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.


http://www.tm.agilent.com/
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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 fo 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 of Standards to the extent allowed
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 Numher: 8709A
Date Printed: June 1969
Part Number;  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 — Serial Prefix or Number _______ Make Manual Changes ——
837-00147 thru 837-00151] 1 1141A00216 1,234
948-00152 thru 966-00161| 1,2 1221A00245 thru
1221A00314 1-5
09266A00192 thru 1,2.3 1418A00315 thru
0966A00215 1418A00366 1-6
o 1448A00367 thru
1448A Prefix i-7
ERRATA 1646 A 1-8

B=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).

PPage 1-1, General Information:
Add the following information preceding Paragraph 1-1:

1-1A. SAFETY CONSIDERATIONS Operation
Genetral BEFORE APPLYING POWER make sure the ac
input of the instrument is set for the available ac
This is a Safety Class [ instrument and has been line voltage, that the correct fuse is installed, and
manufactured and tested according to international that all normal safety precautions have been taken.
safety standards. {See Warnings below).
NOTE

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. Free copies are available
from all HP offices. When requesting copies guote the manual identification information from your supplement, or the maodel
number and print date from the title page of the manual.

30 May 1977
13 Pages

HEWLETT hp, PACKARD

Printed in U.S.A.



Page 2
1-1A. SAFETY CONSIDERATIONS (Cont'd)

Safety Symbols

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.

Indicates dangerous voitages.

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

WARNING The WARNiNG'sign denotes a hazard.

_I It calis 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.

A\ |>

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.

CAUTION

Operation

CAUTION

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.

Adjustment or repair of the opened instrument with the

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.

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.

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

I WARNING I

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.

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 reduires that
you work with the protective covers
removed and with ac power connected. Be
very careful; the energy at at many points in
the instrument may, if contacted, cause
personal injury.

HEWLETTEPACKARD
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ERRATA {(Cont'd)

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

WARNING I

BEFORE THIS INSTRUMENT 1S 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 cahle, 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 AbB 08410-2009
A2 08709-2000 AT 08410-2041
Ab 08410-2006 A8 08410-2007

Change A1R8 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 A1R25 to R:fxd, met flm, 12.1K ohm, 1%, 1/8W, HP Part No. 0757-0444.
Change A1R35 and A1R36 to R:fxd, met flm, 31.6K ohm, 1%, 1/8W, HP Part No.
0698-3160.

Add A1R38, R:fxd, met flm, 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 ABC3 to C:fxd, mica, 56 pF, 5%, 300 VDCW, HP Part No. 0140-0191.
Change ABC4, A5CE, ABCT7, ASC8, A5SC9, A5C14, and ABC15 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 ABL2 to Coil:Molded Choke, 8.2 uH, 10%, HP Part No. 9140-0105.

Change ABQ4, A5Q5, and ABQ6to Transistor:NPN Silicon, HP Part No. 1854-0073.
Change A5R7 to R:fxd, met flm, 825 ohm, 1%, 1/8W, HP Part No. 0757-0421.
Change A6C1, A6C2, A6C3, A6C4, ABC10, A6C13, and A6C13, and A6C14 to C:fxd, cer,
0.01 uF, +80-20%, 100 VDCW, HP Part No. 0160-2930.

Change A6CR1 and A6CRZ2 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 flm, 2370 ohm, 1%, 1/8W, HP Part No. 0698-3150.

Add A6R17, R:fxd, met flm, 196 ohm, 1%, 1/8W, HP Part No. 0698-3440.

Add A6R18, R:fxd, met flm, 100 ohm, 1%, 1/8W, HP Part No. 0757-0401.

Add ABR19, R:fxd, met flm, 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 ochm, 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 S2 and S3.

HEWLETT @ PACKARD
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ERRATA:
{Cont’d)

Change new S2 (formerly S3) from HP Part No. 3101-0070 to HP Part No. 3101-0033.
Change XDS1 and CDS2, Lens:Lampholder, from HP Part No. 1450-0157 to HP Part
No. 1450-0167.
Add W1, 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:

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 XF1 to HP Part No. 2110-0464 FUSEHOLDER.
Add HP Part No. 2110-0465 FUSEHOLDER 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 A2ZR4.
Page 7-7, Figure 7-bc:
The positive end of C5 should be shown connected directly to CR5 and CR6, and not
to the emitter of Q10.
The positive end of C10 should be shown connected directly to JR13and CR14, and

not to the emitter of Q4.

HEWLETT W PACKARD



Supplement A for 08709-90004 Page b

ERRATA: | Pages 7-9/7-10, Figure 7-6¢:
{Cont'd) ; 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 ASL5 from Reference Designation Box and from Parts List.

Change AHBR3 and AS5R6 to R:fxd, met fim, 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 ABR2 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.

A
AZLI A2L3 |02L';3 @x?w
I8UH so0s 27UH 12
5000p
{THRU) L |
. azL? .
PHASE ERROR 3830 IOUH |
EGNAL FROM 5oS§DF D) I
A N S
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XAS (PINT} =
13
ne — 3¢
i
| |
—

J

|
15 @ CCHRECTION VOLTAGE TO
OUTPUT AMPLIFIER
A | P/O Al
A2C9
IIOF’F
= (THRU)

Page 7-21, Figure 7-2

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

XA8
|
I
|

A2L8 AZL9
33UN

33UH

i
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A2Cl1IZRAZCI2

Y SIGNAL FROM
50009FI§0009F]: LUl

— DETECTOR B

XA5 {PIN 3)
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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 [ for general safety considerations applicable to this instrument.

CERTIFICATION

Hewletr-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 measurements are traceable to the United
States National Bureau of Standards, to the extent allowed by the Bureau's
calibration facility, and to the calibration facilities of other International Standards
Organization members.

WARRANTY 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 Hewlet!-
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,

HEWLETT W PACKARD



Supplement A for 087 09-90004 _ Page 7

CHANGE 1:

CHANGE 2:

CHANGE 3:

CHANGE 4:

Page 7-7, Figure 7-5¢ and Parts List:
Add A1R45, R:Var, 2K ohm, HP Part No. 2100-2497 to Parts List. Place on schematlc‘
between R2 and R 3, 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.

