR #6 SCREW

AI08 1854-0039 TRANSISTOR:SIlICON 2N3053
AIQ9 1853-0016 TRANSISTOR:SILICON PNP 2N3638

AIQI0 1853-0016 TRANSISTOR:SILICON PNP 2N3638
AIQ1I 1854-0071 TRANSISTOR:SILICON NPN
AIQ12 1854-0071 TRANSISTOR:SILICON NPN
AIQ13 1853-0036 TRANSISTOR:SILICON PNP
AIQl4 1853-0036 TRANSISTOR:SILICON PNP

AIQl5 1853-0012 TRANSISTOR:PNP SI LI CON 2N2904A
A1016 1854-0039 TRANSISTOR:SILICON 2N3053
AIQ17 1854-0039 TRANSISTOR:SILICON 2N3053

A1R1 0757-0439 R:FXO MET FLM 6.81K OHM 1% 1I8W

AIR2 0757-0442 R:FXO MET FLM 10.OK OHM 1% 1I8W
AIR3 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1I8W
A1R4 0698-3156 R:FXO MET FLM 14.7K OHM H 1ISW
AIRS 0698-3453 R:FXO MET FLM 196K OHM U 1181'1
A1.R6 0757-0442 R:fXD MET FLM 10.OK OHM 1.% 1/8W

AIR7 0757-0279 R:FXO MET FLM 3.16K OHM U 1I8W
AIR8 0811-1670 R:FXO WW 2.2 OHM 5% 2w
AIRo; 0812-0086 R:FXO WI-I 5 OHM 5% 3W
AIRI0 0757-0280 R:FXO MET FlM lK OHM U 1/8W
AIRll 0157-0439 R:fXD MET FLM 6.81K OHM 1% 1181'1

AIR12 0757-0442 R:FXD MET FlM 10.OK OHM 1% 1/8W
AIR13 0757-0438 R:FXD MET FlM 5.IlK OHM 1% 1/81'1
AIR14 0698-3156 R: FXD MET FLM 14.7K OHM 1% 1/8W
A1R15 0698-3453 R:FXO MET FLM 196K OHM 1% 1/81'1
AIR16 0751-0442 R:FXD MET FLM 1.0.0K OHM 1% 1/8101

AIR17 0757-0279 R:FXO MET FLM 3.16K OHM 1.% 1I8W
AIRi8 0811-1670 R:FXD WW 2.2 OHM 5% 2W
AIR19 081.2-0086 R:FXD WW 5 OHM 5% 3W
AIR20 0757-0280 R:FXD MET FLM lK OHM 1% 1.I8W
AIR21 0751-0280 R:FXO MET FlM lK OHM 1% 1/8W

AIR22 0698-0084 R:FXO MET FLM 2.15K OHM 1% 1/8W
AIR23 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8101
AIR24 0698-0084 R:FXD MET FLM 2.15K OHM U 1/81'1
A1.R25 0757-0379 R:FXO MET FlM 12.1 OHM U 1/8W

A1R26 0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W

AIR27 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W
AIR28 0751-0438 R:FXO MET FLM 5.11K OHM U 1/8W
AIR29 0751-0416 R:FXD MET FLM 511 OHM 1% l/8W
AIR30 0757-0394 R:FXO MET FLM 51.1 OHM 1% 1/8W

# See introduction to this section for ordering information

6-3



Section VI

Reference
Dedgnation

AIR31
AIR32
AIR33
AIR34
AIR35

AIR36
AIR37
AIR38
A1R39
AIR40

AIR41
AIR42
A1R43
AIR44

AITl

AITPl

AlTP2
AITP3

AITP4

A1VRI

AIVR2
AIVR3
AIVR4

Al ZI SC

A2

A2C 1

A2C2
A2C3
A2C4
A2C5

c€j) Part No.

0757-0394
0698-3160
0698-0084
0698-3449
0698-3136

0698-3136
2100-1772

0698-3629

0757-0280
0751-0280
0698-3440
0757-0419

9100-2409

2700-0002
2190-0091
2740-0005

0360-0124

0360-0124
0360-0124
1200-0063
0360-0124
1200-0063

1902-0049

1902-3048
1902-0049
1902-3048

0380-0336

08709-6005

08709-2000
08709-0003
08109-0004
2515-0004
0360-0042

2190-0476
2270-0004
0340-0008
2190-0058

0160-2437

0160-2431
0160-2431
0160-2248
0160-2308

Table 6-1. Reference Designation Index (Cant. )

Description #

R:FXD MET FlM 51.1 OHM 1% 1/8W
R:FXD MET FLM 31.6K OHM 1% I/BW
R:FXD MET FLM 2.15K OHM 1% 1/8W
R:FXD MET FLM 28.7K OHM 1% 1/8W
R:FXD MET FLM 17.8K OHM 1% 1/8W

R:FXD MET FLM 17.8K OHM 1% 1/8W
R: VAR WW 500 OHM 10% LIN 1/2W
NOT ASSIGNED
R:FXD MET ox 270 OHM 5% 2W
NOT ASSIGNED

R:FXD MET FLM lK OHM 1% 1/8W
R:FXD MET FlM 1K OHM 1% l/BW
R:FXD MET FlM 196 OHM 1% 1/8W
R:FXD MET FlM 681 OHM 1% 1/8W

TR AN SFORMER

SCREW:SST PHIL DR PAN HD 10-32
WASHER:LOCK FOR #10 HDW
NUT:HEX STl 10-32

T~RMINAl:SOlDER LUG

TERMINAl:SDLDER LUG
TERMINAL:SOLDER LUG
LUG:CRIMP
TERMINAL:SOLDER lUG
lUG:CRIMP

DIODE,BREAKDOWN: 6.19V 5%

DIODE BREAKDDWN:SILICON 3.48V 5%
DIODE.BREAKDOWN: 6.19V 5%
DIODE BREAKOOWN:SIlICON 3.48V 5%

STANDOFF

CASTING ASSYISHIElD)

CASTING:PC HOUSING
COVER:UPPER PC HOUSING
COVER:LOWER PC HOUSING
SCREW:STL PHIL DR PAN HD 8-32
TERMINAL:SOLDER lUG FOR #6 SCREW

WASHER:LOCK FOR #4 HOW
SCREW:STL PHIL DR PAN HD 4-40
INSUlATOR:STANDOFF TEFLON
WASHER:LOCK FOR #8 HOW

C:FXD CER 5000 PF +80-20% 200VDCW

C:FXD CER 5000 PF +80-20% 200VDCW
C:FXD CER 5000 PF +80-20% 200VDCW
C:FXD CER 4.3 0.25 PF 500VOCW
C:FXD MICA 36 PF 5%

Model 8709A

Note

(
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Table 6-1. Reference Designation Index (Cont.)

Section V1

Reference ~ Part No. Description # NoteDedgnation

A2C6 0160-2238 C:FXO CER 1.5-0.25 PF 500VDCW
A2C7 0160-2437 C:fXD CER 5000 PF +80-20% 200VDCW
A2Ca 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
A2C9 0160-2436 C:FXO CER 10 PF 20% 200VOCW
A2CI0 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW

A2Cli 0160-2438 C:FXD CER 5000 PF +80-20% 200VDCW
A2C12 0160-2438 C:FXD CER 5000 PF +80-20% 200VOCW
A2G13 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW

A2Jl 1250-0083 CONNECTOR:BNC
A2J2 NOT ASSIGNED

A2J3 1250-0083 CONNECTOR:BNC

A2Ll 9100-1621 CO I l/CHOKE 18 UH 10%

A2L2 9140-0121 COIL:FXD 1.8 UH
A2l3 9100-1623 COIL/CHOKE 27 UH 5%
A2L4 9140-0114 COll:FXD RF 10 UH
A2L5 9140-0114 COIL:FXD RF 10 UH
A2L6 9140-0114 COIL:FXD RF 10 UH

A2l7 9140-0114 COIL:FXD RF 10 UH
A2L8 9100-1625 COll:MOLDED CHOKE 330 UH 5%
A2l9 9100-1625 COll:MOLDED CHOKE 330 UH 5%
A2LIO 9140-0137 CCJIL:FXD RF 1 MH 5%

A2Rl 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W

A2RZ 0698-3153 R: FXD MET FLM 3.83K OHM 1% 1/8W
A2R3 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1I8W
A2R4 0757-0280 R:FXD MET FLM lK OHM 1% 1/8\>1
A2R5 0757-0438 R:FXD MET FLM 5.11K OHM U 1/8W

A2XA3 1251-0159 CONNECTOR:2XI5 CONTACT

2460-0014 SC REW: STL PHlL DR PAN HD 6-32
2190-0065 WASHER:LOCK FOR #6 HOW

A2XA4 1251-0159 CONNECTOR:2XI5 CONTACT
2460-0014 SCREW:STL PHIL DR PAN HO 6-32
2190-0065 WASHER:LOCK FOR #6 HOW

A2XA5 1251-0160 CONNECTOR:15 PIN
2460-0014 SC REW: STL PHIL DR PAN HO 6-32
2190-0065 WA SHER: LOCK FOR #6 HDW ,

A2XA6 1251-0160 CONNECTOR:15 PIN
2460-0014 SCREW=STL PHI L DR PAN HD 6-32

2190-0065 WASHER:lOCK FOR #6 HOW

I A2XA7 1251-0160 CONNECTOR:15 PIN
2460-0014 SC REW: STL PHIL DR PAN HO 6-32
2190-0065 WASHER:LOCK FOR #-6 HOW

A2XA8 1251-0160 CONNECTOR:15 PIN

2190-0065 WASHER:LOCK FOR #6 HOW
2460-0014 SCREW:STL PHIL DR PAN HO 6-32

A3 08709-6001 PREAMPLIFIER ASSY

# See introduction to this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cant.)

Model 8709A

Reference
~Part No. Description # NoteDedgnation

A3C 1 0160-2257 C:FXO CER 10 PF 5% 500VOCW

A3C2 0160-2204 C: FXO MICA 100 PF 5%
A3C3 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW
A3C4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW
A3C5 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A3C6 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW

A3C7 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A3CB 0160-2204 C:FXD MICA 100 PF 5%

A3I C1 1820-0306 INTEGRATED CIRCUIT

A3IC 2 1820-0306 INTEGRATED cIRCUIT

A311 9140-0105 COIL:MOLOED CHOKE 8.20 UH 10%

A3L2 9140-0105 COIL: MOLDED CHOKE 8.20 UH 10%

A3R 1 0757-0279 R:FXD MET FLM 3.16K OHM U 1/8W

A3R2 0757-1094 R:FXD MET FLM 1.47K OHM U 1/6W
A3R3 0757-1094 R:FXD MET FLM 1.47K OHM 1% 1I8W
A3R4 0757-0280 R:FXD MET FLM lK OHM 1% 1I8W
A3R5 0757-0279 R:FXD MET FLM 3.16K OHM U 1/8W
A3R6 0698-3445 R:FXD MET FLM 346 OHM U 1/8W

A3R7 0757-0401 R:FXD MET FLM 100 OHM U 1/8W
A3R8 0757-0420 R:FXD MET FLM 750 OHM 1% 1I8W
A3R9 0757-1094 R:FXD MET FLM 1.47K OHM 1% 1/8W
A3RI0 0757-0279 R:FXO MET FLM 3.161<. OHM 1% 1/814

A3Tl 08709-6006 TRANSFORMER ASSY

A4 08709-6002 AMPLI FI ER ASSY

A4Cl 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW

A4C2 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW
A4C3 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW
A4C4 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW
A4C5 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A4C6 0150-0093 C:FXD CER 0.01 UF +-80-20% 100VDCW

A4C7 0160-2204 C:FXD MICA 100 PF 5%
A4C8 0180-0376 C:FXD ELECT 0.47 UF 10% 35VDCW
A4C9 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW

MCR 1 1910-0022 DIOOE:GERMANIUM 5 WIV

A4IC1 1820-0306 INTEGRATED CIRCUIT

A4IC2 1820-0306 INTEGRATED CIRCUIT

A4L1 9140-0105 COIL:MOLDED CHOKE 8.20 UH 10%

# See introduction to this section for ordering information
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Model 8709A

Table 6-1. Reference Designation Index (Cont. )

Section VI

Reference 0f) Part No. Description # NoteDedgnation

A4L2 9140-0105 COIL:MOLDED CHOKE 8.20 UH 10%

A4Ql 1854-0092 TRANSISTOR:SILICON NPN 2N3563

A4Q2 1854-0039 TRANSlSTOR:SIlICON 2N3053,

A4Rl 0757-0394 R:FXD MET FLM 51.1 OHM U 118101

A4R2 0757-0420 R:FXD MET FLM 750 OHM U 118101
A4R3 0757-1094 R:FXD MET FlM 1.47K OHM 1% 1/8101
A4R4 0757-0279 R:FXD MET FlM 3.16K OHM a 1/8101
A4R5 0757-0420 R:FXD MET FLM 750 OHM U 1/8101
A4R6 0757-0401 R:FXD MET FlM 100 OHM 1% 118101

A4R7 0757-1094 R:FXD MET FlM 1.47K OHM 1% 1/8101
MRS 0757-0424 R:FXD MET FLM 1.10K OHM U 1I8W
A4R9 0698-3444 R:FXD MET FLM 316 OHM 1% 118101
A4RI0 0757-0280 R:fXD MET FlM lK OHM 1% 1/8101
A4Rll 0757-0442 R:FXD MET FLM 10.OK OHM 1% 1/8101

A4R12 0757-0279 R:FXD MET FLM 3.16K OHM U 1/81-1
A4R13 0757-0796 R:FXD MET FLM 82.5 OHM 1% 112\01

A4VR1 1902-3193 DIODE BREAKDOWN:13.3V 5%

AS 08709-6007 PHASE DETECTOR ASSY

08410-2006 BO ARD: BLANK PC

ASCI NOT ASSIGNED

A5C2 0160-2197 C:FXD MICA 10 PF 5%
A5C3 0140-0192 C:FXD MICA 68 PF 5%
ASC4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
ASCS 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A5C6 0160-2263 C:FXD CER 18 PF 5% 500VDC\oI

A5C7 0150-0093 C:FXO CER 0.01 UF +80-20% 100VDCW
A5C8 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A5C9 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A5CI0 0160-2307 C:FXD MICA 47 PF 5%
A5Cll 0160-2307 C:FXD MICA 47 PF 5%

A5C12 0160-2307 C:FXD MICA 47 PF 5%
A5C13 0160-2307 C:FXO MICA 47 PF 5%
A5C 14 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A5C 15 0150-0093 C:FXD CER 0.01 VF +80-20% 100VDCW
A5C16 0160-2230 C:FXD MICA 3300 PF 5%

A5C17 0140-0177 C:FXD MICA 400 PF U

A5CRl 1901-0179 DIODE: S IUCON 15WV

A5CR2 1901-0179 OIODE:SILlCON 15WV
A5CR3 1901-0179 DIODE:SILICON 15WV
A5CR4 1901-0179 DIODE:SILlCON lSWV
A5CR5 1901-0179 OIODE:SILlCON 15WV

# See introduction to this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cont. )

Model 8709A

Reference 0j) Part No. Description # NoteDedgnation

A5CR6 1901-0179 DIOOE:SlLICON 15WV
A5CR7 1901-0179 DIOOE:SlLICON 15WV
A5CR8 1901-0179 DIODE:SILlCON 15WV
A5CR9 1901-0022 DIODE: SILICON 0.56V AT 1 MA
A5CR 10 1901-0022 DIODE: SI LICON O.56V AT 1 MA

A5Ll NOT ASSIGNED

A5L2 9100-1618 COIL:MOLDED CHOKE 5.60 UH
A5l3 9100-1614 COIL/CHOKE:0.82 UH 10%
A5l4 9140-0121 COIL:FXD 1.8 UH
ASlS 9100-2230 COIL/CHOKE:.15 UH 3%

A5Ql 1854-0071 TRANSISTOR:SILICON NPN

A5Q2 1854-0071 TRANSISTOR:SILICON NPN
A5Q3 1854-0071 TRANSISTOR:$ILICON NPN
A5Q4 1854-0092 TRANSISTOR:$ILICON NPN 2N3563
A5Q5 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A5Q6 1854-0092 TRANS1STQR:SILICON NPN 2N3563

A5Rl 0757-0416 R: FXO MET FLM 511 OHM U 1/8101

A5R2 0757-0438 R:FXD MET FlM 5.11K OHM 1% 1/8101
A5R3 0757-0441 R:FXD MET FLM 8.25K OHM 1% 1/8W
ASR4 0757-0416 R:FXD MET FLM 511 OHM U 1/8W
A5R5 0757-0431:l R:FXD MET FlM 5.IIK OHM 1% 1/8101
A5R6 0757-0441 R:FXD MET FLM 8.25K OHM 1% 1/8W

A5R7 0698-3446 R:FXD MET FLM 383 OHM U 1/81<1
ASR8 0757-0199 R:FXD MET FLM 21.5K OHM U 1/8101
A5RS 0757-0199 R:FXD MET FLM 21.5K OHM U 1/8W
A5RI0 0757-0401 R:FXD MET FLM 100 OHM U 1/8101
A5Rll 0757-0280 R:FXO MET FLM lK OHM U 11811

A5R12 0757-0401 R;FXD MET FLM 100 OHM 1% 1/8W
A5R13 0757-0402 R:FXD MET FU1 110 OHM U 11 811'
A5R14 0757-0401 R:FXD MET FU1 100 OHM U 118101
A5R15 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A5R16 0698-0083 R:FXD MET FlM 1.96K OHM 1% 1/8W

A5R17 0698-3443 R:FXO MET FLM 287 OHM 1% 1I8W
A5R18 0698-0083 R:FXD MET FLM 1.96K OHM U 1/8W
A5R19 0698-3443 R:FXD MET FLM 287 OHM 1% 1181'1
A5R20 0757-0401 R:FXD MET FlM 100 OHM U 1/SW
ASR21 069B-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W

A5R22 0757-0438 R:FXD MET FLM 5.11K OHM U 1/8W
A5R23 0757-0401 R:FXD MET FLM 100 OHM U 1/81'1
A5R24 0757-0280 R: FXD MET FLM 1K OHM 1% 118101
ASR2S 0698-3154 R:FXD MET FlM 4.22K OHM 1% 1IBW
A5R26 069B-3154 R:FXD MET FlM 4.22K OHM U I/BW

A5R27 0698-3154 R:FXD MET FlM 4.22K OHM 1% 1I8W
ASR2B 0698-3154 R;FXD MET fLM 4.22K OHM 1% 1/8W
A5R29 0698-3440 R:FXO MET FlM 196 OHM 1% 1/8W
A5R30 0698-3440 R:FXD MET FLM 196 OHM 1% 1I8W

# See introduction to this section for ordering ,information
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Model 8709A

Table 6-1. Reference Designation Index (Cant.)

Section VI

Reference
~Parl No. Description # NoteDedgnation

A6 08709-6008 OSCILLATOR ASSY:20MHZ

08410-2009 BOARD: BLANK PC

A6C 1 0150-0093 C:FXD CER 0.01 Uf +80-20% 100VDCW

A6C2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C3 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C4 0150-0093 C=FXD CER 0.01 UF +80-20% 100VDCW
A6C5 0140-0199 C:FXD MICA 240 PF 5%
A6C6 NOT ASSIGNED

AbC 7 0160-2218 C:FXD MICA 1000 PF 5%
A6C8 0140-0205 C:FXD MICA 62 Pf 5%
A6Ce:; 0160-2204 C:FXD MICA 100 Pf 5%
A6CIO 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
AbCll 0160-2204 C:FXD MICA 100 PF 5%

A6C 12 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C13 0150-0093 C:FXD CER 0.01 UF +80-20% IOOVDCW
A6C14 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A6eRl 1910-0020 OIODE:GERMANIUM IN55A

A6CR2 1910-0020 DIODE =GERMANIUM IN55A

A6U 9100-1631 CO I L/CHOKE 56 UH 5%

A6L2 087 C9- 6009-1 COIL:20MHZ,ADJ. 0.4-1.0 UH

A6Q1 1854-0092 TRANSISTOR:SILICON NPN 2N3563

A6Q2 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A6Q3 1853-0015 TRANSISTOR:SILICON PNP 2N3640

A6Rl 0698-0083 R:FXD MET FLM 1.96K OHM 1% 118101

A6R2 0757-0289 R:FXO MET FLM 13.3K OHM 1% 118101
A6R3 0698-3157 R:FXD MET FLM 19.6K OHM U 1/8W
A6R4 0757-0280 R:FXD MET FLM 1 K OHM 1% 1/811

A6R5 0757-0280 R:FXD MET FLM lK OHM 1% 1/8W
A6R6 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W

A6R7 0757-0279 R:fXD MET FLM 3.16K OHM U 118101
A6R8 0757-0401 R:FXD MET FLM 100 OHf", 1% 1/ 8W
A6R9 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8101
A6RI0 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A6Rl1 0757-0401 R:FXD MET FLM 100 OHM U 1/8W

A6R12 0757-0422 R:FXD MET FLM 909 OHM U 1/8W
A6R13 0698-3153 R: FXD MET FLM 3.83K OHM 1% 1I8W
A6R14 0698-3440 R:fXD MET FLM 196 OHM 1% 1/8W
A6R15 0698-0083 R: FXD MET FlM 1.96K OHM 1% 1/8W

A6XYl 1200-0191 SOCKET:CRYSTAl

# See introduction to this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cont.)

Model 8709A

Reference
~Part No. Description It NoteDedgnation

A6Yl 0410-0159 CRYSTAL:QUARTl 20MHZ

A7 08709-6004 LOCK MODE SWITCH ASSY

08410-2041 BOARD: BLANK PC

A7Cl 0160-2230 (.:FXD MICA 3300 PF 5%

A7C2 0160-0167 C:FXD MY 0.082 UF 10% 200VDCW
A7C3 0160-2209 C:FXD MICA 360 PF 5%
A7C4 0180-0374 C:FXD ELECT 10 UF 10% 20VDCW
A7e5 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCW
A7C6 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCW

A7C7 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCW
A7C8 0160-0159 C:FXD MY 0.0068 UF 10% 200VOCW

A7CR 1 1901-0025 OIODE:SILICON 100WV 100MA

A7CR2 1901-0025 DI0DE:SILICON 100WV 100MA

A7Q1 1854-0071 TRANSISTOR:SILICON NPN

A7Q2 1854-0071 TRANSISTOR:SILICON NPN
A7Q3 1853-0020 TRANSISTOR:SILICON PNP
A7Q4 1855-0078 TRANSISTOR:FIElD EFFECT 40 OHM 6V
A7Q5 1854-0071 TRANSISTOR:SILICON NPN
A7Q6 1854-0071 TRANSISTOR:SILICON NPN

A7Q7 1854-0071 TRANSISTOR:SILICON NPN
A7Q8 1854-0071 TRANSISTOR:SIlICON NPN

A7Rl 0698-3260 R:FXD MET FLM 464K OHM 1% 1 I 8W

A7R2 0757-0461 R: FXD MET FLM 68.1K OHM 1% 1I8W
A7R3 0757-0442 R:FXD MET FLM 10.0K OHM U 1/8\01
A7R4 0698-3451 R:FXD MET FLM 133K OHM 1% 1I8W
A7R5 0757-0416 R:FXD MET FLM 511 OHM U 1/8W
A7R6 0757-0421 R:FXO MET FLM 825 OHM 1% 1/8W

A7R7 0757-0276 R:FXD MET FLM 61.9 OHM 1% 1 I 8101
A7R8 0757-0458 R:FXD MET FLM 51.1K OHM U l/8W
A7R9 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8\01
A7R10 2100-0942 R:VAR MET FLM 50K OHM 20% TYPE V
A7Rl1 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1I8W

A7R12 0698-3438 R:FXD MET FLM 147 OHM U 1/8W
A7R13 0757-0288 R:FXD MET FLM 9.09K OHM 1% 11811'
A7R14 0757-0442 R:FXO MET FLM 10.0K OHM 1% 1/8W
A7R15 0698-3438 R:FXD MET FlM 147 OHM 1% l/8W
A7R16 0698-3450 R:FXD MET FLM 42.2K OHM U 1I8W

A7R17 0698-3155 R:FXD MET FLM 4.64K OHM U 1/8W
A7R18 0757-0463 R:FXD MET FLM 82.5K OHM U 1/8W
A7R19 0757-0462 R:FXO MET FLM 75.0K OHM 1% 1/8W
A7R20 0757-0447 R:FXD MET FLM 16.2K OHM U 1/8W

It See introduction to this section for ordering information
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Model 8709A

Table 6-1. Reference Designation Index (Cont.)

Section VI

Reference
~Part No. Description # NoteDedgnation

A7R21 0757-0416 R: FXD MET FLM 511 OHM 1% 1/8W
A7R22 0698-3154 R:FXD MET FlM 4.22K OHM U 1I8W
A7R23 0757-0442 R:FXO MET FLM 10.0K OHM U 1/811
A7R24 0698-3444 R:FXD MET FlM 316 OHM U 1/81-1
A7R25 0698-3444 R:FXD MET FlM 316 OHM 1% 1/811

A7R26 0757-0419 R:FXD MET FLM 681 OHM U 1/8W
A7R27 0757-0416 R:FXD MET FlM 511 OHM U 1181'1

A8 08410-0007 SEARCH GENERATOR ASSY

08410-2007 BOARD:BLANK PC

A8C 1 0160-0168 C:FXD MY 0.1 UF 10:1: 200VDCW

A8Q1 1854-0071 TRANSISTOR:SILICON NPN

A8Q2 1854-0071 TRANSlSTOR:SlLICON NPN
A8Q3 1853-0020 TRANSISTOR:SIlICON PNP
A8Q4 1853-0020 TRANSISTOR:SIlICON PNP
A8Q5 1853-0020 TRANSISTOR:SIlICON PNP
A8Q6 1854-0071 TRANSISTOR:SIlICON NPN

A8Q7 1853-0020 TRANSISTOR:SILICON PNP
A808 1853-0020 TRANSISTOR:SIlICON PNP
A8Q9 1853-0020 TRANSISTOR:SIllCON PNP
A8QI0 1853-0020 TRANSISTOR:SILICON PNP

•
A8R1 0757-0417 R:FXD MET FLM 562 OHM 1% 1/8W

A8R2 0757-0396 R:FXD MET FLM 75 OHM 1% 1181-1
FACTORY SELECTED PART

A8R3 0757-0428 R:FXO MET FLM 1. 62K OHM 1% 1/8W
A8R4 0757-0402 R:FXD MET FLM 110 OHM 1% 1I8W
A8R5 0698-3446 R:FXD MET FLM 383 OHM 1% 1/811

A8R6 0698-0083 R:FXD MET FLM 1.96K OHM 1:1: 1181'1
A8R7 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/81-1
A8R8 0757-0424 R:FXD MET FLM 1.10K OHM 1% 11811
A8R9 NOT ASSIGNED
A8RI0 NUT ASSIGNED

A8Rll 0757-0200 R:FXD MET FLM 5.62K OHM 1% 11811
A8R12 0757-0279 R:FXD MET FLM 3.16K OHM U 1/811
A8R13 0698-0083 R:FXO MET FLM 1.96K OHM 1% 1/811
A8R14 0757-0424 R:FXD MET FLM 1.10K OHM U 1/811
A8R1S 0757-0443 R:FXD MET FLM 1l.0K OHM 1% 1/811

A8R16 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1181'1
A8R17 0698-3443 R:FXD MET FLM 287 OHM 1% 1/8W
A8R18 0757-0278 R:FXD MET FLM 1.78K OHM 1% 118101
A8R19 0757-0441 R:FXD MET FLM 8.25K OHM 1% 1/81'1
A8R20 0757-0199 R:FXD MET FLM 21.5K OHM 1% 118101

A8R21 0757-0199 R:FXD MET FlM 21.5K OHM 1% 11811
A8R22 0757-0199 R:FXD MET FLM 21.5K OHM 1% 118101
A8R23 0757-0199 R:FXD MET FLM 21.5K OHM 1% 118101
A8R24 0757-0290 R:FXD MET FLM 6.19K OHM 1:1: 1/8\01

# See introduction to this section for ordering information
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Section VI

Reference
Decignation

A8R25
A8R26
A8R27
A8R28
A8R29

A8R30
A8R31
A8R32
A8R33
A8R34

A8R35
A8R36
A8R37
A8R38
A8R39

A8R40

OSl

052

Fl

Fl

J1

J2
J2
J2
J3
J3

J3

MIse

R27

R21
R27
R27

Sl

51
S1
Sl
S2
S3

X051

XDS1
XDSI
XD51
XDSI

@lPart No.

0757-0290
0757-0458
0698-3159
0698-3159

0757-0278

0698-3136
0698-3450
0757-0447

0698-3446
0698-0083
0751-0402
0757-0428
0757-0401

0757-0417

2140-0092

2140-0092

2110-0064

2110-0018

1250-0083
2190-0068
2950-0001
1250-0083
2190-0068

2950-0001

1120-1476

4040-0247
1460-0256

7120-1254

2100-0461

1410-0052
2190-0016
2950-0034

3101-0037

0590-0012
2950-0035
2190-0102
3101-0903
3101-0070

2190-0061

2950-0052
1450-0153
1450-0152
1450-0157

Table 6-1. Reference Designation Index (Cant. )

Description #

R:FXD MET FLM 6.19K OHM 1% 1/8W
R:FXD MET FLM 51.1K OHM 1% 1/8W
R:FXO MET FLM 26.1K OHM 1% 1/8W
R:FXO MET FLM 26.1K OHM 1% 1/8W
NOT ASSIGNED

R:FXD MET FLM 1.78K OHM 1% I/BW
NOT ASSIGNED
R:fXD MET FLM 17.8K OHM i% i/8W
R:FXO MET FLM 42.2K OHM 1% 1/8W
R:FXO MET FLM 16.2K OHM 1% I/BW

R:fXO MET FLM 383 OHM 1% 1/8W
R:FXO MET FLM 1.96K OHM 1% 1/8W
R:FXO MET FLM 110 OHM 1% 1/8W
R:FXD MET FLM 1.62K OHM 1% 1/8W
R:fXD MET FLM 100 OHM 1% 1/8W

R:FXD MET FLM 562 OHM 1% 1/8W

LAMP:5V 60 MA

LAMP:5V 60 MA

FUSE:0.125A 125V SLO-BLO

FUSE:CARTRIDGE 0.25 AMP SLOW 8LOW

NOT ASSIGNED

CONNECTOR:8NC
WASHER:LOCK PH BRZ NP 0.62XO.505XO.022
NUT:HEX BRS NP 3/8-32 X 1/2
CONNEC TOR: BNC
WASHER:LOCK PH BRZ N? 0.62XO.505XO.022

NUT:HEX BRS NP 3/8-32 X 1/2

METER:SOO UA

BE: ZEL: METER
SPRING:COMPRESSION

TRADEMARK

R:VAR COMP SOK OHM 10% LIN 2.25W

BUSHING:POTENTIDMETER
WASHER:LOCK PH BRZ N?
NUT:HEX BRASS 3/8-32 X 1/2"

SWITCH:~OGGLE SPST

NUT:KNURLED 15/32-32
NUT:HEX BRASS 15/32-32
WASHER:LOCK PHOSPHOR BRONZE
SWITCH:SLIDE DP3T
SW ITCH: SLIDE

WASHER:LOCK FOR 1/4" HOW

NUT:HEX BRASS 1/4-40
LAM?HOLOER:FOR T-l SERIES
LEN:lAMPHOLDER RED PLASTIC
LENS:LAMPHOLOER

Model 8709A

Note

6-12
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Model 8709A

Table 6-1. Reference Designation Index (Cant. )

Section VI

Re~erence 01J Part No. Description # NoteDedgnation

XOSI 0360-0040 TERMINAl:SOLDER LUG
XDS2 0360-0040 TE RHINAL: SOLDER LUG
XDS2 1450-0157 LE NS: LAM PHOLDER
XDS2 1450-0152 LEN:lAMPHDLDER RED PLASTIC
XDS2 1450-0153 LAMPHDlDER:FOR T-l SERIES

XDS2 2950-0052 NUT:HEX BRASS 1/4-40
XDS2 2190-0067 WASHER:LOCK FOR 1/4" HOW

XFl 1400-0084 FUSEHOLOER:EXTRACTOR POST TYPE

XFl 0900-0016 "0" RING:ll/16"
XFl 2950-0038 NUT:HEX SST 1/2-24 X 11/16
XF 1 2190-0037 WASHER:LOCK SST FOR 1/2 THREAD

,

I

I

# See introduction to this section for ordering information
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Section VI

Table 6-1. Reference Designation Index (Cant. )

Model 8709A

Reference
Designation ~Part No. Description #

CABINET PARTS

Note

@

0
·.. ·········..··........
I

'CD

Figure 6-1. Cabinet Parts

\.

1, 5060-0103 FRAME ASSY:6 X 11 SM
2 1490-0032 STAND:TIlT HALF-MODULE
3 5040-0700 HINGE
4 5060-0128 FO OT AS SY: HALF MODULE
5 5020-0701 CABINET SPACER
5 2360-0069 SCREW:STl PHIL OR FLAT HD 6-32

5 2190-0179 WASHER:LOCK FOR #6 HOW
6 5000-0703 SlOE COVER
6 2370-0023 SCREW:SST PHIL OR FLAT HD 6-32
7 5060-0720 COVER:HALF-RECESS TOP
7 2370-0047 SCREW:SST PHIL DR 6-32

8 5000-0117 COVER:HALF-MODUlE BOTTOM
8 2370-0047 SCREW:SST PHIL DR 6-32
9 08709-0001 RE AR PANEL
9 2370-0035 SCREW:STL PHIL OR 6-32
9 2190-0179 WASHER:LOCK FOR #6 HDW

10 08709-0002 FRONT PANEL

# See introduction to this section for ordering information
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Model 8709A

Table 6-2. Replaceable Parts

Section VI

t$ Part No. Description # Mfr. Mfr. Part No. TQ

0140-0177 C:FXD MICA 400 PF U 28480 0140-0177 1
0140-0192 C:fXD MICA 68 PF 5% 28480 0140-0192 1
0140-0199 C:FXD MICA 240 PF 5% 28480 0140-0199 1
0140-0205 C:FXD MICA 62 PF 5t 28480 0140-0205 1
0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 91418 TA 28

0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCW 56289 5C50BIS-CML 5
0160-0137 C:FXD CER 0.33 UF 20% 25VOCW 56289 5CI0A7 CML 1
0160-0159 C:FXD MY 0.0068 UF 10% 200VDCW 28480 0160-0159 1
0160-0167 C:FXD MY 0.082 UF 10% 200VDCW 28480 0160-0167 1
0160-0168 C:FXD MY 0.1 UF 10:1; 200VDCW 28480 0160-0168 3

0160-2197 C:FXD MICA 10 PF 5% 28480 0160-2197 1
0160-2204 C:FXD MICA 100 PF 5% 28480 0160-2204 5
0160-2209 C:FXD MICA 360 PF 5% 28480 0160-2209 1
0160-2218 C:FXD MICA 1000 PF 5% 28480 0160-2218 1
0160-2230 C:FXD MICA 3300 PF 5% 28480 0160-2230 2

0160-2238 C:FXD CER 1.5-0.25 PF 500VDCW 72982 301-000-COKO-159C 1
0160-2248 C:FXD CER 4.3 0.25 PF 500VOCW 28480 0160-2248 1
0160-2257 C:FXD CER 10 PF 5% 500VDCW 72982 301-000-COHO-100J 1
0160-2263 C:FXD CER 18 PF 5% 500VDCW 72982 301-000-COGO-180J 1
0160-2307 C:FXD MICA 47 PF 5% 28480 0160-2307 4

0160-2308 C:FXO MICA 36 PF 5% 28480 0160-2308 1
0160-2436 C:FXO CER 10 PF 20% 200VDCW 72982 2425-000-X5PO-I00M 1
0160-2437 C:FXD CER 5000 PF +80-2 0% 200VDCW 72982 2425-000-X5V-502P 7
0160-2438 C:FXO CER 5000 PF +80-20% 200VDCW 72982 2425-061-X5VO-502P 2
0170-0040 C:FXD MY .047 UF 10% 200VOCW 28480 0170-0040 1

0180-0049 C:FXD AL ELECT 20UF 50VDCW 56289 30 D2 06G050DC6M 1 2
0180-0058 C:FXD ELECT 50UF -10%+100% 25VDCW 56289 300506G025DD4Ml 2

0180-0061 C:FXD ELECT 100UF +100%-10% 15VDCW 56289 30107GO 15D04. 2
0180-0129 C:fXO ELECT 975UF -10+50% 40VDCW 56289 035782 2
0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 1500225X9020A2 1

0180-0374 C:FXD ELECT 10 UF 10% 20VDCW 28480 0180-0374 1
0180-0376 C:FXD ELECT 0.47 UF 10% 35VDCW 56289 1500474X9035A2 1
0180-1735 C:FXD ELECT 0.22 UF 10% 35VOCW 28480 0180-1735 1
034Q-0008 INSUlATOR:STANDOFF TEFLON 98291 ST-IOOO-L2 1
0360-0040 TERMINAL:SOLDER LUG 73734 1958 2

0360-0042 TERMINAL:SOLDER LUG FOR #6 SCREW 28480 0360-0042 1
0360-0124 TERMINAL:SOLOER LUG 28480 0360-0124 4
0380-0336 STANDOFF 28480 0380-0336 1
0410-0159 CRYSTAL:QUARTl 20MHZ 28480 0410-0159 1
0590-0012 NUT:KNURLED 15/32-32 04009 899U-3 1

0698-0083 R:FXD MET FLM 1.96K OHM 1% 1I8W 28480 0698-0083 7

0698-0084 R:FXO MET FLM 2.15K OHM U 1/81-1 28480 0698-0084 3
0698-3136 R:FXD MI::T FLM 17.8K OHM 1% 118101 28480 0698-3136 3
0698-3151 R:FXO MET FlM 2.87K OHM U 1181-1 28480 0698-3151 2
0698-3153 R:FXD MET FlM 3.83K DHM 1% 11814 28480 0698- 3153 5

0698-3154 R=FXO MET FlM 4.22K OHM 1% 118101 28480 0698-3154 5
0698-3155 R:FXD MET FLM 4.64K OHM U 1/8101 28480 0698-3155 2
0698-3156 R:FXO MET FlM 14.7K OHM 1% 1181-1 28480 0698-3156 3
0698-3157 R:FXO MET FLM 19.6K OHM 1% 1/81-1 28480 0698-3157 1
0698-3159 R:FXD MET FLM 26.1K OHM 1% 1I8W 28480 0698-3159 2

0698-3160 R:FXO MET fLM 31.6K OHM 1% 1/8101 28480 0698-3160 1
0698-3260 R:FXD MET flM 464K OHM 1% 1/81-1 28480 0698-3260 1
0698-3438 R:FXO Mn fLM 147 OHM 1% 1/8101 28480 0698-3438 2
0698-3440 R:FXD MET FLM 196 OHM 1% 1I8W 28480 0698-3440 5

# See introduction to this section for ordering information
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Section VI

Table 6-2. Replaceable Parts (Cant.)