Parts List:
Change F1 (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 slo-blo, HP Part No. 2110-0064 to 0.2 amp slo-blo,
HP Part No. 2110-0235.

Change J4 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 XDS1, Lens: Lampholder Red Plastic, HP Part No. 1450-0152 to
Lens: Lampholder White Plastic, HP Part No. 1450-0157.

Change W1, Power Cable: Detachable, from HP Part No. 8120-0078 to HP Part No.
8120-1348.

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 UH 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 UH.
Change L2 to 3.3 UH.

Add the following note to Replaceable Parts for explanation of the 8709 A 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 8709 A color scheme beginning with this change. (Includes
MINT GRAY front panel, OLIVE BLACK meter bezel and OLIVE GRAY cabinet).

8709A OPTION AS85 - 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).
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CHANGE 4  Page 6-11, Table 6-1:
(Cont'd) Add ASCZ HP Part No. 0160-0127, CF 1.0 u F 20% 25V
Add ABCRl HP Part No. 1901- 002o Diode Sil. 150V

Page 6- 12 Table 6-1:
Add A8R4l HP Part No-0757-0442, RF 10K 1% 1/8W
Add to Reference Designation M1 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

5060-8577 COVER: 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 Numbex
08709-00006 FRONT PANEL (MINT GRAY) (STANDARD)
08709-0002 FRONT PANEL (LIGHT GRAY) (OPTIONS)

Page 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 Numbeyr 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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CHANGE 4
{Cont'd)

CHANGE 5:

Page 7-21/7-22, Figure 7-12-b: ' '
Add the following partial schematic between XA8 PIN 14 and the junction of A8Q9Y .

Collector, A8R30 and A8R32.

TO A2XAT PINS{

TO a2uIC

SCHMITT

TRIGGER
Q8,Q9
1853-0020

TO 08 EMITTER
R35
383
-1.67
+0.9

TQ JUNCTION OF
R34 AND RX7

TO BASE
Rz CFQIO
17.8K

R30

%nreo

-20v

Page 4-7, Figure 4-5b.

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

Page 6-2, Table 6-1.

Change A1C13 and A1C14 to HP Part No. 0160-0174 C:FXD 0.47 uF25 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 ¢ H.
Change A3L2 to HP Part No. 9140-0112 COIL CHOKE 4.7 uH.
Change A4 to HP Part No. 08709-60011 BOARD ASSY AMPLIFIER.
Delete A4C6 HP Part No. 0150-0093 C:FXD .01 uF100V.,

Delete A4C8 HP Part No. 0180-0376 C:FXD ELECT 0.47 uF10% 35 VDCW.

Add A4C20 HP Part No. 0150-0093 C:FXD .01 uF100V.

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 uF100V.

Delete A4CR1 HP Part No. 1901-0022 DIODE GERMANIUM 5 WIV.
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 tH10%.

Page 9

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
referred to as being 500 to 600 kHz.)
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CHANGE 5. Page 6-7, Table 6-1.
{Cont'd) Change A4L2 to HP Part No. 9140-0112 COIL CHOKE 4.7 ¢H10%.
: Add A41.20 HP Part No. 9100-1624 COIL CHOKE 30 uH10%.
Add A4L21 HP Part No. 9140-0112 COIL CHOKE 4.7 H 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 A4R11 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 A8CI1 to HP Part No. 0160-0174 C:FXD .47 uF25 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 uF.
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 uH.
Change A3L2 to 4.7 uH.

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 uF.

.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 oscillator to an external 20 MHz + 200 Hz 51gna.l
of 0.1 Vrms to 2.5 Vrms level.

_Change HELIX OUTPUT to ERROR SIGNAL OUTPUT.
Delete 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 Page 11

»CHANGE 8: Page 6-13, Table 6-1.
Change XF1 parts identification to read as follows:

I;zeferenf:e HP Part No. Description
esignation
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

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

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, 8703A (CHANGE 6)
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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 8620C/86230A 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. Table 1-1. Specifications:
Add to Input Frequency, "(Option H10): 21.4 MHz".
Add to 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).”

Page 4-2. Figure 4-1. Functional Block Diagram:
Add the following to the HELIX OUTPUT:

+
oxo

7
L

+ or - L
Al +12Y INVERTER FouTPUT)
AMPLIFIER [ I_HELIX |

PRINTED IN U.S.A.

1400 FOUNTAIN GROVE PARKWAY, SANTA KOSA, CALIFORNIA, 95404, U.S.A.

oo ot

STy wemen.
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MANUAL CHANGES (Continued):

Page 6-9. Table 6-1. Reference Designation Index:

Change: A6 from 08709-6008 to 08709-60053 Oscillator
Assembly: 21.4 MHz.
Change: A6Y1 from 0410-0159 to 08709-20024 Crystal: 21.4 MHz

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

REFERENCE HP PART NO. | QTY DESCRIPTION
A101 08709-60048 | 1 + Inverter Amplifier Assy.
A101C1, 3, 4 0160-4084 3 C:FXD .1uf 100V
Al0ic2 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 1% .125HW
A101R5, 6 0698-3156 2 R:FXD 14.7k 1% .125W
AT01Q1 1855-0020 1 Trans: J-FET N-Chan
AT101U1 1826-0081 1 IC: Lin Amplifier
A101VR1, 2 1902-0041 2 Diode: Zener 5.11V t 5%
Add: S101 3107-0163 Switch: Sub~mini toggle, SPDT

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

s -
1+
\‘ 5 % +20V
Siol

1 IwvERTER
AMPLIFIER

Alo}

OVTPRUT

AMP AND >
LIGHT AHP__~
o=@ J3

SERVO oUTPUT

J2
HELIX OUTPUT

20 v

Change A6 Assy to 21.4 MMz Oscillator Assy
PRINTED IN U.S.A.

T

1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CALIFORNIA, 95404, U.S.A.
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MANUAL CHANGES (Continued):

Page 7-10. Figure 7-6¢c. Al Power Supply/Amplifier Assy
Add the following schematic at the Helix Output of the Al Board:

70 At BOARD
PIN2

Alol INVERTER (08709-20048)

T t

+20V

VR
1302~ 0011

SH1Q
]
v o
To Al BOARD 0.
vouT J2
i - = EXROR
&ND . ) SIGNAL oUT
TO Al BOARD —@*ﬁ &
c2
| swiren 220

308

YR2
1302-0041

~20V

FotARITY T0 Al BOARD

|
S | pe
° ™
| 'fsnon I
|
. H

Q s B

PRINTED IN U.S.A.

1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CALIFORNIA, 95404, U.S.A.
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MANUAL CHANGES (Continued):

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

PRINTED IN U.S.A.

1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CALIFORNIA, 85404,-U.S.A.
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Model 8709A

Section I

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The Model 8709A Synchronizer (Figure 1-1) is
a self-contained, solid-state component instrument
that isused asa phase comparator., The Synchronizer
can be used to stabilize the frequency of hp BWO
microwave frequency sources having the characteris-
tics of dec 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 opervating
inthe 100 to 500 MHz range can be used as the refer-
ence oscillator.

1-4. The inputtothe synchronizer is the difference-
{requency obtained by mixing the signal fromthe source
tobe 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 adc voltage having a magnitude direct-
ly proportional to the phase difference between the
difference-frequency input signal and the internally

Table 1-1.

generated 20 MHz oscillator signal. Two levels of
dc voltage outputs are provided from the 8709A: the
high level (primary) de¢ output can be applied to the
phase-lock circuitin 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
oscillator servo (such as the hp 84686) 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 title page,
there may be differences between data in this manual
and your instrument; such differences are coveredin
Manual Change Sheets and/or back-dating appendices
included inthis manual. Ifthe 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.

Specifications N
\Q\N

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: <2008
Low Level: <70k
Modulation Sensitivity: hp BWOQO with Shunt-Tube
Coupler, 0.5 to 6.0 MHz/V, (depending on fre-

quency range)

@ Internal Oscillator Frequency: 20.0MHz +1.0 kHz

Internal Oscillator Stability: 2 x 10-8 per 24-hour
period {approx)

20-MHz IF Leakage: <5 uV at helix output

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

Weight: Net, 10 1b (4.5 kg). Shipping, 11 1b 10 oz
(5.3 kg)

Dimensions: 6-3/32 high, T7-25/32 wide, 11 deep
{inches) 155 high, 190 wide, 279 deep (cm)

Lock Point Rejection: When used with the 8690
Series Sweep Oscillators, will reject lock point
corresponding to microwave 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 (1), data for Installation and Preparation for Use
(II), Operating Instructions (III), Circuit Operation
Description (IV), Maintenance (V), Replaceable Parts
(VI), and Schematic Diagrams (VII) make up this
manual. The material in this manual is designed to

1-2

Model 8709A

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

SECTION It
INSTALLATION AND PREPARATION FOR USE

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 Kknobs,
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 assistance.

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 piaced
in the appropriate 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
maydamage 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. POWER 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 third 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 feature of the cable and receptacle, if the in-
strument is used with a two-contact power source out-
let, use a three-prong to two-prong adapter; connect-
ingthe greenlead of the adapter to a good ground con-
nection.

2-8, MOUNTING.

2-9, The Model 87094 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 7' height
whose total 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) onedge
of bench as shown in step 1, Figure 2-2.

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

c. Placespacer clamps on the two end instruments
{step 4) and push the combination into the frame,

d. Insert screwsoneither side of frame, and tighten
until submodular instruments are tight,

e. The completed assemblyis ready for rack mount-
ing.

2-1
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Section IIT

SECTION 1Nl
OPERATING INSTRUCTIONS

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 beused in any one
of several connection configurations. Figure 3-3 shows
atypical phase lock system connected to optional ref-
erence oscillators. If either the 8464 or the 8466
reference oscillatorsare used, Table 3-1lists the fre-
quency range of the sweep oscillator in relation to the
suggested harmonic of the reference oscillater, Fig-
ure 3-4 shows a typical double lock system connecting
two sweep oscillators 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. Setthe Modulation Sensitivity Switch S5, (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. Whenstabilizinga swept source, connect SERVO !
OUTPUT connector J3 to the error signal input con-
nector of the stabilizing system reference oscillator
(such as the hp 84686) 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 extinguished 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 bhetween 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.

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

d. Fine-tunethe 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

Ly = fpef ¥ (n) + 20 MHz,

w

where

microwave source frequency

il

w

fro¢ = reference oscillator frequency

=]
0

harmonic of fref that is mixed with fw

to produce 20 MHz,
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Figure 3-1. 8709A Front Panel Controls and Indicators
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Figure 3-2. 87T09A Rear Panel Controls and Indicators
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SWEEP OSCILLATOR
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8 RF UNIT
Qe ¢ ¢ q ouaL
o @ & P OIRECTIONAL
® RF QUTPUT COUPLER
Q173 0 a1 ! [ OUTPUT
VCO FM HELIX 8468A
QUTPUT 54 MULTIPLIER
to
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OSCILLATOR buraur
e ) 15I7A
MIXER
L FM INPUT . :
ERROR
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-
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sErvo || o o
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HELIX
8709A

* Reference Qscillator may be any stable oscillator (100-
500 MHz, 30-500 mw 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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SWEEP OSCILLATOR
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® RF OUTPUT COUPLER
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HEL-|X
SAGE MIXER
SWEEP \ MODEL 242
-
INPUT
Lt
o o
\ o o]
HELIX
87094
SYNCHRONIZER
HB1-8690A/EQ7-8696A
SWEEP OSCILLATOR
8 RF UNIT
e © e o 5 ]
® RF QUTPUT [ [ m SOTRUT
- 3 o a !_
- CIRECTIONAL
COUPLER

Figure 3-4. Typical Double Lock System Connections

Table 3-1. Freguency Range of Sweep Oscillator versus Suggested

Harmonic of Reference Oscillator

Frequency Range
of Sweep Oscillator

Suggested Harmonic of
Reference Oscillator

1-1.5GHz
1.5 - 2.0 GHz
2.0 - 3.0 GHz
3.0 - 4.0 GHz
4,0 - 6.0 GHz
6.0 - 8.0 GHz

8.0 - 12,4 GHz
12.4 - 18.0 GHz
18.0 - 26.5 GHz
26.5 - 40.0 GHz

4 th

6 th

8 th
12 th
16 th
24 th
32 th
50 th
70 th
100 th
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SECTION 1V
CIRCUIT OPERATION DESCRIPTION

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 isthe source to be stabi-
lized; the 8466A Reference Oscillator provides stabi-
lization to the sweep oscillator when phase-locked to
the sweep oscillator; 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 search 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 inthe 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 abovethereference 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 reference oscillator
servo control (when using an 8466A) circuits when
stabilizing swept frequency sources, enabling the
reference oscillator to track this swept source.