Model 8709A

0iJ Part No. Description # Mfr. Mfr. Part No. TQ

0698-3443 R:FXD MET fLM 287 OHM 1% 1/81'1 28480 0698-3443 3
0698-3444 R:FXD MET FLM 316 OHM 1% 118101 28480 0698-3444 3
0698-3445 R:FXD MET fLM 348 OHM 1% 1/81'1 28480 0698-3445 1
0698-3446 R:FXD MET flM 383 OHM 1% 118101 28480 0698-3446 3
0698-3449 R:FXD MtT FLM 28.7K OHM 1% 1/81'1 28480 0698-3449 1

0698-3450 R:FXD MET fLM 42.2K OHM 1% 1/8101 28480 0698-3450 2
0698-3451 R:FXD MET FlM 133K OHM U 1/8W 28480 0698-3451 1
0698-3453 R:fXO MET FLM 196K OHM 1% 1/81'1 28480 0698-3453 2
0698-3629 R:FXD MET OX 270 OHM 5% 21'1 28480 0698-3629 1
0757-0199 R:FXD MET fLM 21.5K OHM 1% 1/8101 28480 0757-0199 6

0757-0200 R: FXD MET FLM 5.62K OHM 1% 118101 28480 0757-0200 1
0757-0276 R:fXD MET FlM 61.9 OHM 1% 118101 28480 0757-0276 1
0757-0278 R:fXD MET FLM 1.78K OHM 1% 1/8101 28480 0757-0278 2
0757-0279 R:fXD MET FLM 3.16K OHM 1% 1/8W 28480 0757-0279 9

0757-0280 R:FXD MET FLM 1K OHM 1% 1/8101 28480 0757-0280 12

0757-0288 R:fXD MET HM 9.09K OHM 1% 1/8101 28480 0757-0288 1
0757-0289 R:fXD MET FLM 13.3K OHM U 1/81-1 28480 0757-0289 1
0757-0290 R:fXD MET fLM 6.19K OHM 1% 1/8W 28480 0757-0290 2
0757-0379 R:FXD MET fLM 12.1 OHM 1% 1181-1 28480 0757-0379 1
0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/81-1 28480 0757-0394 3

0757-0398 R:FXD MET fLM 75 OHM U 118101 28480 0757-0398 1
0757-0401 R:FXD MET fLM 100 OHM U 1/81'1 28480 0757-0401 11
0757- 0402 R:fXD MET fLM 110 OHM 1% 1/8101 28480 0757-0402 3
0757-0416 R:FXD MET FLM 511 OH~1 U 1/81-1 28480 0757-0416 6
0757-0417 R:FXD MET FLM 562 OHM U 118101 28480 0757-0417 2

0757- 0419 R:FXD MET FLM 681 OHM 1% 1/8<1 28480 0757-0419 2
0757-0420 R:FXD MET FLM 750 OHM U 118101 28480 0757-0420 3
0757-0421 R:fXD MET FLM 825 DHM U 118\01 28480 0757-0421 1
0757-0422 R:FXD MET FLM 909 OHM U 118101 28480 0757-0422 1
0751-0424 R:FXD MET FLM 1.10K OHM 1% 1/8\01 28480 0757-0424 3

0757-0428 R:FXD MET FLM 1.62K OHM U 1/8101 28480 0757-0428 2
0757-0438 R :FXD MET FLM 5.11K OHM 1% 1/8\01 28480 0757-0438 10
0757-0439 R:FXD MET FLM 6.81K OHM 1% 118\01 28480 0757-0439 1 2
0757-0441 R:fXD MET HM 8.25K OHM U 1/8<1 28480 0757-0441 3
0757-0442 R:FXD MET FlM 10.0K OHM 1% 118<1 28480 0757-0442 9

0757-0443 R:FXD MET FLM 11.0K OHM 1% 1/8101 28480 0757-0443 1
0757-0447 R:FXD MET FLM 16.2K OHM 1% 1181-1 28480 0757-0447 2
0757-0458 R:FXD MET FLM 51.1K OHM U 1/8101 28480 0757-0458 2
0757-0461 R:FXD MET FLM 68.1K OHM U 1/8101 28480 0757-0461 1
0757-0462 R:FXD MET FLM 75.0K OHM U 1181'1 28480 0757-0462 2

0757-0463 R:FXD MET FLM 82.5K OHM 1% 1/8101 28480 0757-0463 1
0757-0796 R:FXO MET FLM 82.5 OHM U 1/2101 28480 0757-0796 1
0757-1094 R:FXD MET FLM 1.47K OHM U 118\01 28480 0757-1094 5
0811-1670 R:FXD \01101 2.2 OHM 5% 2101 28480 0811-1670 2
0812-0086 R:fXD WW 5 OHM 5% 3101 28480 0812-0086 2

0900-0016 riO" RING: 11/16" 28480 0900-0016 1
1120-1476 METER:500 UA 28480 1120-1476 1
1200-0063 LUG:CRIMP 28480 1200-0063 2
1200-0191 SOCKET:CRYSTAL 91506 8004-1G7 1
1250-0083 CONNECTOR: BNC 28480 1250-0083 4

1251-0159 CONNECTOR:2XI5 CONTACT 28480 1251-0159 2
1251-0160 CONNECTOR:15 PIN 28480 1251-0160 4
1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE 79515 342014 1
1410-0052 BUSHING:POTENTIOMETER 28480 1410-0052 1

# See introduction to this section for ordering information
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Model 8709A

I$jJ Part No.

Table 6-2. Replaceable Parts (Cant. )

Description # Mfr. Mfr. Part No.

Section VI

TQ

1450-0152
1450-0153
1450-0157
1460-0256
1820-0306

1853-0012
1853-0015
1853-0016
1853-0020
1853-0036

1854-0039
1854-0063
1854-0071
1854-0092
1855-0078

1901-0022
1901-0025
1901-0026
1901-0179
1902-0049

1902-3048
1902-3193
1910-0020
1910-0022
2100-0467

2100-0942
2100-1772
2110-0018
2110-0064
2140-0092

2190-0006
2190-0016
2190-0037
2190-0058
2190-0065

2190-0067
2190-0068
2190-0091
2190-0102
2190-0476

2270-0004
2420-0003
2460-0013
2460-0014
2515-0004

2700-0002
2740-0005
2950-0001
2950-0034
2950-0035

2950-0038
2950-0052
3101-0037
3101-0070

lEN:lAMPHOLOER RED PLASTIC
lAMPHOlDER:FDR T-l SERIES
lENS:LAMPHOLDER
SPRING:COMPRESSION
INTEGRATED CIRCUIT

TRANSISTOR:PNP SILICON 2N2904A
TRANSISTOR:SILICON PNP 2N3640
TRANSISTOR:SILICON PNP 2N3638
TRANSISTOR:SILICON PNP
TRANSlSTOR:SILICON PNP

TRANSISTOR:SILICON 2N3053
TRANSlSTOR:NPN SILICON 2N3055
TRANSlSTOR:SILICON NPN
TRANSISTOR:SILICON NPN 2N3563
TRANSlSTOR:FIElO EFFECT 40 OHM 6V

DIODE:SIliCON 0.56V AT 1 MA
DIODE:SILICON 100WV 100MA
DIODE:SILICON 0.75A 200 PlY
DIODE:SIlICON lSWV
DIODE, BREAKDOWN: 6.19V 5%

DIODE BREAKDOWN:SIliCON 3.48V 5%
DIODE BREAKDOWN:13.3V 5%
DIODE:GERMANIUM IN5SA
DIODE:GERMANIUM 5 WIV
R:VAR COMP 50K OHM 10% LIN 2.25W

R:VAR MET FLM 50K OHM 20% TYPE V
R:VAR WW 500 OHM 10% LIN 1/2W
FUSE:CARTRIDGE 0.25 AMP SLOW BLOW
FUSE:0.125A 125V SLD-BLO
LAMP:5V 60 MA

WASHER:$PLIT LOCK FOR #6 SCREW
WASHER:LOCK PH BRZ NP
WASHER:LOCK SST FOR 1/2 THREAD
WASHER:LOCK FOR #8 HOW
WASHER:lOCK FOR #6 HOW

WASHER:LOCK FOR 1/4" HOW
WASHER:LOCK PH BRZ NP 0.62XO.505XO.022
WASHER:LOCK FUR #10 HOW
WASHER:LOCK PHOSPHOR BRONZE
WASHER:LOCK FOR #4 HOW

SCREW:STL PHIL OR PAN HD 4-40
NUT:HEX SST 6-32
SCREW:STl PHIL DR PAN HO 6-32
SCREW:STL PHIL OR PAN HD 6-32
SCREW:STL PHIL DR PAN HO 8-32

SCREW:SST PHIL DR PAN HD 10-32
NUT:HEX STl 10-32
NUT~HEX BRS NP 3/8-32 X 1/2
NUT:HEX BRASS 3/8-32 X 1/2"
NUT:HEX BRASS 15/32-32

NUT:HEX SST 1/2-24 X 11/16
NUT:HEX BRASS 1/4-40
SWITCH:TOGGLE SPST
SWITCH:SLlOE

08717
08717
08717
28480
28480

04713
28480
07263
28480
2B480

02735
02735
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
75915
28480
28480

80120
00000
78189
00000
28480

28480
78189
28480
28480
00000

28480
80120
80120
28480
00000

80120
73734
73734
28480
00000

75915
04009
04009
79727

102XX-R
102SR
102XX-W
1460-0256
1820-0306

2N2904A
1853-0015
2N3638
1853-0020
1853-0036

2N3053
2N3055
1854-0071
1854-0092
1855-0078

1901-0022
1901-0025
1901-0026
1901-0179
1902-0049

1902-3048
1902-3193
1910-0020
1910-0022
2100-0467

2100-0942
2100-1772
313.250
2110-0064
2140-0092

080
aBO
1224-08
OBO#
2190-0065

2190-0067
1924-02
2190-0091
2190-0102
OBD#

2270-0004
oBO#
080#
2460-0014
oBO#

OBDIt
OBO#
9002
2950-0034
080#

903-12
080#
83050-E
G-126

2
2
2
1
4

1
1
4
8
2

7
2

14
6
1

2
9
8
8
2

2
1
2
1
1

1
1
1
1
2

2
1
1
1
6

2
2
1
1
1

1
2
2
6
1

1
1
2
1
1

1
2
1
1

# See introduction to this section for ordering information
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Section VI

Table 6-2. Replaceable Parts (Cant. )

Model B709A

-

0iJ Part No. Description # Mfr. Mfr. Part No. TQ

3101-0903 SWITCH:SlIDE DP3T 79727 G-128-S 1
4040-0247 BEZEl:METER 28480 4040-0247 1
7120-1254 TRADEMARK 28480 7120-1254 1
9100-1614 COIL/CHOKE:O.82 UH 10% 28480 9100-1614 1
9100-1618 COIl:MOLDED CHOKE 5.60 UH 28480 9100-1618 1

9100-1621 COl L/CHOKE 18 UH 10% 28480 9100-1621 1
9100-1623 COIL/CHOKE 21 UH 5% 28480 9100-1623 1
9100-1625 COIl:MOlDED CHOKE 330 UH 5% 28480 9100-1625 2
9100-1631 COil/CHOKE 56 UH 5% 28480 9100-1631 1
9100- 2230 COIl/CHOKE:.15 UH 3% 82142 4415-1H 1

9100-2469 TRANSfORMER 28480 9100-2469 1
9140-0105 COIl:MOlDED CHOKE 8.20 UH 10% 28480 9140-0105 4
9140-0114 COIl:fXD RF 10 UH 28480 9140-0114 4
9140-0121 CO IL: FXD 1.8 UH 28480 9140-0121 2
9140-0131 COl L: FXD Rf 1 MH 5% 28480 9140-0131 1

08410-2006 BOARD:BLANK PC 28480 08410-2006 1
08410-2007 BOARD:BLANK PC 28480 08410-2007 1
08410-2009 BOARD:BlANK PC 28480 08410-2009 1
08410-2041 BOARD:BlANK PC 28480 08410-2041 1
08410-6007 SEARCH GENERATOR ASSY 28480 08410-6007 1

08709-0003 COVER:UPPER PC HOUSING 28480 08709-0003 1
08709-0004 COVER:LOWER PC HOUSING 28480 08709-0004 1
087C9-2000 CASTING: PC HOUSING 28480 08709-2000 1
08709-2003 BOARD:BLANK PC 28480 08709-2003 1
08709-6001 PREAMPLIFIER ASSY 28480 08709-6001 1

0870<;-6002 AMPLI F IER ASS Y 28480 08709-6002 1
08709-6003 POWER SUPPLY/AMPL ASSY 28480 08709-6003 1
08709-6004 LOCK MODE SWITCH ASSY 28480 08709-6004 l

08709-6005 CASTING AS$YISHIELDl 28480 08709-6005 1
08709-6006 TRANSFORMER ASSY 28480 08709-6006 1

08709-6007 PHASE DETECTOR ASSY 28480 08709-6007 1
08709-6008 OSCILLATOR ASSY:20MHl 28480 08709-6008 1
08709-6009-1 COIL:20MHl.ADJ. 0.4-1.0 UH 28480 08706-6009-1 1

# See introduction to this section for ordering information
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Model 8709A

Table 6-2. Replaceable Parts (Cont. )

Section VI

!f/J Part No. Description # Mfr. Mfr. Part No. TQ

1490-0032 STAND:TILT HAlf-MODULE 28480 1490-0032 1

2190-0179 WASHER:LOCK FOR #6 HOW 28480 2190-0179 2
2360-0069 SCREW:STl PHIL DR FLAT HD 6-32 28480 2360-0069 1

2370-0023 SCREW:SST PHIL DR FLAT HD 6-32 28480 2370-0023 1
2370-0035 SCREW:STl PHIL DR 6-32 00000 OBO# 1

2370-0047 SCREW;SST PHIL DR 6-32 28480 2370-0047 2
5000-0703 SIDE COVER 28480 5000-0703 1
5000-0717 COVER;HALF-MOOUlE BOTTOM 28480 5000-0717 1

5020-0701 CABINET SPACER 28480 5020-0701 1
5040-0700 HINGE 28480 5040-0700 1

5060-0703 FRAME ASSY:6 X 11 SM 28480 5060-0703 1

5060-0720 COVER:HALF-RECESS TOP 28480 5060-0720 1

5060-0728 FOOT ASSY;HALF MODULE 28480 5060-0728 1
08709-0001 REAR PANEL 28480 08709-0001 1
08709-0002 FRONT PANEL 2848·0 08709-0002 1

# See introduction to this section for ordering information
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Section VI Model 8709A

TABLE 6-3.
CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.

Code
No. MCl1ufacturer Address

Code
No. .MOI1 ufocturer Address

Cod.
No. Manufacturer Address

04731 Filtron Co., InC. Weste,n D,V,
Culver Cily. Calil.

04173 AutomaLic Electric Co. liortolake, III.
04196 Sequoia Wire Co. Redwood City, Cali!.
04811 PreciSIon Co" Spling Co. EI Monte. Calif.
04810 P. M. Molor Company Weslcnester. III.
0491~ ComponenL Mfg. ServICe Co.

W. B.idgewaler. Mass.
05006 TwenL"lo Century Plastles, Inc.

Los Angeles, Cali!.

Burbank, Calif.
ChICago, III.

Newlon, Mass.

Toronto, On13110, Canada
Norwalk, Conn.

Tech, Ino. Inc. Atoom Elecl.
EleCllo Assemblies, Inc.
C & K Com~on"ls Inc.
Mallory Battery Co, 01

C"ada, Lid.
8urnOy Corp.
General Transis(or Westefn COfp.

Los Angeles, Calil.
8e1keley, Cali I.

N"gara falls, N. Y.
8erne, Ind.

ClaJosfat MIg. Co,
Elmar filler Corp.
Nippon Eleel"c Co., Ltd.
Mele> ElectlOnics Corp.
Del(3 Semicortduclor Inc,
Oickson EIec.lrOl'lics Carp.
Thermolloy
Telefunk" (GmbH)
Midl;lnd.WrJghl 0111.

Fenwal EleCl. hc.
Amel" 1>0.
Sprllce Pine Mica Co.
Omni·Speclra Inc.
Computer Oiode Corp.
800ls A""alt Nul COIp.
Ideal P'''. r,teler Co .• Inc,

De Ju, Meter Oiv. B,ooklyn. N. Y.
Delco Radio Div, 01 G,M, COIP, Kokoma, Ind.
ThermonetlCs Inc. Canoga Park, Calil.
Tranex Com pany Moun lain Vi ew, C'Ii f.
Components Inc. Biddelord, Ma.
Hamlin Melal Products Corp, Ak,on, Ohio
Angst,ohm Plec. Inc. No. Hollywood, Calif.

T" Tal, Inc.
Carbolundum Co.
CTS 01 Berne, Inc.
ChlC,go Telephone 01 Califor"a, Inc.

So. Pasadena, Calil.
Bay State Eleclronics Corp. Waltham, Mass.
Teledyne Inc .. MrClowave Oiv. Palo Allo, CallI.
NaL,onal Seal Downey, Calif.
PreCision Conneclor Corp. Jamaica, N. Y.
DOPcan ElectronICs Inc. Cost. M..a. Calil.
General Instrument Cocp. Semiconductol

DIV" Products GlOup NewaJk. N. J.
Impellal ElecilOnic. Inc, 8uena Park. C'lil.
Melabs, Int. Palo Allo, Cafif.
Nallol"lal Sernicollductor OiJnblJry, COlln.
Philadelpo,a Handle Co. Camden, N. J.
~rove Mig. Co .. Inc. Shady Grove, Pa.
Gullon Ind. Inc. Oala Syslem Oiv.

Albuquerque, N.M.
Do'el, N.Ii.

W. Haven, Conn.
Tokyo. Japan

Clark, N.J.
Newpoll Beach, Calif.

ScoLisdale, Atizona
Dallas, Texas

Hanover, Germany
of PacifiC lndushies, Inc.

Kansas Cily, Kans.as
Sem-Tech Newbu,y Park, Calif.
Calli. Resislol Corp, Santa Monica. Calif.
Amelltan Componenls. Inc. Conshahockefl, Pa.
ITT SemlConduclor, A Oiv. ollnl. Telephone

& Telegraph Corp. We'l Palm BeaCh, Fla.
Hew Ie It· Packa,d Com pany Love land, Co 10.
Cornell Oubller Electric Corp. NewaJk, N. J.
Co,""g Glass Works Cor",g. N. Y.
Eleclro Cube Inc. San Gabriel, Calif.
Williams Mig, Co. S" Jose, CallI.
Websler Electronics Co. New York. N, Y.
S,ionlCs Corp. Norlhridge, Calif.
Adluslable Bushing Co. Ii. Hollywood, Calif.
Micron Eleclronics

Garden City, Long I'land. N. Y.
AmplObe Inst. Co'p LynblOok, N. Y.
C,bletronics Costa Mesa. Calit.
TwenlieLh C"luty Coil Spring Co.

S,nl, Clara, Calif.
Fram tngham. Mass.

Mt. View, Calif.
Spruce Pine. N. C.
FiHming1on, Mich.

Lod., N. J.
Pasadena, Calif.

14099
14133
14198
14433

10411
10646
11236
11137

09145
09150
09353
09569

l1241
11312
11314
W53
11534
11)) J

L1697
11728
11859
t1881
12930
12954
13103
lJ396
13a35

155&6
1563 \
15772

09911
10114

15801
158t8
16037
16179
16351
16585
16&88

14493
14655
14674
14152
14960
15203
15187
1519 L
15558

J 1)) 7
11810
11040
1113&
11361
11,74

16758
17109
17474
17554
17&75
117 45

Cleveland, Ooio
Rockfo'd, III.

Van Nuy', Calif.
San C"los, Calif.
Van Nuy', Calil.
Pasadena, Calif.

Minneapolis. Minn.

New YOlk, N.Y.
Ca"ga Par" Calil.

Sunnyvale, Calif.

Lowell, Mass,
Lamv Dept.

Cleveland, Ohio
Ind,anapolis, Ind.

Costa Mesa, Calif,
Houston, Texas

Elmira, N.Y.
New YOlk N.Y.

City of Industry. Calif.
Carle Place, N. Y.
Culv" City, Calif.

Mount .. , View, Calif.
Boonton Radio Oiv,

Rockaway, N, J.
Los Angeles, Calli,

Pomona, Calif.
U. S. Engineering Co,
Blin" Deibel' Co,
Burge" Batlery Co.

Niagara Falls. OntariO, Canada
Devlsch Fastenes Corp. Los An~eles, Cflltf.
Bllstol Co .. The Vlaterbury. Conn
Sloan Co;,lpany So> Valley, Calif.
ITT Can'on Electllc loe. Phoe,,' Div.

Phoenix, Arizona
Palamlls, N. J.

Vlkrflg Ifld. Inc.
lcore Electro·Plaslics Inc.
Cosmo Plastic

(cfo Elecilleal Spec. Co.
B"bel Colman Co.
Tiffen Opllcal Co.

Roslyn H"ghls, Long Island, N, Y,
Metro·Tel COlp. Vleslbu,y, N. Y.
Stew,,1 E,glnee"ng Co. S,nla Cruz, Calif.
Wakefield Engineering Inc. W~kelleld, Mass.
BasslCk Co., D,v. 01 Stewart Wainer Co'p

B'idieporl, Conn.
Raychem Corp. Redwood Cily, Calif.
B,usch and Lomb Optical Co. Rochesler. N, Y.
E. T A. PlOducls Co. 01 Am"ica Chicago, III.
Amalom Eleclro,r, H"oware Co, I",

liew Rochelle, N. Y.
Beede Electlical I"t,umenl Co.. Inc.

Penacook, N. H.
Indianapolis, Ind.

Phoenllt, AriZ.

Corp,
Mountain View, Calif.

Minneapolis, Minn.
Monterey Park, Calif.
Mt. View Operations
Mountain View, CalIf.

Technical VlI,e P,oducts Inc. Cranford, N, J.
Bodine Elecl. Co. ChICago, III.
Continental DeVIce CC}ljL Hawlhorrle, Calif.
Raytheo, l.IIg. Co,

Semiconductor 0 i'll.
Hewlell·Packard Co.,

Vallan Assoc. Eimac OIV.
KelviR Electric Co.
Dlgilran Co.
TlansistOf Ele(:tlonics Corp.
Westinghouse Electric Corp.

Electronic Tube OIV.

Fllmohm Corp.
Crnco·Graph'k Co
SII,co[1 TI8nslstor Carp.
Avnel Coq}.
FaIrchild Camela & Inst.

Semicandlfclor 01'....
Mlnnes{)ta Rubber Co.
8"lc,er Corp .. The
Sylvanra Elect. PlOd. Inc ..

06090
06115
06401
06540

06>55

01311
01387
07391

07700
07819
07910
07933

05614
05728

08514
08664
08117
08718

08984 Mel·Rm
0901£ Babcoc, Relays D,v,
Gll34 Texas CapaCitor Co.

08145
08189
08358

07980

05574
05593
05616

0,145 Compo"nts Corp. Chicago, III.
05117 Westinghouse EleCl,ic Corp.

Seml·Conduclor Depl. Youngwood. Pa.
05347 UIL,oni,. Inc, San Maleo, Calif.
05397 Un,on Carbi,e COlp. Elecl. Oiv.

066.6 General Oevices Co .. Inc.
067>1 Componenls I"., Ariz. O,V.
06811 Torllnglon Mfg. Co., Vlest OIV.

05729
05783
05820
06004

08717 N,ti"al RadIO Lab. Inc,
0&792 CBS EI"tronies Semiconduclor

O~er'lions. DIV 01 C. B. S. Inc.

06~8D

07088
0711&
07131
07138

07149
07133
01256
07161
01163

0880£ Ceneral Eletlric Co. Mlnial.

Hop,,,s Engineellng Co.
Hudson Tool g Die Co
G. E. Semiconductor Prod.
Apex Machine & Tool Co.
Eidem, COIP,
Parker Seal Co
Tli~nsitro~ ElectriC Corp.
PYlofilm ReslSLo, Co., loc.
Singer Co" Oreol D,v.

Flndesne Planl
A"ow. Harl and Hegeman Elecl.

Goe Englneeflng Co.
C"I E. Holmes Co'p.
Microlab lne.
General Elect'ic Co.

Alden PlOducls Co.
Allen Bradley Co.
UItOR lndustlles, Inc.
TRW Semiconduclors, I".
Texas InsL"menLs, lAC.,

T,anststor Pfoduc~s Oiv. Dallas, Texas
The Alllan" Mfg. Co. Alii"", Ohio
PaCilic Relays, Inc, Van Nuys, Cali!.
~udebfOd BIOS. SIlk Co. New Yor" N. Y.
Amerock Co'p. Rockford, III.
P,lse E,gi,eering Co. Santa Clara, Calil.
Ferroxcube Corp. 01 America Saugerties, N. Y.
Wheelock Signals, Inc. Long Blanch, N. J.
Cole Rubber and Plaslics Inc. Sunnyvale, Cali!.
Amph ellal· Bo{g. Efeclron Ie s Corp. 8ioa dview I III.
RadiO Corp. or Amel1ca, Semiconductor

and Malerlals DIV, Somerville, N. J.
Vocaline Co. 01 America., Inc.

Old Sayb,ook, Conn.
S" Fernando. Calif.

Newark. N. J.
Oepl. SYiacuse, N. Y.

Oaylon. OhIO
Complon, Calif.

Los Angeles, Calif.
Wakefield, Mass.

Cedar Knolls, N. J.

Sumerville, N. J.
Co.

Harlford, Conn.
T,u'us Corp, Lamberlville, N. J.
Arco EI"LronlC I,c, Great Neck, N. Y.
Hi.Q Division of Aerov," My,tle 8eaco, S. C,
PreciSIon Paper Tube Co, Wheeling. III.
Qymec D"lVlSio' of Hewletl·Packard Co.

P,lo Allo, Cal,f.
Sylvania E.lectric ProQuels, Mlcrow3lie

Device Div. Mountain View, Calif.
Dakola Engr. Inc, Culver City, Calil.
Molorola, loc., SemlconductOi Plod, Oiv.

Phoenix, Alizona

0465l

04009

00866
00891
00n9
01001

02717
01875
0350B
03705
03197
03818
03877
03888
03954

00000
00136
00213
00287
00334
00348
00373
006,6
00119
00781
00815

U. S. A. Commo, Any supplior of U. S.
MCCoy Electronics Mounl Holly Springs, Pa.
Sage EleclronlCs COlp. Rochester. N. Y,
Cemca Inc. Danielson, Conn.
Humid'" Collon, Cal".
Mlcrolron Co., Inc. Valley Siream, N. Y.
GarlocK I". Cherry Hill, N. J.
Aorovo' Corp. New Bedfold. Mass.
Amp. Inc. Harrisbutg, Pa.
Arrcraft RadiO Co,p. BooAlon, N. J,
Northern Engil'leering Lab{Hatorles, lilt.

BUllinglon, WiS.
00853 Sangamo Eleellic Co., Pickens Oiv.

Pickens, S. C.
City of Industry, Cal.

Los Angeles, Calif.
Livlngslon, N.J.

CapaCllo' Oepl.
Hudson Falls, N. Y.

Blockton. Mass,
Milwaukee, Wis.

Beverly HIllS, Calif.
Lawndale. Calif.

01009
oL121
01155
01181
01295

01349
01589
01610
01930
01961
02114
01116
01286
02660
02735

02771

04&73
04113

04013
04001
04112
04354
04404

00015-47
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Model 8709A Section VI

TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Cod.
No. Manufocturer Add,.ss

Cod.
No. Manufacturer Address

Cod.
No. Monufo.clu rer Address

S,gma
S,gnal Ind,c.lor COIp.
SlruthelS·Dunn Inc.
Spec "Iity Leather Prod. Co.
Thompson·Bremer &Co.
Ti Iley Mig. Co.
Slack pole Carbon Co.
Siandard Thomson Corp.
TinnermaR Producls, Inc,
Tlanslormer Enginee,s
UcrOlle Co.
Waldes Kohlnoor Inc.
Veeder Root, Inc.
Wenco Mfg. Co.
Conlrnental·W,,1 EleclronlCS Corp.

Philadelphia, Pa.
Z,."ck MIg. Corp. New Rochell" N. Y.
I,\epco OiYlSion 01 Sessions Clock Co.

Morrislowfl. N.J.
Schnllzer Alloy Ploducls Co. Elizabeth, N.J.
Elecl'onlc Industll" Association. Any brand

Tube meeling EIA Standards·WashlOglon, DC.
Unlmax. SwitCh, Oiv. Muon Eleclronlcs Corp.

Walling lord, Conn.
Unrted Translormer Corp. New YOlk, II. Y.
O,IO/d Elecille CO/po Chicago, til.
BOUlns Inc. Riverside, C,I,f.
Aero DiY. 01 Roberlshaw Conlrols Co.

Columbus, Ohio

73899 JFD Elect'onics Corp. Brooklyn, N. Y.
73905 JennlOgs R,d,o Mig. COlp. San Jose, Calil.
73957 Groov·Pin Corp. R,dgelield, N. J.
74176 Slgnal,le Inc. Neplune, N.J.
74455 J. H. Winns. and Sons Winchester, Mas,.
7486J Induslrral Condenser Corp. Chicago, III.
14868 R. F. Products O'Yision 01 Amphenol,Borg

Electronics Corp. Danbury, Conn.
74970 E. F. Johnson Co. Waseca, IAinn.
75042 Inlernal'onal Resislance Co. Philadelphia, Pa.
15163 Keystone Carbon Co., Inc. 51. Marys, Pa.
75378 CTS KOIghts Inc. Sandwich, III.
15381 Kulka Elecl"c Corporal"n MI. Vernon, N. Y.
75818 Lenz Elecll1c I.Ilg. Co. Chicago, III.
75915 Litllel"" Inc. Des Plaines, III.
76005 LOld I.\lg. Co. Elie, Pa.
76110 C. W. M"wedel San Francisco, Calil.
76433 Gen."l Insl"menl Corp., Micamold OiviSion

Newark. N. J.
76487 James Il,lIon Mig. Co., Inc. Malden, Mass.
76493 J.W. Miller Co. Los Angeles, Calil.
76530 C,"ch'Monadnock, Oi,. 01 Uniled Carr

Faslener Corp. San Leand,o, Calil.
76545 :.1"ller Elechic Co. Clevel.nd, Ohio
76103 Nalional Union Newark, N.J.
76854 Oak Manulacluring Co. Crystal Lake, III.
71068 The BendIX Corp., Eleclrodynamics O,v.

N. Hollywood, Calol.
77075 PacifIC lAet,ls Co. San Francisco, Calil.
71221 Phanostran Instr,menf and Eleclronic Co.

South Pasadena, Calil.
77151 Phil,delp,oa Steel and W"e Corp.

Phll'delph,a, Pa.
17341 Amelfcan Machine & Foondry Co. Potier

& Bromfield D,Y. Princeton, Ind.
17610 TRW EleerroOlc Components Oiv. Camden. N. J.
77638 Genera' Inst"menl Corp .. Reclifi" Diy.

Brooklyn, N.Y.
77764 ResIStance Producls Co. Ha"isb"g, Pa.
77969 Rubbercrall Corp. 01 Calif. Torrance, C.lil.
78189 S,ak,prool Oiv\S1on 01 IllinOIS Tool Works

Elgin, III.
So, B,aintree, Mass,

New York, N.Y.
Pilman, N. J.
Newark. N. J.
Ch,cago, III.

San Francisco, Calif.
51. Marys, Pa.

Waltham, Mass.
Clev,land, Ohio

San G'b"el, Cal,l.
Newlonville, Mass.

Long Island City, N. Y.
. Harllord, Conn.

ChICago, III.

78m
78183
78190
78414
78452
78471
18488
78493
78553
78790
78947
79136
79142
79151
79717

79963
80031

80107

80120
80111

80113
80148
80194
80411

Owosso, Mre •.
Mt. Vernon, N. Y.

New York, N. Y.
Newark, N. J.
ChIcago, III.

Revere Mlncoro Oiv.
51. P'ul. Minn.
Harlford, Conn.

New York. It. Y.

Universal ElectrIC Co.
lIard'Leonard Electric Co.
Western Eleclric Co., Inc.
Weslon Insl. Inc. Weslon·Newark
W,ltek Mig. Co.
Mrnnesol, Mi"ng & Wg. Co.

General Instrument COlp.
Drake Mig. Co.
H,gh H. Eby Inc.
G'd'man Co.
ElaslIC SlOp N" Corp.
Roberl M. Hadley Co.
Elle Technolog,cal Producls,
HansenM(g. Co" Inc.
H.M. Harper Co.
Hel,pol O,Y. 01 Beckman Ins I. ,

C'lCago Condens" Corp.
CallI. Spring Co .. Inc.
CTS Corp.
ITT Cannon Elecilic Inc.
CInema, Div. Aelovox Corp.
C. P. Clare & Co.
Cenlralab Oiv. of Globe Union Inc.

Milwaukee. Wis.
Commercial Plaslres Co. C~icago. III.
CornISh W"e Co., The New York, N. Y.
Colo COIl Co., Inc. ProYidence, R.I.
ChICago MIn,.I,re L.mp Works ChlC,go, III.
Cinch IMg. Co., Howard B. Jones O'Y.

ChICago, III.
Dow Cormg Corp. 1.lodland, MICh.
Electro MotIve Mfg. Co. Inc. Willimantic, Conn.
O,al,ght Corp. Brookly., N. Y.
Ind,ana General Corp., EleclronlCs O'Y.

Keasby. N.J.
Cap, Olv.Newark. N.J.

Har'''od Heighls, III.
Ph,ladelphia. Pa.

Chicago, III.
Union, H. J.

Los Angeles. Calli.
Inc. Erie, Pa.

Princelon, Ind,
Chicago, III.

Inc,
Fullerlon. Calil,

Hughes ProdlJcts D'lJlsi<ln of Hughes
Allcrat I Co. H,wporl Beach, Calil.

ABpere, Elecl Co. HiCksville, L.I., H. Y.
Brad[ey SemH:onduclol Corp. New Haven, Conn,
Carl,ng Elecill'. Inc. Hartlord, Conn.
Crrcle F Mig. Co. Trenton, N.J.
Geofge K. G.rrelt Co .. Ory. MSL

Ind"I"es Inc. Philadelph", Pa.
Federal Screw Producls Inc. Chicago, III.
Fischer Speer al MIg. Co. Cincinnall. Ohio
Gene,,1 Indusl"e' Co. , The Ely"a. Ohio
Goshen SlamplOg & Tool Co. Goshen, Ind.

70116 Allen Mig. Co.
70309 Allied Control
70318 Allmelal Screw Producl Co., InG.

Garden Cily, N. Y.
Ample" 0". 01 Chrysler Corp. Oelro,l, M,ch.
AllanliG India R'bb" Works, Inc. Chreago, III.
Ampe"fe Co., Inc, Union Cily, N.J.
AOC Producls Inc. Minneapolis, Minn.
Belden Mig. Co. ChICago, III.
Bird EleclronlC Corp. Cleveland, Ohio
Bilnbach RadiO Co. N'w York. N. Y.
Billey Elecillc Co., Inc. Em, Pa.
Boston Gear Works Orv. 01 MUllay Co.

ot Texas QUincy, Mass.
Bud RadIO, Inc. W,lIooghby, Ohio
Cambridge ThelmioOlCS Co,p. Cambridge, Mass.
C'mloc Fastener Corp. Para"", N.J.
Cardwell Condensel Corp.

LIOdenhufSl L.I., N. Y.
Bossmann Mig. Oiv. 0' McGraw· EdISon Co.

51. Louis, MD.
Chre,go, til.

Plco~Rivefa. Calif.
Elkharl, Ind.

Los Angeles, C,lil.
Burbank, Calil.

Chre,go. III.

61119
63743
64959
65092
66295
66346

71118
71179
71286
71313

71400

70417
10485
70563
70674
70903
70998
71002
71034
71041

71616
71700
71107
71744
71785

71436
71447
71450
71468
71411
71481
71,90

73193

71984
71136
71619
71656

73734
131H
73793
73846

71699
71765
11815
71918
71962
71964
71982
13061
73076
73138

13445
73506
73559
73586
73681

Pillsburgh, Pa.

Carlsladl, H. J.
Hollisler, Cal,l.
Lancasler, Pa.

Siraltord, Conn.
Palo Allo, CallI.
Kenilworlh, N. J.

LilLie Falls. N. J.
Owensboro, Ky.

Chicago, III.

McGraw·Edis," Co. Manchesler, N. H.
Power Design PacilIC Inc. Palo Allo, Calif.
Clevlle Corp., Semiconduclor Oiv.