4-3, Operationofthe 8709A 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. Assoonas the signal source frequency drifts
beyond the synchronizer phase-lock range, the syn-
chronizerautomatically generatesasearch signal

output to tune the signal source until phase-lock is
reestablished. The front panel UNLOCKED indicator
indicates synchronized operation. Ifthe 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 correctionvoltage required to maintain phase-lock.
Whenthe 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° maximum 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 oscil-
lator. As a result, the microwave {requency can be
measured with counter accuracy by reading the ref-
erence oscillator frequency when locked to a known
harmonic,

4-6. OVERALL FUNCTIONAL DESCRIPTION.

4-7. A block diagram of the 87094 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. Theoutput 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 signalduringthe time
the phase detector diodes are gated on.

4-1
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oV
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|
|
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|
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Figure 4-2. Input Signal Phase Shift and
Phase Detector Gate Times

4-8, Theoutput of the first phase detector (A) isthe
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 +30-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 phasedetector 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 second
phase detector is either a maximum negative or maxi-
mum positive voltage level. Thedifferentvoltage 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).,

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

Section IV

phasedetector or applies it to a differential amplifier.
The search 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 irequency (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
sourceis an H81-8690 Series Sweep Oscillator in which
thereis 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

INPUT

Figure 4-3. Integrated Circuit
Differential Amplifier
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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 detector 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 controlsthe application of power to the
synchronizer circuits. The two regulated supply cir-
cuits also contain & current limiting circuit to provide
additional overload protection,

4-13. DETAILED FUNCTIONAL
DESCRIPTION.

4-14, Figures4-4through4-11describethe individual
circuits of the 8709A Synchronizer in detail.

4-15. SOLID STATE DEVICES
INFORMATION.

4-16. TRANCISTOR THEORY.

4-17, GENERAL, Transistors are used in circuit
configurations such as the amplifier, the flip-flop
(binary), the trigger circuif, 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 technicianslocate 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 {ransistor structure. Notice that the effect

4-20
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A. Amplifier Characteristics
-V -V -V
B ~
o=
O D
O
CHARACTERISTIC COMMON COMMON COMMON
BASE EMITTER COLLECTOR
Input Impedance 30Q-500 500Q-15000 20K -500Ka
Output Impedonce | 300KQ-500KQ | 30KQ-50KQ 500-1000Q
Voltage Gain 500- 1500 300 - 1000 <|
Current Gain <| 25-50 25-50
Power Gain 2048 -304B 25dB-40dB 10d8-20dB
{Emitter Follower)
B. Transistor Biasing
TYPE CUTOFF CONDUCTION
NPN +V +y
MAIN
( CURRENT
ov +V
COLLECTOR
CONTROL \¥
BASE CURRENT
EMITTER
PNP -V -V
ov -V,
COLLECTOR =
cog;nm_ AN
CURRENT
BASE 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.

4-13. TRANSISTOR CIRCUITS.

4-20. AMPLIFIERS. Threebasicamplifier types are
available (Figure 4-13). These amplifiers may be used
alone or in combination to form complex circuits.

4-21. FLIP-FLOP. Theflip-flopisa bi-stable, two-
transistor circuit in which one transistor conducts,
holding the other cut off. Each input pulse causes a
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A. Flip-Flop
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B. Trigger Circuit

INPUT

HYSTEHESIS) RI

C. One-Shot Multivibrator
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R3 Ql
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R6 R4
vyt S
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NOTE:
M= INITIALLY CONDUCTING TRANSISTOR

Figure 4-13. Basic Transistor Circuits
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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 @2 (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 R18-R19-R20 divider delivers a negative voltage
to the base of Q1 to keep it conducting.

4-22, At time tq the positive input pulse cuts off Q1;
the Q1 collector voltage goes negative and drives Q2
into conduction (R27-R28 divider to Q2 base); the Q2
collector voltage and the Q1 base voltage (R19-R20
divider) thenbecome 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. Ina similar manner
the positive input pulse at time tp cuts off Q2 and
starts a sequence of events which ends with Q1 con-
ducting and Q2 cut off. Notethat a positive input pulse
has no effect on Q1 if it is already cut off. A negative
reset pulse applied to the base of Q1 returns the flip-
flop to its initial condition (Ql conducting, Q2 cut
off). The dicde CR9 removes the negative pulse from
the differentiated square-wave input. Without this
diode, the negative pulse would drive Q1, 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 dc
coupling through R19 and R27 insures bi-stabie
characteristics.

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 {lip-flop
except that the RF network in one half is replaced by
the input signal. Capacitor C1 bypasses R3 to couple
fast changes in voltage at the Q1 collector to the base
of Q2. Either Q1 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 t;) and
switching with a positive-going input (time tg).

4-24, ONE-SHOT MULTIVIBRATOR. The one-shot
multivibrator is a circuit that generates a pulse of
some specified duration following the application of a
suitable triggering pulse. The circuitis similar to the
flip-flop except onedc coupling path has been removed
so the circuit is stable only in the state with Q1 con-
ducting.

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 Q1 to hold Q1
in saturation; the Q1 collector and Q1 emitter are
therefore slightly negative; the R3-R4 divider delivers

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

4-26. Thepositive triggering pulse at time t{ reduces
conduction of Q1; the resulting negative-going voltage
at the Q1 collector is applied to the Q2 base through
the R3-R4 divider (C2 bypasses R3 to provide coupling
for the rapidly changing voltage at the Q1 collector),
Q2 begins to conduct the resulting positive-going
change in Q2 collector voltage is coupled through C3
tothe Q1 baseto further decrease Q1 conduction. The
process is regenerative and quickly results in Q1 being
cut off and Q2 being saturated.

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 QI base voltage be-
comes sufficiently negative, Q1 begins conduction; the
resulting positive-going Q1 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 circuitin its original quiescent state,
Q1 saturated and @2 cut off,

4-28, FIELD EFFECT TRANSISTOR (FET). Field
effecttransistors have three terminals: source, 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 aroundthe channel (between the source
and drain leads) is connected to the gate lead. Figure
4-14 shows the FET's amplifier characteristic.