Palo Allo, Cal'f.
Signelics Corp. Sunnyvale, Calil.
Ty·Car Mig. Co., Inc. Hollislon, Mass.
TRW Elecl. Compo D,v. Des Plai"s, III.
Curlis Inslrumenl, Inc. 1.11. Kisco, N. Y.
Vlshl1Y Instruments IBe. Malvern. Pa.
E.1. O,Po,t and Co., Inc. Wilmlnglon, Del.
Durant Mig. Co. Milwaukee, Wis.
The Bendi' COIp., Navigation & Conlrol Oiv.

Telerboro, H.J.
Thomas A. Edison Indusilles, D,v. 01

McGraw· Edison Co. VleslOrange, N. J.
Coneoa Baldwin Park, Cal,f.
LRC Electronics HOlSeheads, H. Y.
Eleclra MIg. Co. Independence, Kansas
General Alronics Corp. Philadelphia, Pa.
Execulone, Inc. Long Island Clly, N. Y.
Fain" Beallng Co., The Hew Britain. Conn.
FanSleel Melallurgical Corp. H. Chicago, III.
Texscan COlp. Indianapolis, Ind.
Brilish Radio Eleclronics lid. Washinglon, D.C.
G. E. Lamp D,v,s,on

Nela Park, Cleveland, Obio
General Radio Co. llesl Concord, Mass.
Memcor Inc., Compo Oiv. Huntinglon, Ind.
Palelco Inc. San Juan Capistrano, Calif.
Giles Reprod,cer Corp. New Rochelle. N. Y.
Grobet File Co. 01 America, Inc.

G. E ReceiYlng Tube Oepl.
Leclrohm Inc.
Slanwyck Coi I Prod"ls lid.

Hawkesbury, Ontario, Canad a
C,"OIngham, W. H. & H'II, Lid.

TO'onlo OnlariO, Canada
P. R. Mallory & Co. Inc. Indianapolis, Ind.
Mechaoical Industlles Prod. Co. Akro., Ohio
Mlnlatu~e PreCISIi:ln 8earlngs, Inc. Keene, N. H.
Idule' Co. ChICago, III.
C. A. Horgren Co. Englewood, Colo.
Ohmile Mig. Co. Skokie, III.
Penn Eng. & Mig. Corp. Ooylestown, Pa.
Polaroid Corp. Camb,idge, Mass.
PreciSIon Thermometer & lnst. eG.

So'l~amplon, Pa.
MlC;:row.ave & Powe~ Tlibe Dlv. Waltham, Mass.
Rowan Conllotlel Co. ?/estm inst", Md.
Sa.born Comoany ~altham, Mass.
Shallcross Mig. Co. Selma, 11. C.
Simpson Electric Co. Chicago, III.
Sonolone Corp. Elmslord, IL Y.
Raylheon Co. Commercial Apparalus &

Syslems O'Y. So. Norwalk, Conn.
SpaUlding F,bre Co .. Inc. Tonawanda. N. Y.
Sprague Eleclric Co. Horth Adams, Ilass.
Tele' Corp. Tulsa, Okla.
Thomas & Bells Co. Elizabelh, N.J.
Tllplelt Elect",,1 Inst. Co. Blufflon, Ohio
UOion SwitGh and Signal, Div. 01

?les"nghou .. Air Brake Co.

Compac/HolIlSler Co.
Hamillon Walch Co.
Special,lies Mig. Co., Int.
Hewlell·Packard Co.
Heyman Mig. Co.
Instrument SPEcl~ltles Co. Inc.

33173
35434
36196

18324
18476
18486
18583
18612
18873
18911
19315

19500

19589
19644
19701
10183
21126
11335
21520
23042
23783
14455

17870
18042
18083

49956
52090
52983
5H94
55016
55933
55938

56137
56189
59446
59730
60741
6)))5

14655
24681
1096
26365
26462

36187

37942
39543
40920
41190
43990
44655
46384
47904
48620

16851
26991
27251
18480
18520
30817

00015-47
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Section VI Model 8709A

TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Code
No. Manofacturer Address

Code
No. Manufacturer Address

Code
No. Manulacturer Address

San Fernando, Calif.
Long Is., N. Y.
Ilvingfon, N.J.

Englewood, N. J.
Yonk"s, N. Y.

EI Monte, Calif.
01 Calif.
Newbu.y Park, Calif.

Malco Tool and Die Los Angeles, Calif.
Willow Leather Products Corp, Newilk, N. J.

Carllon Screw Co.
Mlclowave Associates, Inc.
E,cel Transfolmer Co.
San Fernando Elect. Mfg. Co.

ETA England
Precisii)n Instrument Components Co.

Van Nuys, Calif.
Hewlett·Packard Co., Colorado Springs

Colorado Springs, Colorado
R'bber Eng. & Development Hayward, Calil.
A "II" 0 MFg. Co. San Jose, Calif.
Coollron Oakland, Calif,
Calilornia Eastern L'b. Burlin!ton, Calif.
S. K. Smiih Co. Los Angeles, Calif.

Arnold Engineering Co. MalOngo. III.
D,ge EleCiric Co., Inc. Franklin, Ind.
Siemon Mfg. Co. Wayne, III.
Weckesser Co. Chicago, III.
MiCiowave Assoc., West Inc. Sunnyvale, Calif.
Hi·Q D,v. 01 Aerovo, Corp. Olean, N. Y.
Thordarson·Meissner Inc. Ml. Catmel, III.
Sola' Manufacturing Co. Los Angeles, Cali!.
Microswilch, DIY. of Minn. -Honeywell

Freeport, lit.
Chicago, III.

Burli,glon, Mass,
Oakland, Calil.

MICrodol, IRC.
Sealeclro COlp.
Zero Mig. Co.
Ele Inc.
General Mills Inc.

Thomson Ind. Inc.
Ind"trial Retaining Ring Co.
AUlomatlC & Plecision Mfg.
Reon ResiSior Co,p.
Lillon System Inc. Adler·West",

Commun. Div. New Rochelle, N. Y.
R-Troncis, Inc. Jama"a, N.Y.
Rubbef Teck. Inc. Gardena, Caiif.
Hewlett-Pack3ld Co. Moseley Oiv.

Pasadena, Calif,
So. Pasadena, Calil.

Mamaroneck, N. Y.
Burbank, Calil.
Cleveland, Ohio

Electronics Div.
Minneapolis, Minn.

Paeco Div. of Hewl.II·Packard Co.
Palo Alia, Calif.

North Hills Electronics, Inc. Glen Cove, N. Y.
Inlernat,ona' Electronic Research Corp.

BUlbank, Calif.
Columbia Technical Co'p, New YOlk, N. Y.
Varia. Associates Palo Alto, Calif.
Allee COlp. Winchester, Mass.
Marshall Ind., Capacilor Di,. Monrovia, Calif,
Conlrol SWitch Division, Conhols Co.

01 America EI Segundo, Calif.
Del",. Electronics COlp. East Aurora, N. Y.
Wllco Corporalion Indianapolis. Ind.
Branson Corp. Whippany. N. J.
Renbra,dl, Inc. Boslon, Mass.
Holfman Electron,cs Corp.

S.miconducloIOiv,
Technology Insl"ment Co,p.

oaOOf
OOOOl

oOoAB
OOOBB

oOOCS

9$$66
95712
95984
95987
96067
9609$
~6256

962~6

96306

THE FOLLOWING HP VENDORS HAVE NO NUMBER
ASSIGNED IN THE LATEST SUPPLEMENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS
HANDBOOK.

98734

99957

OOOMIA
DOOliN
OOoQQ
OOOWW
oOoVY

99800
99848
99928
99934
99942

96881
97464
97$39
97979
97983

98141
98159
98220

98821
98978

96330
96341
96501
96733

99109
99313
99378
99515
99707

98278
98291
98376
98410
98731

Inc.

FlOeport, III.
Oakland, C,lif.
Peabody. Mass.

Rochester, N. Y.
Inc.

Tarrytown, N. Y.
Wesbury Long Island, N. Y.

Kearney. N.J.

Wobuln, Mass.
Palisades Park, N.J.

ot Esse< Wi" Corp.
MansField, OhiO

Culver C,ty, Calif.
Liv,ngslon, N. J.

Bayonne, N, J.
Yonkers, N.Y.

Nahm-Bros. Spllng Co.
Tlu'Con nector Corp.
Elgeel Oplical Co. Inc.
Tensal,le Insulaled Wire Co.

Radro Corp. 0' America, Elechonic
Camp. & DevICes DIY. Harrison, N. J.

Seaslrom Mig. Co. Glendale, Cal'f.
Marco Indoslries Anaheim. Calif.
Phil" COIporatlon (Lansdale Division)

Lansdale, Pa.
Vlestern Fibrous Glass Ploducls Co.

San Francisco, Calif.
San Francisco, Calif.

Providence, R.1.
Lincoln, 1If.

SI. Paul, Minn.
Buffalo, N. Y.

Oakland, Calif.
Schenectady, N. Y,

Chicago, III.
Beverly, Mass.

& Plastics
Passaic, N. J.

San F"ncisco, C,lil.
Salem D,v. 5alem, Mass.

San Francisco, Cal'f.
EI Monte, Calif.

Chicago, III.
Attleboro, Mass.
Columbus, Nebr.

Willow Grov., Pa.
Wakefield, Mass.

Redwood Cily, Calif.
Chicago, 1If.

IMC Magnetics COIp.
Hudsan Lamp Co.
Sylvanta Electlic Prod.

Semiconductor OIV.
Robbrns & Myers Inc.
Slemco ConllDls, DIY.

Van Vlal.1S & Rogers Inc.
Tower Mfg. Corp.
Culler·Hammer, Inc.
Gould-Nal,onal Baller,.s, Inc.
General Mills, Inc.
Graybar Electric Co_
G. E. Dishibut,ng COIp.
United Transformer Co.
Unlled Shoo Machrnery Corp.
US Rubber Co., Can "mer Ind.

Prod. Diy.
Beallng Engineering Co.
ITT Cannon Elect, Inc"
Connor Sp,ing MFg. Co.
Millel Dial & Nameplate Co.
Rad,o Malwals Co.
Aug"lnc.
Dale Electronics. Inc.
EIco Corp.
G"m" Mig. Co., Inc.
K F Dev.lopment Co.
Malco Mig. Co., ,nco
Honeywell lne., MlelO Swilch Vivo

Allies PlOd"cls Corp .•
Con!lnenlal Connectol COlO.
Leecrall Mig. Co., Inc.
Nahonal Corl Co.
VitramOll, lite.
Gordos Corp.
Melhode Mfg. Co.

92702
92966
93332

South Chesler Corp.
VI'" Clotn Products. Inc,
Automatic Metal Products Co.
Worcesler Plessed Alumi"m COlp.

Wotceslel, Mass.
94696 Magnecrall Eleeillc Co. Chicago, III.
95023 George A. Phllblick Researchers, Inc.

Boslon, Mass.
Danta, flo.

Woodside, N. Y.
Long Island, R. Y.

Sheridan, Wyo.
Blidgepo,l. Co,".
Bloomfield, N. J.

Rolling Meadows, III.

91961
92180
92367
92601

86684

87473

~0970

~1l46

91260
91341
91418
~1506

91637
91662
91737
91817
91886
91929

B7664
87930
88140
88m
88698
89131
89473
89665
90030
90179

93J69
93410

l>236
95238
95163
95265
~5275

9Sl48
953$4

94221
94330
94375
94682

93632 Vialers Mig. Co.
93929 G. V. Controls
94137 General Cable C01p.
94142 Phelps Dodge
94144 Raylheon Co. Camp. Div., Ind.

Compo Ope"lio.s Quinty, Mass.
94148 Sc,enld" ElectlOnl" PlOducls, Inc.

Loveland, Colo.
94154 Wagner Elecl. Corp .• Tung·Sol Oiv. Newark, N. J.
94197 CUIIISS-W"ght COlp. Electronics DIY.

East Pal.rson, N. J.
Chester, P"

Bellwood, 111.
Broo1<lyn, R. Y.

86918
87034
87216

Defiance, Ohio
Monrovia, Calif.
Mars Kill, N. C.

Boston, Mass.
D'ylon, Ohio

O,ange, Conn.
LaGrange, III.
Venice, C,lil.
Inc.

O'kville, Co'n.
Milltaly Specification
Inlern'lional Roelilier COIp. EI Segundo, Calil.
A"pax Electronics, Inc. Cambridge, M"yl,nd
Ba"y Conlrols, D,v. B"ry Wright Corp.

Walerlown, Mass.
Skokie, III.

All Slar Ploducls Inc.
Avery Label Co.
Hammarlund Co., I".
Stevens, Arnold, Co .. Inc.
Olmco G,ay Co.
Intelnallonal Instrllments !I1C.
Grayholl Co.
Tliad Traflsformer Corp.
Winchester Elec. Div. Lilian Ind.

Phillips·Advance Conlrol Co.
ResearCh Products Carp.
Rohan Mfg. Co., Inc.
Vector ElecllonlC Co.
1Ia/lwell CorP.
Carl Fastener Co.
New Hampshire Ball Bearing.

ITT ",'''' and Cable Div.
VICIolY Eng. Corp.
Bendi, COlp., Red Bank Div.
Hubbell Corp.
Rosan Inc.
Smllh, Herman H. Inc.
Tech Labs
Central Screw Co.
Gavlit WIfe and C,ble Co.

DiY. 01 Amerace COIp. Brookfield, Mass.
83594 B,rroughs COIP. ElectronIC Tube Diy.

Plarnlreld. N. J.
83740 Union Carbide Corp. Consumer Prod. DiY.

New York, N. Y.
Model Eng. and MIg .. Inc. Huntington. Ind.
Loyd Scruggs Co. Festus, Mo.
AeronautlCallnsl. & Radio Co. Lodi. N.J.
A"o ElectronICs Inc. Great Neck, N. Y.
A. J. Glesener Co .. Inc. San Francisco, Calil.
TRI" CapaCllo< Div. Ogallala, Neb.
Safkes T:l.lzi2ln, Inc. Bloomington, Ind.
Boonton Molding Company Boonton, N.J.
A. B. Boyd Co. San Francisco, Calif.
R. M. B"camonle & Co. San Francisco. Cal,f.
Kooled Kords, Inc. Harnden, Conn.
Seamless Rubber Co. Chicago, III.
Fafnir Beallng Co. Los Angeles, Calif.
Clition Pre"sion Products Co., Inc.

CI,fton Heights, Pa.
86579 PreCISion Rubber Producls Corp. Daylon, Ohio

804B6
80509
805B3
80640
B081l
81030
81073
81095
81312

81768
82866
82877
82893
B3014
81058
8308£

BI349
B14B3
81541
818£0

83148
8J186
83198
83315
83324
83330
833J2
83385
83501

82042 Carler Precision Elecillc Co.
82047 Spelt, Faraday Inc., Copper HeWitt

EleClric Ow. HobOken, N.J.
81116 Eleclric RegulatOl Corp. NOIwalk, Conn.
81142 Jeffers Eleclronics DivISIOn 01 Speer

Carbon Co. Du BOIS, Pa,
81170 Fairchild Camera & Inst. COIp. Space & Delense

System Div. Paramus, N.J.
81209 Maguire Induslries, Inc. Gleenwich, Co.n.
82219 Sylvan .. Elecillc Prod. Inc.

Electronic Tube DiVision Emporium, Pa.
823lG Astron Corp. Easl Newark, Harrison, N, J,
B2389 Switcherall, Inc. ChICago, III.
82647 Metals & Co.trols Inc. Spencer Producls

Atlieboro, Mass.
Joliet, III.

MadISon, WIS.
Woodstock, N. Y.
Glendale, C,III.

Los Angeies. Calif.
Cambridge, Mass.

Inc.
Peterborough, N. H.

83125 Gen",1 Inslrument Corp. Capacitor Div.
Darlinglon, S. C.

Los Angeles, Calil.
Springfield, N.J.

Red Bank, N. J.
Mundelein, III.

Newpo'l Beach, Calif.
Blooklyn, N. Y.

Palisade's Park, N. J.
Chicago, III.

8377 7
83821
83942
841 Jl
84396
84411
84970
85454
85471
85474
856£0
85911
86174
86197

00015-47
Re,ised: Ap"I, 1969 Flom: FSC. Handbook Supplements
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Model 8709A Section VII

SECTION VII

SCHEMATIC DIAGRAMS

7-1. INTRODUCTION.

7- 2. Schematic presentations in this manual show
electrical circuit operation and are not intended to
serve as wiring diagrams. Figures 7-1 and 7-2 list
notes which apply to the schematic diagrams.

7-3. Some switch and circuit board assemblies are
shown in part on different pages. To find a specific
instrument component, refer to the "REFERENCE
DESIGNATIONS" box which appears on each schematic
diagram. Reference designations within assemblies
are abbreviated. The full designation includes the
assembly on which the component is mounted, and the
individual component designation. For example, re­
sistor R 1 mounted on assembly Ai has the complete

reference designation of AIR1. Certain parts are not
included on assemblies, and are classified as chassis
parts. Chassis parts are assigned only the reference
designation shown on the schematic diagram.

7-4. This section also contains information on com­
ponent and test point locations within the instrument.

7-5. An asterisk indicates a factory selected part; the
component value shown is the typical or most com­
monly selected value.

7- 6. Component procurement information and spe cific
component descriptions are included in Section VI.
Refer to page 6-1 for information on how to order parts.

REFERENCE DESIGNATIONS

J3

NO PREFIX A1 • ASSV

A1,2 r---S R.'_
J3 A2- A$5Y

C,

Q'

\
Socket Designation Reference

For A2 Assy Designalion

/

]3' not MounteJndex

on Assembly A2

/XA2
I

Number indicates
Pin 01 Sockel rXA2)

Assembly
Pari No.

Plug·in
Socket

Conneclor
Information

Vatu8 selected
(or bes! Operation

value shown is
Average or masl

Commonly selec(ed vallie

Assembly
Name

Assembly
DesiEnat ion
~ ~ -,A,- ---..

Wire Color. Color Code same as Resistor Code.
First number ideruifies Ground COIOf, Second
Number identifies Wider Srrip, Third Number
identifies Narrower Suip. E.g .. 947 denores
White, Yellow, Violet wi'e (MlL-STD·681).

Figure 7-1. General Information on Schematic Diagrams
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Section VII Model 8709A

1.

2.

3.

4.

Resistance in ohms, capacitance in microfarads
unless otherwise noted.

P/0 = part of.

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

o Screwdriver adjustment.

o Panel control.

11. $ ~ Voltage regulator (breakdown)
\J.) diode.

([j) Step recovery diode.

B\ Field effect transistor with
~ N-material base.

-..G1\ Field effect transistor with
~ P-material base.

i*\ Capacitive diode (varicap,-----w- varaetor).

6. Circuit assembly borderline.

5.

7.

Encloses front panel designations.

~::..-_-..:: Encloses rear panel designation.

_______ other assembly borderline.

Heavy line with arrows indicates
path and direction of main signal.

- ~ - • Heavy dashed line with arrows
indicates path and direction of
main feedback.

12. CONDITIONS FOR DC VOLTAGE AND WAVE­
FORM MEASUREMENTS

a. Line Voltage: 115 + 10% or 230 + 10%.

b. Unlocked: No input to the 8709A, and cover
shield off the PC boards.

c. Locked: -25 dBm inputfrom the 606B.
8709A locked to 606B. Shield off the PC
boards.

d. Dual voltage readings;

UNLOCKED
LOCKED

13. Waveforms

8709A waveforms: use Model 180 Oscil­
loscope with Model 10004A 10:1 Voltage
Divider Probe.

a. Waveforms on boards A3, A4, A5, and A6
were taken with the 8709A locked to the
606B, a -25 dBm signal input to the 8709,
and the cover shield off.