4-29. In normal FET operation, the gate-source volt-
age reverse-biases the PN junction, causing anelectric
field that creates adepletionregion in the source-drain
channel. Inthe 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 source (as compared with
the low impedance of the forward-biased junction tran-
sistor base-emitter circuit). Becausethere isno input
current, FET's have less noise than junction tran-
sistors. Figure 4-14showsthe schematic symbol and
biasing for N channel and P channel field effect tran-
sistors,

4-30. LIMITER OR CLIPPER. Thelimiter 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 0.8 volt more
negative than the anode,

4-22
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A. FET Amplifier Characteristics

+V
D e
G
O
S
CHARACTERISTIC COMMON SOURCE COMMON DRAIN
{Source Follower }
Input Impedance IMQ-15M$ IMQ-15MQ
Output Impedonce 50KN-100K$: K2-10K8
Voltage Gain 10-200 <|
Power Gain 60dB~100dB 40dB-80dB
B. FET Biasing
TYPE
+V +V
N-CHANNEL
<> o
ORAIN
0 MAXIMUM INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE
=N ~V
P-CHANNEL
L r <
DRAIN
0 MAXIMUM INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOQURCE )

Figure 4-14. Field Effect Transistor Operation

4-31, CLAMPER OR DC RESTORER. The clamper
or dc 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 clamper which provides a base
line of about +20 volts for a negative pulse,

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
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greater than their specified breakdown voltage, Regu-
lated voltages canalscbe 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, Leadidentification 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

DIODE CONDUCTS WHILE
CAPACITOR CHARGES
o—|_|_|— o-TLi- o— b/
_30_ ;
— —_— —s —
A Limiter B. Clamper +20V
-V (>-08V) -V {>-56V)
REGULATED REGULATED
-56V

_1_ -0.8V

o.8v

4

C.Regulator

Figure 4-15,

Basic Diode Circuits
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Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. Imstructions 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
periodicinterval, or as apreamble to internal trouble-
shooting. A overall performance testing is in general
confined to external connections and the observations

of the operations inrelation 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: anoverall performancetest, aninput sensitivity
test, servooutput test, ahelix 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). Afterthe test equipmenthas 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 Recommeiged
Models
Signal Generator Frequency Range: 20 MHz HP 606B
Output: Continuously variable between -30 and >-70 dBm
Synchronizer Capable of stabilizing 20 MHz signal generator HP 8708A

Oscilloscope and Probe

Frequency Response: 50 MHz

HP 180A with

Range: 0 - 50 MHz

Vertical Sensitivity: 5,0 mV HP 10001A
Input Impedance with Probe: 10 Meg /10 pf
Electronic Voltmeter Accuracy: +5% HP 410C
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 4288
Milliammeter Range: 1 - 300 mA
VTVM Reads rms value of sinewave +2%, 20 Hz to 1 MHz HP 400D
Electronic Counter Accuracy: +1 count + time base HP 5246L

Battery 1.5 volts
Capacitor 100 pF
Resistor 50-ohm 5 watts, 215-chm 1/2 watt

5-1
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Figure 5-1.

b. Observethe oscilloscope display. Fine-tune the
B606B 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,

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 oscilloscope. The
oscilloscope indications should remain the same as
those displayed in step b. The UNLOCKED indicator
should go off as in step c.

5-2
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5-7. INPUT SENSITIVITY TEST. — 55 F

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:

a. Disable the 8709A search oscillator by connect-
ing -1.5 volts DC from the 1,5 volt battery cell to
ABTPIL,

b. Connectthe 8709A tothe test equipment as shown
in Figure 5-2.

¢, 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. N

Wk (_I
5-10. (HE{LD} OU;ITPUT TEST > UNLock /\ »,,‘/
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 ABTP1. Proceed as follows:

a. Disable the 8709A search oscillator by connect-
ing -1.5 volts DC from the 1.5 volt battery cell to
A8TPI.
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b, Connectthe 8709A tothe test equipment as shown
in Figure 5-3. Do not connect the 215§ resistor.

¢. Adjustthe 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 2158 resistor across the HELIX
OUTPUT line to ground.

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, Connectthe 87094 to the test equipment as shown
in Figure 5-4.

-hp- 606B SIGNAL GENERATOR

Section V
b. Move "FREQ RANGE" Switch (S3) to the 12. 4-40
GHz position.

¢. Tunethe 606B for a frequency ofless than 5 Hertz
(dc to 5 Hz).

d. Observe the oscilloscope: amplitude onthe oscil-
loscope should be 2 (+0. 4) volts,

e. Disconnect oscilloscope from Serve output,

f. Connect 400D to Servo output,

g. Connect oscilloscope to HELIX output,

h. Set beat frequency to 1 kHz and vary through
100 kHz, 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 Sensitivity Switch (S3) is checked
in the following manner:

a. Remove case fop cover and inside casting cover
to gain access to test point A8TP1.

b. Disable the 8709A search oscillator by connect-

ing -1.5 volts DC from the 1.5 volt battery cell to
ABTP1.

-hp=- 400D VT VM

o o
© RF QUTPUT
6 O o
=
UNCAL FREQ
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Figure 5-2.
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QU 5 © 5 - agrel [
ki
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Input Sensitivity Test Setup
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c. Connectthe 8709A tothe 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) 0.20 to 0. 35 volt p-p on 4-12. 4 GHz posi-
tion

(3) 0.08t00. 15volt 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, Itis presumed thattrouble-
shooting efforts will be conducted by average elec-
tronic technicians having some knowledge of routine
electrical measurements and troubleshooting proce-
dures.

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

5-20. CIRCUIT TROUBLESHOOTING,

5-21. After removingthetop case cover, measure the
voltages onthe A2 (Casting) Test Points (A2TP1 through
A2TP8). See Figure 7-3 andreferto 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
A2TP1 -1.5 -1.5
A2TP2 -20 -20
A2TP3 +20 +20
A2TP4 +20 +20
A2TPH -20 -20
A2TP6 +11.0 +8.0
A2TPT +15, 8 +15.8
A2TP38 -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+ .1 Vde | 102 to 128 V 1 mV rms

*Ripple measured with search oscillator disabled.
Disable search oscillator by applying -1. 5 Vde
to Test Point ASTPI1,

Table 5-4, Typical Al Test Point DC Voltages

Test Point Locked Unlocked
AITP1 -0. 49 -0. 39
Al1TP2 +20 +20
A1TP3 +13 +13
Al1TP4 +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. :

5-5
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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.
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Figure 5-8. 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 removing 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 mA 100 mA

AT 95 mA 96 mA

A6 71 mA 22 mA

Ab 50 mA 68 mA

A3 60 mA 17 mA

Ad 60 mA 17 mA

Section V

5-27. Ifapower supply output is incorrect, the voltage
throughout the regulation circuit(s) should change to
compensate for the variation. A voltage that does not
changeinthe 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).

5-28. INPUT AMPLIFIERS A3/A4
TROUBLESHOOTING.

5-29., Check Vec (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/10pf) 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.

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

Test Point Locked Unlocked
A3TP1 0 0
A3TP2 +8.4 +8.4
A3TP3 +71.2 +1.2
A4TP1 0 0
A4TP2 +12.3 +12.3
A4TP3 +7 +1
A4TP4 8.8 8.8
A4TP5S 7.8 7.6

5-30. PHASE DETECTORS TROUBLESHOOTING.

5-31. The phase detectors are mounted on assembly
Ab, Check the +20V 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 indicaies that phase shifter
"B" is functioning properly. DC voltages at the test
points are in Table 5-17.

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 cutput of the oscillator at test point AGTP1

5-7
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Table 5-7. Typical Ab Test
Point DC Voltages
Test Point Locked Unlocked

A5TP1 -0. 44 -0. 055
A5TP2 -0.002 -0.003
ABTP3 -0. 17 -0.36
A5TP4 +9.4 +9.9
AS5TP5 +10.5 +11
ABTP6 +0.0046 -

to determine whether the trouble is in the oscillator
or inthe amplifier section. With no signal in the 8709A
INPUT, measurethe crystal oscillator frequency with
a5245L Counter (or equivalent) through a 100 pF series
capacitor connected to A5TP4. Frequency should be
20 MHz + 1.0 kHz.

NOTE

The measurement of crystal oscillator frequency
must be made on the following stage board Ab
to reduce loading of the oscillator and resulting
frequency shift, Typical dc voltages for A6TPL
is +9. 3 volts dc; for A6TP2, -1. 66 volts dc.

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 TP1. 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
ABTP2 +9. 2 +11
ABTP3 +0.179 +0. 57
ABTP4 -0,03 +0, 62
A8TPS -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 fignal Generator and Search Disable
Switch circuits are part of the A8 Card Assembly.
See Table 5-8 for typical Test Point values. Check
the +20 and -20 V inputs before troubleshooting the
search 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
AB8Q10 is at fault. A positive or negative dc level
indicates that the trouble is in the search generator,
Measuring the voltage at ATP4 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 A8QT, alow 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 switchand T 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 decamplifiers. Thedc amplifiers are part
of the A7 Card Assembly. Limited meter range indi-
cates a malfunction betweenthe 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 AT are in Table 5-9,

5-41. Inability to adjust the meter to zero indicates
that a2 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 troubleshocoting if the
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Table 5-9. Typical A7 Test
Point DC Voltages

Test Point Locked Unlocked
ATTP1 -0.035 -0.027
ATTP2 +0.065 +2, 85
ATTP3 -0.43 -0.05
ATTP4 -0.38 -0.36
ATTP5S +11 +8, 2
ATTPS6 +11 . +8. 2

lamp fails to light. If the lamp continuity is normal,
the light amplifier canbe checked by applying a ground
to test point ASTP5; grounding A8TPS5 should make
the light amplifier conduct so that the uniocked indica-
tor is lighted. If this procedure does not make the
indicator light, measure the emitter-to-base voltage
drop on Al1Qll and AIQ12 {ransistors. The voltage
should be approximately 0.7 volts when the transis-
tors are turned on.

5-44, |SOLATING TRANSISTOR
MALFUNCTIONS.

5-45, A brief review of solid state device circuit
function is contained in Section 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 veltage
readings may or 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

Donot placethe leads of an electronic voltmeter
directly across the emitter-base junction to
measure voltage difference. Loop current may
be excessive betweenthe 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 base/
emitter bias and should cause the transistor to stop
conducting, and the collector voltage should shift to-
ward the supply voltage value. Anyvoltage difference
(less thanthe supply voltage) is due to leakage current
through the transistor; in general, the smaller the
leakage current, the better the transistor. 1If col-
lector voltage does not change, the transistor has
either an emitter-collector short-circuit, or emitter-
base open circuit,

5-49, OUT-OF—C]RCUIT 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 atransistor. Beforeusing for transistor
measurements, the ohmmeter should be checked
ontheresistance range tobe used. Open-circuit
voltage should not be over 1,5 volts and short-
circuit current should be less than 3-milli-
amperes. Table5-121ists some chmmeters 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 V1inthis instruction manual lists the replace-
able parts available from Hewlett-Packard. Substitu-
tion of component parts such asresistors and capa-
citors having identical physical and electrical
characteristics and specifications may be accom-
plished in the field, however, certain matched com-
ponents and factory preselected 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 hoard 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:

5-9
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5-10

Table 5-10. 8709A Transistor Base-Emitter-Collector Typical Voltages
A1 L |A1 UL |A4 L | A4 UL|AS5L A5 UL |A6L | A6 UL/ATL ATUL A8 L A8 UL

Ql 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
Qb | -1.1 na QI 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

¢ | -13 na ¢ |0.0 0,0 -0.11)+1.85 -5.0 0.0 0.0
Q4 b |-13.5 | na Q@4 b |-0.32 | -0.32 Q4 b | G+0, 28| 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 ¢ |+10.6 | +10.6 ¢ | S-0.3 S+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 ¢ |+11.5 | +18.5 -0.031] +0.014
Q6 b | +6.8 na Q8 b [-7.9 -7.9 Q6 b | -0.41 | +0.0064 | -9.7 -9.7

e | +6.2 na e [-8.7 -8.17 e | -10.0 -0.6 -10.4 | -10.4

¢ | +20.8 na e [-1:7 -1.7 c | +10.0 +7.3 +0. 78 | +0.67
Q7T b | +20,5 na @7 b | -0.002| -0.002 +10.0 +10.0

e | +20 na e | -0.6 -0.58 +10.7 | +10.17

c | +32 na c | +10.6 +7. 4 +0.72 | +14.0
Q8 b | +21.0 | na Al (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
QY% b | +29.5 | na Ql4b |[+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 ¢ | -20.0 -20.0 C -17.5 -8.3
Q10b | +33 na Ql5b | +4.2 -15.5 Q10b -0.7 +1.175