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

b. Waveforms on boards A8 and Al were
taken with no signal into the 8709A and the
cover sheild off.

10. c=J Encloses wire color code. Code used
(MIL-STD-681) is the same as the re­
sistor color code. First number iden­
tifies the ground color, second number
the wider stripe, and the third number
identifies the narrower stripe. E. g. ,
(ill) denotes white ground, yellow wide
stripe, violet narrow stripe.

14. Transistor Pin Callouts9. o Numbers in circles on circuit assemblies
show locations of test points. Matching
numbers are etched on the circuit assem­
blies.

GENERAL
ELECTRIC

~
~

MOTOROLA

Bottom View

~
'Z..V

TEXAS
INSTRUMENTS

Figure 7-2. Schematic Diagram Notes
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Model 8709A

A3TP3------;;.....

A4 TP5 -'-Tor....

A4 TP4 ....,......p.;-..
A3TP2 ........-..;........
A5TP6-""""i""w­
A5TP5--...~

A5TP3-......,,,,,A5TP4 __

A3TP1~_....

A4TP3-'--~-­

A5TP2 -,_.
A4TP2-....,:-.....

A4TP1--ii­

A5TP1-......-

A3

•1_

A4 AS

•
A6

,. I
J

A7

f

A8

Section VII

A2TP6
CORRECTION

VOLTAGE

A2TP7
IZERO ADJUST I
A2C10

A2TPB
IUNLOCK SIGNAL I

......;,-t--ABTP4
ABTP3

..............""'-::--A7TP4

. A6TPl

---A8TPl

A7TPl

.Figure 7-3. Component and Parts Location,
Interior Bottom View, A2 Casting
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Section VII Model 8709A

R42 C15 C16

R30
C12
R32

R33 R28

R5

C4

CR3

R7

09

010
C7 R8
C8 R9

Qll_ C6
R37--VR3 R41
R21 VR2
C17
C13 R6
C14
R39-

CR5

R38
CR6

R36 CR4
Q12 CR7
R43 R3R44
C18 R4
R27
R35 C5
R26
R25
013

Cl0R24
R23
014

Figure 7- 5a. Al Power Supply/Amplifier Board Assembly Power Supply
Component Identification and Location
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Model 8709A

[h;I]
08709 ·G003
A-746·4

0/,.

Us ~

01

• • o• •
Figure 7-5b. Al Power Supply/Amplifier Board Assembly

Circuit Paths and Solder Pads



Section VII

R40
330 IpOWER ON I

CID OSI

CI5
.01

CI6
.01

-20V

~~ + C6
50

I_______ --1

-20

C2
R2 +

CI, 10K
20 50

CRI
/f
R3
5110

REFERENCE
AMPLIFIER + C7

as 20

REFERENCE +
AMPLIFIER

06

COPYRIGHT 1969, HEwl£TT-PACKARD co
8709A - POW£R SUPPLY - 741

RI
6810

RIO
1000

R4'
14.7K

+ C3
100

SERIES -- .", I
REGULATOR

Q7, Q8 +20 I
20 ICD

);-'-+:::::.......---------.---<t---.----"----.--<---I:-==-----7 + 20V

SERIES
REGULATOR

QI,Q3

07

+32

CURRENT
SOURCE

Q9

+29.5

R5 R6
196 K 10K

R7
3160

+29.5

09

CR3

NOTES:
I. SEE FIG. 7-1 FOR GENERAL NOTES,

MEASUREMENT CONDITIONS

RI9
5.0

VR4 RI7

3.48V J 3160

±5%.
-10

CURRENTR42

CURRENT
1000 SOURCE

CRIO Q2

LIMITER
04

-9.9

R15 RI6
196K 10K

CURRENT
LIMITER

010

+ C5
975

+ CIO
975

CRI3

FULL WAVE
RECTIFIER

FULL WAVE
RECTIFIER

i
I

leo
L- >-----------'----......---_---------_--_I-----<_-----_--,;:-'---...--+-.--+-==----7 -20V

CR 12

CD

CD

REFE/lENCE DESIGNATIONS WITHIIi OUTLINED (-··-1
ASSE~BlIES ARE ABBREVIATED. FUll DESIGNATION IN.
ClUDES ASSE~BlY NU~BER; •. 9.0 RI OF ASSEMBLY Al
IS AIRI. DESIGNATIONS OF OTHER CO~PONEIITS ARE
COMPLETE AS SHOW~.

I
I
I

L

PIO A I POWER SUPPLY I AMPLIFIER ASSY 108709-6003)1--- --.-----
.--"N'r----.----".Ivv---.-----.--------.-~~'_I.

CID CD
'----1--<----, r-----....

(]J TI CD
r--------t-------. ,-;----:A..

CI-CI6
CRI-IO
CR12-15
0\-4
07-10
RI-20
R40-42
VRI-4

SI

S2
115--230

J4
FI
SI
S2
DSI

REFERENCE DESIGNATIONS

NO PREFIX AI

J4

Figure 7-5c. Ai Power Supply/Amplifier Board Assembly
Power Supply Schematic, 8709A
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Section VII Model 8709A

R42 C15 C16

R30
C12
R32

R33 R28

R5

C4

CR3

R7

Q9

QlO
C7 R8
C8 R9

011_ C6

VR3 R37 R41
R21 VR2
C17
C13 R6
C14
R39~

CR5

R38
CR6

R36 CR4
Q12 CR7
R43 R3R44
C18 R4
R27
R35 C5
R26
R25
Q13
R24 ClO
R23
Q14

Figure 7-6a. Al Power Supply/Amplifier Board Assembly Output Amplifier and
Light Amplifier Component Identification and Location
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.'o

-"'-0
o

00 00

_:J ~O
o

• ••
, "

~.

Qm 0
OA 7(1 g (00) 0'
A ).1Fj.1.l

• E

'(

e 0
~

Figure 7 -6b. Al Power Supply/Amplifier Board Assembly Output Amplifier and
Light Amplifier Circuit Paths and Solder Pads



Section VII

- (

-I 1 '117-

)

/
:Dele. teJ3r

S3

r-- --1
I SERVO I
I OUTPUT Il J

J345
I

B- 4 -12.4 GHz

C-12.4-40 GHz

I USEC ICM

UNLOCKED

CW '-a
SERVO
STABILITY

(SEE NOTE 2
-= THIS PAGE)

R36
31.6 K

R37
500

NOTES:
I. SEE FIG. 7-1 FOR GENERAL NOTES.

MEASUREMENT CONDITIONS

2. ADJUST FOR MINIMUM :>OOKHz
SEARCH SIGNAL ON SERVO VOLTAGE
WITH SYNCHRONIZER LOCKED

r----I
HELIX I

: OUTPUT I
l J

SEARCH SIGNAL FROM AS
SEARCH GENERATOR. PIN 6

PHASE
ERROR

R35
31.6K

DS2

REFEREIlCE DESIGNATIONS WITHIN OUTLINEO (_ - -_)
ASSEMBLIES ARE ABBREVIATEO. FULL DESIGNATION IN·
CLUDES ASSEllBLY NUMBER, e.•• RI OF ASSEMBLY AI
IS AIRI. DESIGNATIONS OF OTHER COMPONENTS ARE
COMPLETE AS SHOWN.

AMPLIFIER
all

R33
28.7K

COMPlE MENTARY
EMITTER
FOLLOWERS
015, 016

EMITTER
FOLLOWER

-8.2 012
-17.7

R31
51.1 R32 CI2
-14.7 31.6 0.33
-2.0

R34
2150

-20
-20 -=

012

-8.8
-i8.3

011 -9.5

t

Nl
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SCHEMATIC, 8709A



Model 8709A

TPl TP2 TP3

v-
I)

./ N

a: T1 a:: ...J
ttC.Tr<')

u

(J) 0
a:: a::

Figure 7-7a. A3 Preamplifier Board Assembly Component
Identification and Location



Section VII

A2XA3
I

6 I +12VDC FROM
~ A4 AMPliFIER
100 ASSEMBLY
I PIN 6
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I

: 20MH,
15 TO A4k AMPLIFIER

@D ASSEMBLY
PIN 15

R8
750

l

~q,1l, ~~~•
6 ~~ I

I
+7.2 I
+7.2

~. ,

--...
~~I' ·AMPLIFIER LI~ITER

) le2
1820-0306

R7
100

RIO
3160

+B.4
+8.4

R6
34B

AMPLIFIER LIMITER
IC I

1820-0306

R2
{\O,V

R4
1470 1000

-1'b.1 I
8

RI LI 20dB (XIO)
6

3160 8..2 UK

-" h~ 5 (,,1-
7 l( • R3

r 1470

\01)

3

RS
3160

A3 PRE-AMPLIFIER ASSEMBLY (08709·60001)
-------I

JI

I
I

~
COPYRIGHT .969 BY HEWLETI - PACKARD CO.
870'A A3 PREAMP ASSv.741

NOTES:
I. SEE FIG.7-1 FOR GENERAL NOTES.

MEASUREMENT CONDITIONS

REFERENCE DESIGNATIONS wrrn IN OUTLIljED (_. '-1
ASSE.IlllltES AIlE AIl8llEVIATED. FULL DESIGN ATION 1101·
CLUDES ASSEIIIILY HUIlBER; •.•.• III OF ASSEIlIlLY .0.1
IS A1Rl. DESIGNATIONS OF OTHER CQOlPOHEIiTS Allf
COIlPLETE AS SHOWN.

REFERENCE DESIGNATIONS

NO PREFIX A3

J I CI
ICI.2
Lt,2
RI-IO

Figure 7-7b. A3 Preamplifier Board Assembly Input Amplifier
and Limiter Schematic, 8709A

7-11/7-12



• Figure 7-6

A1 POWER SUPPLY/AMPLIFIER BOARD

ASSEMBLY OUTPUT AMPLIFIER AND

LIGHT AMPLIFIER
SCHEMATIC, 8709A
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A3 PREAMPLIFIER BOARD ASSEMBLY
INPUT AMPLIFIER AND LIMITER

SCHEMATIC, 8709A
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A4 AMPLIFIER BOARD ASSEMBLY LIMITER
SCHEMATIC, 8709A
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A5 PHASE DETECTOR BOARD ASSEMBLY
SCHEMATIC. 8709A
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Figure 7-10b. A6 20 MHz Oscillator Board Assembly
Schematic, 8709A
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A6 20 MHz OSCILLATOR BOARD ASSEMBLY

SCHEMATIC, 8709A
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A7 LOCK-MODE SWITCH BOARD ASSEMBLY

SCHEMATIC, 8709A



,Model 8709A

Figure 7-12a. A8 Search Generator Board Assembly
Component Identification and Location
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A8 SEARCH GENERATOR BOARD ASSEMBLY

SCHEMATIC, 8709A



HEWLETT~ PACKARD

SALES & SERVICE OFFICES
AFRICA, ASIA, AUSTRALIA
ANGOLA
leiedJ"3
E.mpresa Tecnlca IU:

Equipamemos
fl~ctncos, S AR L.

R Barbosa Aodnoues. 42-r'DT •
Calxa Postal, &487
Luanda
T,I; 3551S1fi
cable lElECTRA luanda

AUSTRALIA
HewleU-PaC):.lfd Austraha

Ply. Ltd.
31-41 JoSl!ph Street
Blackburn. Vtctooa 3130
PO 80136
Doncaster East. VIClona 3109,,1 69·6351
Telex. 31·024
Cable HEWPARO MelbournC'
l1ewlen-Packard AtJstralla

I'ty Ltd
31 Bndge Streel
pymble
N!W SOUlh Wales. 2073
Tel: 449·6556
Telex' 21561
Cable HEWPARO Sydn~

Hewtell-Pac~ard AU~lralia

'5;~relet~hlll Road
Parkalde. S.A , 5063
101' 272·5911
T,I,,: 625JS AOEL
Gabl,. HEWPARO AOELAIO,
He.....len·Packa(d Auslralla

I4f~I~~ Highway
Nedlands, W.A 61109
Tel 66-5<55
Tel" 93859 ~ERTH
Ca~,: HEWPAR!lJ'ERTH
Hewlett·Packard Auwollta

Ply. lid .
121 WoUongOJ19 SUtet
Fysl'lwtck. A C. T 26M
T,I 95-?733
lelex. 62650 Canberra
Cabl, HEWPARQ CANBERRA
Hewlett Pacbro Austu.hii

5:~1Oo"r'd.
Teachers Uman BULldlllg
49~-.ll99 Boundary Street
Sprlno Hili. 4000 Queensland
Tel 229-1544
Callie HEWPARO BushaRt

GUAM
Medlcal/pockel Calculators Only
Guam Medical Supply. Inc
Jay Ease 6uilOin9, Room 210
PO. BO' 6941

r=.m6~6~~~1 ~6911
.cable' EARMED Guam

CANADA
ALBERTA
Hewlett·PaCkard (Canada) Ltd.
1.620A - .68 Street
EdmontonlSM 3T9
Tel' (403} '52·3670
Twx: 610·B31·2.31 EOTH
Hewlen-Packard (Canada) Ltd
915·42 Ave S E SUite 102

f;:l~ml V3Gl'\~~2
Twx; 610·821-6141

HONG KONG
SChmiOI l:. Co (HoIl9 KOBg) Ltd
PO Boll: 297
Coonallgtu Centre
39th Aoor
Cofll1iitlghl Road. C~ntrill

rer~-2~~1'5
Telex: 14766 5GHMC HX
Cable SCHMIDTCO HoII9 Kong

INDIA
Bb.Je Star ltd.
Kaslurr SolldlflllS
JamshetlJI Tala Ad.

¥tf~8sb ~~o 020
Tele,,' 2156
Cable: BLUEFROST
Blue Star llO.
Sallas
<114/2 Vir Savarkar Marg
Ptabha<le"i
Bombay .sOG 025
Tel 457631
Telex 4093
Cable: fROSTBLUE
Blue Slar ltd.
eana Box House
Prabhade.vi

fe~".;~a1J ~010 025
lelelt 3751
Gable BLUESTAR
Blue Slar ltd.
14r40Clvlllmes

~~nl8&~~ 001
Telex 292
Cable' BWESIAR
moe Slar lid.
1 Hille Sireel
PO Bo, 506
Calcutta 700 001
Tel: 23·0131
Tele:k: 7655
Cable. BLUESTAR
Blue Star ltd
7th & 8th Floor
Btlandiilfl HolJse
91 Nehnl Place
New Deihl 110024
Tel: 63'770 & 635165
Ttlex 2463
Gabl, BLUfSTAR
Blue Siar Ltd.
81ue Star House
11111A. Magar3lh Road

~e~n~5a~~e 5SO 025

Telex. 430
Ca~e 6l.UESIAR
Blue Stear ltO.
Meeallshl Mandlriln
ltXX/167S Mahatma Gandhi Ad
Cocnln 682016
T,I; 32069, 32161. 32262
Telex' 040·514
Cable' BLUESTAR

Bkle Star ltd.
1-1-117/1
SaroJlini OevI Road
Secunderabad 500 oro
Tel 70126. 10127
Ca~, BLUEmOST
Telex. 4$9
Blue Star ltO
2/34 Ko(Jambakkan Hroh Road
Medrss 6{)0034
Tel 82056
Telex 0&1-379
Ca~e: BLOESTAR
Blue Star 1l(J.
Nathraj ManSions
2M flOOl Bistuflur
Jamsh&dpur 831 001
T,I: 7363
Gable. BLUESIM
Telex. 2:40
INDONESIA
BERCA IndoneSIa PT.
PO BOK 4'96
1st Floor Jl. Cildm Raya 61
Jakarta
Tel: 56038. 40369.•9866
Telex: 42895
Gabl,. 6,RCACON
BEReA IndoMsia P T
63 Jl Raya Gubeng

i~r~~6;
ISRAEL
t.r~ltOl1ltS &. EJlglneenng OIV

of Motorola Israel lid.
17. KremenetsJlI Streel
PO Bo,25016
Tel·Avl\l
T,i. 38973
T,I" 33569
caOle BASTEL Tel-Aviv
JAPAN

~:~~:;I~~Iert-packardLtd

S9~1 Yoyoql I·Chome
Sfuboya-ku, Tokyo 15\
Tel' 03·370·2261192
1,lex 232·2024YHP
Cabl, YHPMARKEI TOK 23·724
Yokooawa·Htwlell-Pacbro lid.
$eI~o 1b.1,.kJ Building
2-8 KaslJga 2·t!lome. Ibarab-slll
Osaka.567
TOI (07261 23,1641
Telex 5332·385 VHP OSAKA
Yokogawa-Hewlen-Paoo1d Ltd.
Nakamo BUlldlnQ
24 KarT'll Sasallma-cho

~~~a(~52f~7i.~f?loya . 450

YokDgawa·Hewlen-Packa,d lid.
TanlQawa Building
2-24-1 Tsuruya-cho
KaA_gawa·ku
YQkoham8. 221
T,I 0.5·312·1252
Tt.l!x 3B2·321)4 YHP VOK

MANIT08A
Hewlen-PaCkard (Canada) lid.
S13 C!ntury St.
St James

~~~g:?7:l~5~\8
TWX 610·611·3531

Yok09aw....H~lell-Pactard LId
Mito Mitsu 8Wdiil9
105, Cnorne·l.5aR-na·maru
Mllo.lb.1rag1310
TOI : 0292·25·1470
Yokooawa-Hewien-Patkard uo
Inoue Budding
1348-3. Asahi·cho. 1-cnorne
Atsugl. K.1nagawa 243
T,I 0.52·24-0452
YOkogawa-Hewlen·PackclrO Ltd.
)(Imulil Buildin!;l
3rd FIOOf 20
2-chome. lsukuba