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 QI6b | +5.8 -13.2

e | -19 -9.5 e [+5 -13.8 L = Locked (phase)

¢ | -0.021( -2,3 c |+20 +20 UL = Unlocked

nr = not readable

Q12b | -17.7 | -8.2 Ql7b |-17.5 | -15 G = Gate

e | -18.3 -8.8 e |-18 -15.5 D = Drain

¢ | Grnd Grnd c | +4.2 -15.5 S = Source
Q1L3b | +10 +7. 4

e | +10.1 | +8.0

c | -17 -14.8
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Table 5-11. Typical Transistor
Resistance Values

Transistor Connect Ohmmeter Measure
rT Pos. Neg. Resistance
ype lead to |lead to (ohms)
Small emitter | base* 200 - 500
pnp | Signal o iter | collector | 10K - 100K
Ger- emitter | base* 30 - 50
manium
Power
emitter collector Beyeral
hundred
Small base emitter |1K - 3K
Signal very high
collector | emitter |(might read
open)
.N.PN 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, ILead
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, Donotuse 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 he as small as possible consistent with the
work., Large tips may heat damage adjacent com-
ponents.

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

CAUTION

Donotuse 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 maydamage 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 hroken or burned section of conductor path
can be repaired by bridging the damaged section with
a length of tinned copper wire. 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 wire 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
Rx1K |[1.0V 1 maA
HP Rx 10K | 1.0V |100 pA
419A Rx100K| 1.0V | 10 4 A |Red +
Rx1M | 1.0V | 1 jaA|Black| -
Rx10M| 1.0V 0.1 A
R x 1K 1.3V 0.5TmA
Rx 10K | 1.3V | 57 uA
Moc |RXI00K L3V | 5.7 4 Red |t
Rx1IM |13V 0.5 pA
Rx10M| 1.3V 0.05uA
Rx100 | 1.1V 1. 1mA
- Rx1K | L1V 1110 A |giack | +
Rx 10K | 1.1V | 11 paA
410B Red -
R x 100K| 1.1V 1.1 pA
Rx1M | 1.1V 0. 11pA
Simpson | Rx 100 | 1.5V 1  mA [Red +
260 Black | -
Simpson | R x 1K 1.5V 0.82mA|Black | +
260 Red =
Triplett | Rx 100 | 1,5 V 3. 25mA
630 Rx1K |1.5V |325 pA|  Varies with
Serial
Triplett | R x 10 1.5V |150 Al Number
310 Rx100 |1,5Vv | 75 LA
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Table 5-13. Etched Circuit Soldering Equipment
Item Use Specification Item Recommended
Soldering Tool Soldering Wattage rating: 47-1/2 - 56-1/2 Ungar #776 Handle with
Unsoldering Tip Temp: 850 ~ 800° *Ungar #4037 Heating Unit
Soldering *Tip Soldering *Shape: pointed *Ungar #PL111

Unsoldering

De-soldering
Aid

To remove molten
solder from con-

Suction device

Soldapullt by Edsyn Co.
Arleta, California

properties

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 ® *x #1302
Coating rosion protection corrosion-prevention Humiseal Protective

Coating, Type 1B12 by

Columbia Technical
Corp., Woodside 77,
New York

of 750-800°) and Ungar #PL113 1/8" chisel tip,

**Krylon, Inc., Norristown, Pennsylvania.

*For working on 852 Boards: for general purpose work, use Ungar #1237 Heating Unit (37. 5W, tip temp

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

b. If component mustbe removedfrom 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). Pullingonthe 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 beard 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 beenremoved fromthe 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 matchthe spacing of the solder-pad
spacing; carefully insert the leads of the replacement
component through the cleaned out solder-pad mount-
ingholes: DONOT FORCE THE LEAD THROUGH THE
HOLES. Iftheleadsdonotpass easily through, 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.

5-58, TRANSISTOR REPLACEMENT.

5-59, If a transistor is known tobedefective, 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. (I 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-sipper 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 fo prevent
damage to the transistor. When installing a replace-
ment transistor, cutthe 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,

h. Graspthetransistor 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 donot 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. Ifthediode 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-lead/
solder-pad junction) before applying heat tothe 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 industrywide. Figure 4-16
in the Section IV gives some identification of diode
polarity marking. However, if identification is not
legible or confused, ochmmeter measurement can he
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 (-)
inrespecttothe 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 thelead-
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 Office, Palo Alto, California.

5-67. Resistor R2 (758 1% 1/8-watt) listed on the
schematic and in Section VI for circuit board assembly
A8 (Search Generator Assembly)isa 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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R

(5-68. ADJUSTMENTS|

5

5-69. Only three adjustments are provided in the
87094, After repair/replacement of components,
PHASE ERROR meter adjustment and/or Search Oscil-
lator Filter in the servo output adjustment may be
required. Normally, there should be no need for mak-
ing adjustments to the 8T08A.

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 ABL2to
set the oscillator frequency to 20 MHz (+1 kHz) but
otherwise the factory seal should not be disturbed.
Adjustment of AGL2 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.

ASTPA

5-71. PHASE ERROR METER ADJUSTMENT.

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

a. Connect the 8708A tothe 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 thetest equipment has stabilized, pro-
ceed as follows:

b. Adjust the 806B for 20-MHz +0.1-MHz at -40
dBm, until 2 frequency difference of 100-kHz or less
exists between the input signal and the 8709A internal
20-MHz oscillator,

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 ceniered.

e. Checkthe 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 R10 on Assembly
AT sothat meter needle control by the METER ADJUST
control is approximately symmetrical aroundthe
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. Setthe Modulation Sensitivity Switch (S3 on rear
panel) to 1-4 GHz position.

b. Check that no signal is connected to INPUT jack
J1 (turn on power to 8709A if not previously on).

c. Connecta Model 400D VI'VM tothe SERVO OUT -
PUT jack on the 8709A rear panel.

d. While observing the 400D meter, adjust resistor
R37on 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 coversand screws. Performance
tests are in the front of this section (V).