~~O~~_~~:6~~~ama 360

KENYA
Technical Enqineeflng Services

(E.A Ilid.
P.O. 80x 1&311
Neirobl
Tel 5~711!i!~1'62
Cabl' PROTOH

~~~/~:I~nn~r Aeradio{EAlltd.
PO 60,19012
Nairobi Alrpon
Nairobi
Tel 3360.15156
Telex 2220112230'
Cable INlAERIO N.lIfobl

KOREA
Samsung ElewolllCs Co . lid
20Ih FI Dongballg Sldl' 250.2-KI\
CPO Bo, 2775
Taepyung·Ro. ChUflg-Ku
Seoul
1,1; (2316811
Telex.: Z2515
Cable: ELEKSIAR se..,
MALAYSIA
Teknlk MulU Sdn 8M.
2 lOJong 13/6A
Sealon 13

~~t~'~:l~::'angor
Teler: MA 37605
Pfolel Engmeering
PO 60,1917
Lot 259. 5.1tok Road
Kuclllng. Silrawak
Tel. 2400
Cabl'. PROHL ENG
MOZAMBIQUE
AN. Goncalves.lIa
1&2. ,0 ApI. '4 Av 0 lUIS
~l;1;a Postal 107
Lourenco Marques
Tel 27091. 27114
Telex 6·203 NEGON Mo
Cabl,. NEGON
NEWZEALANO
Hewlett-Packard IN.Z.) lid.
P O. ~ox 9443
Counney Place
Wellington
1,1817-199
lelex: t~Z 3839
C~ble: HEWPACl< Welhnglon

NOVA SCOTIA
Hewlett-PacKard (Canadallio.
800 Wu\dnlLll ROM
PO Box 9331
Oar1moutn 82Y 3Z6
T'I: 19021 469·1820
TWX: 610·271·4482 HfX

H.ewl~I·Packard (N.Z ) lid
P.akuranga ProfesSlOllar Centre
267 Pakuranoa Highway
Box S1092

f:k~6;~~~
Telex: NZ 3839
Cable HEWPACK,AockJalld
Analytical/Medical Onty
Medical SlIPplits N.Z L'd.
SClenlific: OMSlon
79 Carllon Gore Rd • Newm3lkel
P.O_ Box 1234
Auckland
T,I: 15·269
T,I" 2953 MWISUP
CabPe: O{NTAl AucklaM
AnalylicatlMeolc;D Only
Medical SltPplles N.Z. Ltd
PO. Sox 1994
147-161 TOfY St
Wellln9ton
T,I 650·799
Telex 38513
Cable DENTAl. Wellrogton
AllalyticalfMe<hcal Only
Medlciil Supplies N Z. ltG.
P.O. Bo,309
239 Stanmore Road
Chrf.s1chureh
T,I 892·019
Cable DENTAL. Cl1.rlSlchurch
Analytll~aI/Medic,a1 Only
Medical Supplies N Z. lid.
303 Greal Klrt9 St,eel
POBox 233
Ounedln
Tef' 88-517
cable: DErnAL. Olmedil'l

HlGER1A
The ElewoOics

IllstrumenlattOnslld
N61lmo Oyo Ro,d
Oluseun Hoose
P.M.B 5<02
Ibaden
Tel: 61511
Telex. ll231 TEll N'Oefla
cable THETEIL lbadan
Ttle ElectronICS InSirumenla-

lions Lld.
144 Agege Motor Roa(J. MU$hln
POBox 6645
L9g~

Cable' THEHll Lagos

PAKISTAN
Muslll<o & CortipallY, ltd
Oosrnan Chambers
Abdullall Ha,ooo Road
Karechl-3
TOI 511027, 512921
Telex KR894
Cable: COOPERATOR K.1rachl
MlJshko & Company. Ltd
388. Salel~le Town

~~.~~lfi~dl
Cable: F£MUS Rawalpindi

ONTARIO
Hewlelt-PaCll:ard (Canaoa) LId
1020 MOrrlSO'l 0'.
OttewB K21-1 81(7
Tel' 16131820·6433
TWX' 610·513·1636
Hewletl-Pac'-ard (Can.:lda) ltd
6877 Goreway Drive

~~(~~~)5?:-~:jo IMB
TWX 61lH92·'240

PHILIPPINES
The On~ne Advanced SYSlefllS
Corporiltloo
6th Floor, YUtyl Co Stdg.
S60 Oulnlln ParedeS Sl
Blnondo, Menlle
T,i. '8·71-49. 46-63·53
In Mabti 65-3$-81, 85·34-91
Telex 3274 ONLINE

RHODESIA
Fla1d Tethflical Sales
45 KeNlfI Road Nonh
PO Bolt 3455

¥:11~8sUz11 (5 lines)
Telex: RH 4122

SINGAPORE
HeWlett-Packard SlngaPDre

(Pte.) lid
3841F. Jal.an BUkil Merah
Blk 2_ 6th Floor, Jalan
RedhllllndU$lri.a1 £state
Alexandra P 0 8GIt sa,
r~ln~~~~2; 3
Tel" HPSG RS 21486
Cable: HEWPACK, SlllQaj)ore

SOUTH AFRICA
Hewlen-Packard Sou\h Africa

(Ply.). Ltd.

~~~~:~n~a~r~:~~r.w~104d4
Hewlen-PaCkard Cen\er
Oaph~e Street. Wenoywood,
Sandton. Transvaal 2144
Tel.602·10'0IB
Telex. 8-4782
Cabl'. HEWPACK JOHANNES3URG
Service Oepanmelll
Hewtett-Pacu(d ~uth AfrICa

Pt'lJ; 5~25
Gramley. SandlOO, 2018
~~ln~ljo6~tensI0il 3,
101' 636·616619
Telex' 6·2391
Hewletl-Pacur(J South Africa

p~"dx ~~
Howard Place. Cape Pfovmce. 7450
PIRe Park Celller, forest OrlVe.
Pinelands. C.ape PtOV1nce. 7405
Tel: 53·1955lhn 9
Telex: 57-0006
Servke Oepartmenl
Hewlelt-PacUrd SOlJ\h AInu

pXII,J; 5~~99
(}verpon, Durban 4007

~~bhi~~s~oad
Durban. 4001
Tel: 88·7478
Telex' 6-7954

QUEBEC
Hewlett-Pac)(ard fCanada) Ltd
275 Hymlls Blvd
PolntQ Claire H9R lG7
T,I, 1514) 697·'232
TWX; 810·'22·3022
!LX 05-621521 HPCL

TAIWAN
Hewten-Pack.ard Far EaSI lid ,
Talwa;n Brll1Ct'l
39 Chung Shiao Wes\ Roaa
Sec 1. 7th floor
Talp~

"1: 36'9160"
Telex. 21324 HEWPACK
Cable. HEWPACK TAIPEI
Hewlell·Patkatd far Easr 1I(J
Taiwan Bfanch
63·2. Chull9 Chan9 3ld Road

fe~o(~~~u2~318.KaOl\S4ung
AnalytIcal Only
San Kwa;nlJ Instruments Co . ltd .
No 20, Vung SUi Road
Taipei
Tel' 3715171·4 (5 lines)
Telex 22894 SAtiKWANG
Cable: SANKWANG TAIPEI

TANZANIA
MeOicalOJlly
InterJJallonal AeraOIQ (E A.1. ltd.
P.O Box 861
Dar es Salaam
Tel; 2125\ Ext 265
Telex, 41030

THAILAND
UNIM£SA Go . LId
Elcom Research 8ulldmg
BaJl9ia~ Suk.umvlt Ave

~'tn~3~3~1. 930336
CaMe. UNIMESA 8a"g~ok

UGANDA
Medical On~
Imernalionai Aetadlo(E.A l. lid..
PO BoA 2577
KlImpala
Tel 54386
Cable INTAfRIO Kampata

ZAMBIA
R.J. Tilbury (Zambia) Ltd
PO. Bo'2792
Lusaka
To: 73793
Cable: A.RJAYTEE. LuUka

OlllER AREAS NOT USlal, COHTACl
Hewlen.-Pcck.a'd lrrterrontinental
3200 H~Mew Ave.
Palo AIlo. california 94304
To (4151493·1501
TWX 910-313-1261
Cable HEWPACK Palo Alto
T.,,: 034·6300. 034-8493

FOR CANADIAN AREAS NOT L1STEC
Contact Hewlen-Packa,d {Canada)
Ltd In Misslssauga.

CENTRAL AND SOUTH AMERICA
ARGENTINA
Hewien-Pl1c!Qrd AIQenlJna
SA.
Av. leandrO N Alem 822 - 12"
,OQ1Buenos Aires
Tet· 31·6(}63.4,5.6 and 7
Telfl.x: Pubbc. BooltJ tr 9
Cable: HEWPAGX ARG

BOLIVIA
Sliilmbuk & Mark (BoliVIa) Ul1a.
All. Mariscal, Santa Cruz 1342
La Pu
Tel '0626. 53163, 52'21
Telex 3560014
Gable: BUXMAA

BRAlIL
H~wlett-PaC~aft1do Brasil
I e.C ll(Ja.
Avenida Alo N~lJro. 980

~~~O'~irueri $80 Peulo
Tel: 429·214819.'29·211619
Hewlen-Packard do Brasil
j e-.C lIda
Rua Padre Chagas. 32

~~~~~~~r~2~'m{"2~~5621
Cable HEWPACl( potto Alegre

Htwlen·Paoord do Brasit
IE C Lttda
Rua S[Cl~lr. Cameos. 53
Copacabana
20000- Rio de Janeiro
Tel. 257·80·9'·000 (021)
Tele-K 391·Z12-IOO5 H£:\'/P-8R
Cable. HEWPACK

RIO de JatleHO

CHILE

~~~:;~ ~:b~l~o~tda.
GaslIl,2116
SenUago. 1
Tel 398613
Tele, 3520001 CALMET
Cable:. CALMET Salltlago

COLOMBIA
Insll\lmenlaCl6n
Henn~ A. l ..trlgebaek & Kier SA
C~rrera 7 No 4a- 7S
AOArlaOO Al!f~D 6231
Bogota, I0 E.
T,I 69·86·71
Cable: AARIS Bogotol
Tt!le;.;· 044-400

COSTA RICA
CLel'llll1c:.a. Coslamctnse S A
Calle Central. Avenldas 1 y 3
Apart... 10159
Sen Jose
Tel 21-66-13
Cable GALGUA San J<l.s~

ECUA.OOR
Me(JicalOnly
A F VISr:alnO Compaflfa ll<'ilI.
Av RIO Amazooas No. 239
PO Bo,292S
Quito
Tel' 2'2·150.2'7·0331034
Cable. Astor GullO

Calculalo's Only
Compuladoras y Equi'\)os
E1ecttonlcos
PO B04 2695
990 Toledo (y Co,dero)
Quito
T,I' 525·962
Telex' 02·2113 Sag Ita Ed
Cable Saoita·Olllto

EL SALVADOR
InSlrumentaclO1'I y Pfoce:samlflllo

Electrolllco de el Salvador
Bulevar de k)S HerGeS 11-43
Sen Salvador
Tel: 252767

GUATEMALA
lPESA
Avef\lda la Aeforma 3·4B.
Zooa 9

¥eye~~7~a6;~a
Telex. 4192 lele!fo Gu

MEXICO
Hewlen-PaCkar(J Mel/cana.
S.A. d' C V
Torres Adahd No. 21, 11- PISO
Col. del Valle
Mexico 12. 0 F,
,,1 (90515'3·'2·32
Telex 017-74·507

Kewlelt·Pac.ka.fd MeXlCaI'ld_
S.A d, C.V
Ave. ConSlJlJJodn No 2184
Monterrey. N L
T," 46·11·32. 43·71·64
Telex: 0J8.6A3

N1CAAAGUA
ROberto Teran G
Ap.artldO Postal 639
Edlfloo Ter.!n
Menagua
I,i. 25114. 23412.23'5<
cable ROTERAN Managua

PAHAMA
EleetroJll~ Balboa:. S.A
PO. 80' .929
Calle Samuel Lewis
Culded de Panama
101 64·VOO
T~ex' 3431103 Curunda.

Canil Zone
Cable' ELECTRO" Panama

PARAGUAY
U Mela~ed 5 Rl.
o.VISfl1n Apamos y EqUipos

Mtdicos

OIVt~~lr~:r:t:: r~~Ut~~~6n
P 0.80' 676
Ch~e-482, EdlflC/o Victoria
A5unc::k'n
lei 91·211.91-212
Ga~e: RAMEL

PERU
Compaflfa EleCHo Mto.ca SA
los Flamencos 145
San ISidro Casilra 1030
Uma I
Tet· .1-4325
Cable ELMEO lima

PUER~O RICO
Hewlett-Packard Inter·Ameflc.as.
Puerto RICO Braoch Onlce
Calle 272.
No 203 Urb. Countl)' ClUb
Carolina 00924

'T,I 16091 762-1255
Telex 3450514

URUGUAY
Pabro Ferrill\dO S A.
Comercial e Indusu,al
Avenioa Halla 2877
Casiha de Correo 370
Montevideo
Tel 40·3102
Cable: RADIUM Montevideo

VENEZUELA
Hewlett·Packard de VellellJela
CA
POBox 50933
Car~$ 105
los RUlce~ None
3a Transversal
EdlflCl0 Segre
Caracas 107
1,1 35·00-11 (20 'nos)
Tel", 25145 H(WPACK
Cable' HEWPACK Cala.cas

FOR AREAS NOT LISTED. CO,
Mewlelt·Packard
Inler-Amerlcas
3200 Hiltvlew Ave
Palo AIIO, California 94304
T,I (4151 '93'1501
TWX 910-313-1260
Cable: HEWPACI< P310 Allo
Telex: 034-6300. 034-6'93



EUROPE, NORTH AFRICA AND MIDDLE EAST
AUSTRIA
He\Ylen·P~C\3rd Ges m 1) H
Hanr:lelskat 52
PObox 7
A·1205 Vienna
Tel lO222t 351621 to 27
cable' HEWPAK VIenna
lele~ 75923 tlewpak a

BELGIUM
Hewlen·Par:k.ard Benelu;(
SA IN V
Avenue de CQI-Vert. 1.

~~~~~~k(~~~I::\s

~~~!~~2~AUlel~ ~~lJsseIS
Tele~ 23 J.Q.i palDtlen btl}

CYPRUS
Kypronlcs
~9. Gregarios & Xenopoulos Ad
PO Box 1152
CV-Nlc:osia
Tel '5628129
Cable KYf'RONICS PANDHilS
Telex 3018

CZECHOSLOVAKIA
VYVOlova a ProvOLn, Zakl3(1na
VY2~umr]y;;:t1 Ustavu \' Becholll<::lCh
CSSR-25097

8echoyice u Pr,ahy
Tel 899341
Telex 121333
InSII\ul~ 01 Meolcal BIonics
VySkumny Uslav Lekarskel BIMlky
Je<llova 6
CS,88346 Bratislava·1<ram3re
Tel 44·551145·541

OOR
Enlw1Ck;lulIgslabor der TU Dresden
~D~~~30~srnstllul MeinsDer9

Waldhe;m/Meinsberg
Tel 37667
Tele~ 112145
hpon COnlaCl AG Zuerich
GueOlher FJ>rgber
SCh1egelstr3sse 15
1040 Berlin
Tel 42-74·12
Telex 111889

OE:NMA,-Rt(
Hew!er.l· ..u;ki:lrd A.'S
Oalit'o:

ke(od
66'0
ACK AS

Telex 16& 40 hpas
Hewlen·Patkard AJS
Nave,.,ej 1
OK·860D Silkcborg
Tel 106162 71 66
Telex 16640 hpas
Cable HEWPACK AS

FINLAND
HeVJle-tt·Par~ard oy
~1.ahk~hOustintle 5
PO Bo\: 6
SF·00211 t'ielsln~1 21
Tel 19016913031
Cable HEWPACKOY Helsln~1

le(ex 12-1563 HEWPA SF

FRANCE
Hewlett·Pac\(;a/d Franre
Ouar1ler d~ Cour1aboeuf
BOlle Posrale No 6
F·91401 Orsay Cedex
lei ('19077B 25
Ca~le HE WPACK Orsay
Tele:e- 6001J4B

Hewleu· Pac~ard Fram:e
Agency Reglonale
"Le Saquln'
Cl1emm des Mouilies
B P. 162
F·69130 Ecully
lei 1761338\ 25
Cable HEWPACK Ec:uly
fele~ 31 Ot) 17

Hewlett·Packard France
Agence Reglonale
Pericef)tre de Ja Ct1pll!!re
Chemin de la Ceplere, ~O
F·31300 Tou(ouse-Le Mirail
Tel (61) 40 n 12
C."', H[WPACK 51957
Telex 510957
Hewlen·Pack,ud France
Agence ReglOl'lale
Aeroportprlnclpal de
Marseilie-Mangnane
F-13n1 MBrlgnane
Tel 191) 69 1236
Cable HEWPACK MARGN
Telex 410770
Hewlefl·Pac~ard France

~r~~ee~u~e9Ici~a~~cl1este,
6 P 1124
F·3501d Rennes Ctdex
lei (991363311
Cable. HEWP~CK 74912
Telex 740912
Hewlett-PackarO France
Agence Regronale
74. Allee de la Rober1sau
F·67000 Strasbour9
lei (36) 35 23 20..21
Telex 890141
Cable. HEWPACI\ STRBG
Hewlen-Packard FIance
Agence Reglona1e
Centre Vaub~n

201, rue Colbert
Entree A2
F,59000 Lille
lei (20) 51 44 14
Telex 82074<1
Hewletl-Packar{j france
Centre d' AffaHe.s Pans·Nord
BallOlent Amp~re
Rue oe La: Comm\lne de P.lflS
6 P 300
F·93 1>3

Le Blanc Mes(lll CEidex
Tel 101) 931 68 50

GERMAN FEDERAL
REPUBLIC
Hewlell-Packilfd GmbH
Vertnebslenlrale FranldUr1
6ernerstr35se 117
POS~3ch 560 140
0·6000 Frankturt 56
T,I' {D6111 5D 04-1
Cable' HfWPACXSA Franklurt
Tere~ 04 13249 nptlm<,
HewletHackilfd GmbH
Terhnlsches Buero Bbbli~gen

HerrenbergerSlrasse 110

~~rO?0~O~~~~6r~n, WlJmemberg

Cable HEPAK BObllngen
hlex: 07265739' bbn
HewJeH·Packard Gmbh'
Technlsches Buero Oltsseldort
Emanuel·Leutze·Su 1 (Seeslernj
0·4000 Dusseldort 11
Tel (0211) 59711
Tele~' OB$/a6 533 hpdd d
Hewlett· Packard GmbH
Tecllnrsct)e'ii Bue,oHamblirllJ
Wilndenslra~se 23

~~~0(~~oHi~~3re3 '
Cable H~WPACKSA Ha mbur9
Telex' 21 63 032 ~phh d

Hewlert-Packard GmbH
Tec~nisches Buero Hannover
Am Glossmarkt 6
0-3000 Httnnover-Klufeld 91
Tel' (0511) 466001
Telex 092 32'59
Hewlett-Packard GmbH
Technlsches Buefo NllremberQ
Neumeyar Sir 90
0-8500 Nuremberg
Tel: (0911) 563063185
Telex 0623 860
Hewlett-Packard GmbH
TechnlW$ii Bue-ro Munchen
Umed1x;'Hnger Strasse 28
ISARC~
0·8012 Ottobrunn
Tel 10691 601 30 6H7
Cable' HEWPACKSA MlJrrchel'l
Tele~. 05249S5
Hewletl'Pilckaro GmbH
Techl\lsCiles Buero Berlin
Keirn Strasse 2·4
0-1000 ~rnn 30
lei (030124 9lJ 86
Tele,;' Ii!. 34(}5 lipoln d

GREECE

~z~t~~m~~aS;r~~~S
GR-Alhens '26
Tel 3237731
CaOle. RAKAR Alhens
Telell, 21 59 52 rk<l:r gr
Analytical Only
"NTECO

G Papath311asSl1u & Co,
Marnt 17
GR - AthenS 103
T", 522 191;
Cilble INl'fKNIKA Athens
Telex 21 5329 INTE GR
M~dlc.al Only
Tecl1nomedHelias lid
52,Skoi.lla Streel
GR . Alhens 135
1'1: 362 6971. 363 3830
Cable:elalak athens
Tel'" 21-4693 [TAL GR

HUNGARY
MIA
MuszelugYI ~s Merestechl'llk.al
Slolgalata
Lenin Krt. 67
1391 Budapest VI
Tel' 42 03 38
Telex 2251 14

ICELAND
Me(hcalOnly
EJding Trading Company Inc,
Hain.lrh....oll . Tryggvatotu
IS·Aeyklavl k
Tell 5820
Ca-:'le· EWING ReyKlavl);

IRAN
Hewlett·Packard Iran ltd
No. 13 Foul1eenlh 51
MlJemad Avenue
PO Box 41/2419
IR·Tehran
Tel 651082-7
Tel!!l: 213405 tiEWP IR

IRAQ
Hr:wll!ll·Packc1rd Trachrtg Co.
ManSOOf City
Baghdad
Tel. 5517327

~~I~I~ ~~5~p~I!~~~~Q ,k
Baghllild lfdq

IRELANO
Hewlelt-Paekard Ltd.
KHl9 Sireet lane
GB·Wlnne(sh,Wokingllam
Benes, RG11 5AR
Tel (0734) 78 <17 74
Telex- 847178/848179

ITALY
Hewlett·Packard Itallana SpA
Vi.l Amengo Vespucci 2
Casella post~le 3645
1-20100 Milano
Tel {2l6251 {W hne'iiJ
Ca.ble HEWPACKIT Milano
Telex' 32046
Hewlett-Packard Itallana S \> A
Via Pietro Maroncell; 40
(aog Via Vlsel"llln}
(·35100 PllidoVB
lei. {491 66 '8 86
T~le;t 41612 Hewp<1ckl
Medical only
Hewlett·Packard 11a/l<lnGl S.p A
Via d'A9h1ClfOI 7
I-56 Ion Piss
1" 1050123104
Telex: 32046 Via Milano
Hew/ell-P.lckard Iiallana 5 p A
Via G. Armelllnl 10
1-00143 Roms
T" 106) 54 69 61
1eleil-.61514
C.;:b~e HEWPACI(I1 Roma
Hewlel1·Packard IlallClM SpA.
Corso GlovaMr lClnz3 94
1- HH30 TotinO
T,I: (D11) 6622'51659308
Medlci:lllCalculalOrs Only
Hewlett-Packard Ital,ana SpA
VLa Prrncrpe Nicola <13 G/C
1-95126 Catania
T" (095) 37 0; 04
tiewlett-Pack.lrd lIahalla SpA.
Vl<l: Amengo VesDuccl. 9
1·80142 Napoli
T,I (0811337711
Hewleu-Pa<:kald Icaljana S,p.A,
ViaE Masl. 9I"B

~':101~~ 1?~~o?8n;7

KUWAIT
AI-Kha1diya Tra~rng &

Con1nc\lng Co
POBox 830
Kuwall
hi 424910
Cable VISCOUNT

LUXEMBURG
Hewlett·Packard Bfrnelux
S A IN V.
Avenue du Col-Vert. 1.
(Groenkraaglaan)
B·l 170 BrU$..S&ls

t~lbl~O~At~2Bi~ ~~lJSSel!>
Telex ?3 494

MOROCCO
Geretl
190. Blvd, Brahlm RoUoanl
Casablanca
rei 2S·'6·76J25·90·99
Cable Gerep-Casa
felell:' 23739

NETHERLANDS
Hewlell-PaCl(aro Benelux: N V
Van He\Jven Goe4hanl.aan 121
PO. Box 667
UL-J134 Amstelveen
Tel: 1020) 47 20 21
Cable PAlOBEN Amslerd<lm
Telex: 13216 hepa nl

NORWAY
Hewlett·Packard Norge A/S
NtJsvel~n 13
BOx: 149
N·134<l: Haslum
Tel 1011 53 63 60
Telex 16621 hpnas n
POLANO
Blura InformaCjI TechnlczlleJ
Hewle«-Pack;ud
U1 Slawki 2. 6P
00·950Warszawa
Tel 395962r3'3SHH
Tele~ 81 2453 hepa t)1
UNIPAN
Z.lklad 005w1aoc131ny
Budo.....y Ap-3ralury NaukOwfl
Ul Kralowel Hady NarOdoweJ 51/55
oo·aoo WarSnJwa
Tel 36190
Telex. 81 4648
Zaklady N2Iprawc~e Sprwu

Medycznego
Plac Komuny Parysklej Ii
90-001 Lodi
Tel 334-41,337-83

POATUGAL
Teleetr.a·Empresa Tecnlca O'e
E,QtJlpamemos E"lectrtc.os S a r I
Rua ROdrigo da Fonseca 103
POBox. 2531
P-Usbon I

~~lbl~~~E~~tPR~2lISb0r1
Telel: 12598
Mec.1lC.llof)ly
Mundmter
Ime/camblO MUndloll de Comerclo
Sa r I

~~oll. ~O~e2~~~la( 13B

P - Lisbon
Tel 1'9) 53 213117
Cable INTERCAMBIO tiS bOil

RUMANIA
Hewjen·Pa::::kc1rd Reprez~rl\a111a

Bd N Balceseu 16
Bucharest
lei 158D23i136685
Telex 10440
11 R U C
Intteprmderea Pentrlt

lnlretlf1erea
S1 Repararea UlilaJelor de Calcul
B-dul PI",t. Dlmlt'le Pampel 6
8ucharest-Seclorul 2
lei 126430
Telex 11716

SAUOI ARABIA
Modern Electramc EslaOtlshmenl
J(Ulg Abdul Am Sir (Head otllcel
P 0 Bo~ f228
Jeddah
T,'· 31173·332201
Cable ELECTRA
P 0 BaK 2728 {SelVlce center)
Riyadh
)'el 62596·66232
Cabl'. RAOUFCO

SPAIN
He .....lell-Packatd Esparlola. S A
Jerez No 3
E·MaO(ld 15
Tel (1145826 ao (10 "I1£S)
Telex 23515 hpe
H~wl£lI-Packard fspanola. SA
Mllaf)csaoo 21-23
E·8ar«:eft; 17

+:\e)3~~3~~e(~ Irnesl

Hewlen-Packard Espanola. S A
All Ramdlt 'I taral 1
Ed,fICIO Se'Jrlla, plama CJ,
E·Sevllle 5
Tel 64 4<:l 54/58

Hewlell·Pack.lr<1 Espanola S A
Edl!L<:IO Albia II 7' B
E"-Bilbao-1
Tel' 23 83 06!23 82 06
Calcu'~1ors Only
Hewlett·Packard Esp.anOla SA.
G'an Vta: Fernando Et CatQIICO, 67
E·Valencla-8
Tel 32667 161326 65 55
SWEDEN
Hew'en-Paekard S....ellge AB
~~~~~elsvGlgen 1-3

5-161 20 Bromma 20
Tel' (06) lJD 05 50
Ca", MEASUREMENIS

Slockholm
1'ele~ 1072'
Hewlett-Packard Sverlge AB
Oslra Vlmergalan 22
5-702 .10 Orebro
Tel {O.9) 1.1 07 2Q

Hewlell·Packa'd Svenge AB

~_~~~ISj:'~~:~ra Frotunda
Tel 1031) 49 09 50
Telex 10721 Via Bromma Oflice

SWITZERLAND
Hewlett·Packard (Set1welZ~ AG
ZlJrChelstra'iiSe 20
P.O. flax 307
CH-8952 Sehlleren·ZuriCh
lei 10'173052 4D/730 18 21
Cable: HPAG CH
Telex, 5393J hpag ch
Hewlen·Packara (schwelz) AG
Chateau Bloc 19
CH-1219 Le Llgnon·Geneva
Te1' (022) 96 D3 22
Cable' HEWPACKAG Geneva
TelelC' 27 333 np39 Ch
SyFlIA
MedlcallCdlculatolonly
Sawah & Co.
Place Alme
B.P. ?J08
SYR-Oamaseus
Tel. 15367. 19697 14268
Cable SAWAH, Oamascus
TURKEY
~e~.k~~kE~~~neerlflg Bur~au

Beyoglu
TR·lslanbul
lei 4'34040
Cable TELEMII.TfON Istanbul
Tele~ 2J609
Meolcalonly
EM A
Mutlendls1!~ KolJeklrl Sirkell
Ad3~ale SOkil~ 41/S
TR-Ankara
Tel 175622
AnalytIcal only
YilmaJOryulek
Mlill MuCla(aa Ca.<J NO 16/6
KlIllay
lR·Ankara
Tel 250309
Telex 4~576 Ozek tr
UNlrED KING DOM
Hewlett·Packard Ltd
KHlg Slreet l-ane
GB· Wlnnorsh. Woxmqharil
Berlts RG11 5AR
T" (073') 78 477'
Cdbre ttewple London
Telex a47178.'9

Hewlelt·P-ack.lrd LCd
T'afalger House
NaV3g3t1on Road
Altdnc:t1.am
Cheshire WA14 1NU
Tel 10&1) 92B 6422
Cable: HewplB' Manchester
Telex 668068

Hewlett-P.ilckafl;! ltd
lygon Court
Helew.lrd Rise
Oudley Road
Hllilesowen,
West Midlands B82 8S0
lei: (021) ;509911
Telex' 339105

Hewlett·PaCkard lid
Wedge House
799, London Roaa
GB-Thornton Heath
Surrey CR4 6XL
Tel: 101) 684 010318
TelOK 946825

Hewlett·PaCkard Lt;}.
C/o Ma\:ro
Sou,,", 5eNi~holesate Celllfe
Wear Induslrial Estate
Wil~hinglon

GB-New Town. County Dlfrharn
Tel W~shm9ton 464001 e~l 57158

Hewlett-Packard Ltl1
10, Wesley SI.
GB-CasUefotd
West Yorkshire WF10 lAE
T,,: (D9I751 50402
Tele:e- 557355

Hewlell·Packafd Ltd
t. Wallace Way
GB-Hllchln
Hel1s
Tel' (0462J 52824J56704
Telex. 825981

USSR
Hewlell·Packard
Represefllallve Offlte USSR
PoSlrovst(y Boulevard 4/17-KW 12
Moscow 101000
Tel'294-2024
Telex: 1825 hewoak SU

YUGOSLAVIA
Iskra·standardlHewlelt·Pac';ara
Mlkloslceva J8NII

~~1~0301 W~~~2a16 74
Teler, 31583

SOC1ALl$T COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard Ges m 0 H
PO, 60x 7
A·1205 Vienna, Austria
T,I (0212135 '621 1027
Cable' HEWPAK Vienna
iele~ 75923 hewpak a

MEDITERRANEAN AND
MIOOLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT:
Hewlel1-Pa:ckard SA
Med,lerrarlean and Middle
EaslOperallons
35, KolokOlronl SlIeet
?Ialia Kefall~riou

GR·Klfl~$I,l·Athens Greece
Tel 8080.337(359/429
Telex 21·6588
Cable HEWPACKSA Athens

FOR OTHER AREAS
NOT LIST EO CONTACT
Hewlett·Packard 5 A
7, rue du B01S·du-lan
P.D Box
CH-1217 Meynn 2 • Geneva
SWltletland
lei' (022) 62 70 00
C,lble' HEWPACKSA Geneva
Tele;.:: 22486

UNITED STATES
ALABAMA
8290 Whitesburg Or 5 E
POBox 4107
Hvnlsville 35802
Tel 12051681-4591
MeOIl:.itiOnly
228 'iN Valley Ave .
Room 220
Birmingham 35209
Tel: 120519'1·208112
ARIZONA
2336 E Maonolia SI
Phoenix 85034
Tel 1602) 244-1361
2424 East Aragon Rd
Tucson 85706
Tel' {602) 294-3146

-ARKANSAS
Medical Service Only
PO. Sox 5646
BIa.C1y Station
LIl11e Rock 72205
Tel 15DI1376,'844

CALIFOR,.,IA

~~~?e~a~~~rt~~rlhorDe Ave

Tel (7141610-1000
3939 Lankershlm BOtllevafd

fe~~~1~t~lr;:~~~ 9 160~
TWX. 910·499-2671
6305 ArIzona Place
Los Angeles 90045
To: 12131 649-2511
l'WX 910·328·614]
. los Angeles
T,,· 1213) 776-7500
3003 Scott Boulevard
Santa Clara 95050

~t3nm:~~~

~~I~~~r4;~:~-6165
646 W NOr1h Malket Blvd
Sacramento 95834
Tel: 1916) 929-1222

96iJ6 Aero DrNe
PO BOl; 23333
San Diego 92123
Tel (714\ 27.9·3200

COLORADO
5600 South Uisiel Parkway
Englowood 80110
T~I: (303) 771-J455

CONNECTICUT
12 lunar Drive
Nl'w Haven 0&525

~l~n~r;~~~
FLORIDA
PO Bo< 24210
18(}6 W, Oakli!f1d Par~ Blvd
Fe Lauderdale 33311
1" 13D51731-2020
.Jacksonville

~~r~l(cga~4~e~~~06~~
P.O, box 13910
6177 lake Ellenor Or
Orlando 32809
Tel' (305~ 859·2900

POBox '2826
Pensacola J1575
leI' (904) 476·B422

GEORGIA
P.O. Box 105005
Atlanta 303.18
lei: 140<:l1 955-1500
lWX·8'0·766-4690
Medl~al Service Only

~~~r40~\a7~~~8~92
PO. Box 2103
Warner Robins 31098
T," (9'21922.0449

HAWAn

~a,;~0~~,uK~~3i~reer
T,.: (8061955-44;5
Tele:-;: 723· 705

tLlINOIS
5201 Tollvl.ew Or
Ftollio9 moadows 6000a
1,1: 13121 25;-9800
1l'1X. 9'0-687·2260

INDIANA
7301 North ShadelaAd Ave
IndianapollsJ6250
leI (317)842-100D
TWX' 610-260·1797
IOWA
t90Z BrOadway
10.... Cl\y 52240
hi' (3191 3Ja·9J66

KENTUCKY
Medlr.aIOnly
Atkillson SQuare
3901 Atklns!)n Dr .
$!Iile)OI
Louisville 40218
lei' 1502) 456-1573

LOUISIANA
p_o. Box 840
3229-)9 Wir~ams Boulevard
Kenner 70053
1" 1504"'3-6201

MARYLAND
6707 Whuestone R.oad
Baltimore 21207

i::;p~\'n~~:~~~~
2 Choke Chelry Road
Rockville 20.850
,,,' (30119'8-6370
lWX: 710-826-968'

MASSACHUSETTS
32 Hartw~11 Aye

~:,~t~~;186~~~~~(}
TWX 710·326·6904

MICHIGAN
23S5S Restl3rch Dnve
Farmlnglon Hills 48.024
T," (3'31 476-6400

MINNESOTA
2400 N Prior Ave
St. Paul 551 t3
lei (6)2) 636·0700

MISSISSIPPI
'Jackson
Me<!lcal SeMet only
lei (60'1982-9363

,..ISSOURI
11131 Colorado Ave
Kansas City 64137
Tel' 16161 763-6000
TWX' 910-77\·2087
148 Weldon Parkway
Maryland H&lghts 63043
T~: 1314) 567-1455
TWX 910-764-0333

NEBRASKA
Medical Only
7171 Mercy Road
SUlle 110
Omaha 66106
7el 1'021 392-0948

NEw JERSEY
W 120 Cenlury Rd
Paramus 07652
Tel: (1011 26>-5000
TWX. 7'0-990-4951
Crystal Brook Professtonal

BlJ l jd1n9
Ealontown 07724
Tel 12011 542-'364

NEW MEXICO
P,O 80x 11534
Stallon E
11300 Lomas Blvd, N.E

~~I~~smer~2~1~~623
lWt..916-989-1185
156 Wyau Orwe
Las CrucH SUlD:l
Tel: ISO~) :.2li-Z4!4
TWt. 910-9tl-(J!I;)

NEW YORK
6 Aulomatjo~ lane
Compule, Pa/Io:
Albany 12205
1", (5161 458·1>50
201 South Avenue
POU~hkeepsle 12601

~~'x(' ~{6.~;~:~~~~
39 SaQrnaw Onve
Roch-es1er 14623
Tel: 1716) 473-9500
TWX. 510-253,598\
585& East Molloy Road
Syracuse 13211

~P!fU~'\:bm
I Crossway'ii Par~ Wesl

f:~~~f~1'2:'Zj60
nvx 710·990·4951

NORTH CAROLINA
PO Box51sa
1923 North Mom Street
Hlsn Polnl 27262
T,i. (9'91 885·3101

OHIO
16500 SpragtJe RoaO'
Cleveland 44130
lei' (2161 243-7300
lWX' 610-'23-9430
330 Proqless 'Ad
Oaylon 45449
lei' 15131 859-8202
t041 I(In9smili Parkway
Columbus .13229
Tel' (6'4) 436·1041

OKLAHOMA
P.D Bo,32008

~~I~~~i~'/~!~6l'32

OREGON
17390 SW Lowef Boones

FeJry Road
Tuslalln 97062
1,1' (503) 620·3350

PENNSYLVANIA
l1t Zeta Orl'",e
PinSburgh tS23a
Tel (4121782-Q.40n
1021 8th Avenue
KIng of Prussia Industrial PU);

~;lnY2nt?65~~~O~9406
TWX 5'0-660-1670

SOUTH CAROLINA
6941-0 N Trer1Mlm Road
Cofumbia ?9260
lei (80]17B2·6A93

TENNESSEE
-Knoxville

~etO\~~5~e52lj:5~~~

1473 M;;r:!lSon AveClue

~~(lD~\S2~~~~~72
Nashville
MediCal Service orlly
Tel (615) 244·5.t<l8

TEXAS
P.o Box 1270
201 E, Arap4t10 Rd
Richardson rSOBa
lei (214) 231·610t
POBox 27409
6300 WeSCD3rk Drive
Hovslon 77057
lei 1713) 781-6000
205 Billy Milchell Road
San Antonio 78226
Tel (512) 4:1<·6241

UTAH
2i60 South 3270 West Street

re~ll(i(me4frl"7~~119

VIRGINA
POBox 12778
No 1 Koger Exec Center
SUI'~ 2.2
Norfolk 23502
Tel (804) 461·402516
POBox 9669
~914 Hungary SprIngs Ro.ad
Richmond 23228
T" 18041265-:1<31

WASHINGTON
8ellehel{1 OMlce Pk
1203-l1:4th Ave S.E
8ellovue 93004

i~X~2~n_~~t~~~~
'WEST VIRGINIA
MedJcalrAnalytlcal Only
Charleston
Tei' (30') 345-16'0

WISCONSIN
9004 West lincoln Ave
West Allis 53227
Tel (414) 541·0550

FOR U.S. AREAS NOT L1STEO:
COrltact Ihe regional oHice
nea'eSI you Atlanta. Georglil .
Nonh Hollywood. Cahlornia,.
ROCl(l,llIe, Maryland ..Roliing MeadOWs..
JIlIIlOls.Their comple1e
addresses are liSled above.

'Service Only



08709·90004.

HEWLETT h~ PACKARD

PRINTED IN U.S.A.