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

6-2,

replacement parts.

INTRODUCTION.

SECTION VI
REPLACEABLE PARTS

This section contains information for crdering
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.

¢. Manufacturer’s part number,

d. Total quantity used (TQ column).
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assembly

motor

battery

capacitor

coupler

diode

delay line

device signaling {lamp)
misc electronic part

amperes

automatic frequency control

aroplifier

beat frequency oscillator
beryllium copper

binder head

bandpass

brass

backward wave oscillator

counter-cleckwise
ceramic

cabinet mount only
coefficient
commen
composition
complete
connector
cadmium plate
cathode-ray tube
clockwise

deposited carbon
drive

electrolytic
encapsulated
external

farads

flat head
fillister head
fixed

giga (109)
germanium
glass
ground(ed)

HDW
HEX
HG
HR
HZ

IF
IMPG
INCD
INCL
INS
INT

LH

LK WASH
LOG
LPF

MEG

MET FLM
MET OX
MFR

MRBZ
MINAT
MOM
MTG

MY

N/C
NI PL

LA T T T [ ' I 1}

Wb

U}

oo

LI S 1 (T [ O [ N [}

6-3. ORDERING INFORMATION.

6-4.

6-5.

Section VI

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.

To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

¢. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS

fuse MP
filter P
integrated circuit Q
jack R
relay RT
inductor S
loud speaker T
meter TB
microphone TP
ABBREVIATIONS
henries N/O
hardware NPO
hexagonal
mereury
hour(s) NPN
hertz
intermediate freq NRER
impregnated
incandescent RSR
include(s)
insulation(ed)
% OBD
internal OH
kilo = 1000 0x
left hand XI:C
linear faper PF
lock washer
logarithmic taper
low pass filter ggERZ
milli = 10-3 il
meg = 108
metal film
metallic oxide %?_.Y
manufacturer PORC
mega hertz POS
miniature POT
momentary PP
mounting PT
"mylar" PWV
nana (10-9) RECT
normally closed RF
neon RH

nickel plate

LI [ T [ T 1

non

I n

L A T [ 1 T S LI LI T [}

EL I

mechanical part
plug

transistor
resistor
thermistor
switch
transformer
terminal board
test point

normally open
negative positive zero
(zero temperature
coefficient)
negative-positive-
negative

not recommended for
field replacement

not separately
replaceable

order by description
oval head
oxide

peak

printed circuit
picofarads = 10~
farads

phosphor bronze
Phillips

peak inverse voltage
positive-negative-
positive

part of

polystyrene
porcelain
position(s)
potentiometer
peak-to-peak

point

peak working voltage

rectifier

radio frequency
round head or
right hand

NMXE<S <

RMO
RMS
RWV

S-B
SCR
SE
SECT
SEMICON
SI,
SIL
SL
SPG
SPL
SST
SR
STL

TA
D
TGL
THD
T1
TOL
TRIM
TWT

VAR
VDCW

w/

WiV

w/0

n

LI S [ ]

oo

L | S [ | L1 (| 1 1}

LU LT T R T

nwon n

I

vacuum, tube, neon
buib, photoceil, etc.
voitage regulator
cable

socket

crystal

tuned cavity,
network

rack mount only
root-mean square
reverse working
voltage

slow-blow
screw
selenium
section(s)
semiconductor
silicon

silver

slide

Spring

special
stainless steel
split ring
steel

tantalum

time delay
toggle

thread
titanium
tolerance
trimmer
traveling wave tube

micro = 10-6

variable

d¢ working volts
with

watts

working inverse
voltage
wirewound
without

6-1



Section VI

Table 6-1. Reference Designation Index

Model 8709A

Reference

Decignation @ Part No. Description # Note
Al 087G9-6003 POWER SUPPLY/AMPL ASSY
08709-2003 BOARD:BLANK PC
AlC1 0180-0058 C:FXD ELECT 50QUF —10%+100% 25VDCH
AlC2 0180-0049 C:FXD AL ELECT 20UF 50VDCW
A1C3 0180-0061 C:FXD ELECT 100UF +100%-10% 15VDCW
AlC4 0150~-0121 C:FXD CER 0.1 UF +80-20% 50VDCW
A1CS 0180-0129 C:FXD ELECT 97S5UF —-10+50% 40VDCW
Al1Cé 0180-0058 C:FXD ELECT 50UF -10%+100% 25VDCW
A1C7 0180-0049 C:FXD AL ELECT 20UF 50VDCH
AlCS 0180-0061 C:FXD ELECT 100UF +100%-10% 15VDCH
Al1CS 0150-0121 C:FXD CER Q.1 UF +80-20% 50VDCW
Al1C10 0180-012%9 C:FXD ELECT 875UF -10+50% 40VDCW
Al1C11 NGT ASSIGNED
Al1C12 0l160-0137 C:FXD CER 0.33 UF 20% 25VDCW
AlC13 0160-0168 C:FXD MY 0.1 UF 10% 200VDCW
AlC1l4 0160-0168 C:FXD MY G.1 UF 10% 200VOCW
Al1C15 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCHW
AlCl6 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW
AlC17 0180-1735 C: FXD ELECT Q.22 UF 10% 35VDCW
AlC18 01l70-0040 C:FXD MY .047 UF 10% 200VDCW
ALCR1 1901-0025 DIODE:SILICON 100WV 100MA
AlLCR2 1501-0025 DIODE:SILICCN 100WV 100MA
AlCR3 1901-0025 DIODE:SILICON 100WV 100MA
Al1CR4 1901-0026 DICDE:SILICON 0.75A 200 PIV
ALCRS 1901~002¢6 DIGDE:SILICON 0.75A 200 PIV
ALCRS6 1901-0026 DIODE:SILICON 0.75A 200 PIV
A1CRY 1901-0026 DIODE:SILICON 0.75A 200 PIV
ALCRSB NOT ASSIGNED
AlCRS NOT ASSIGNED
ALCR1O 1901-0025 DICDE:SILICON 1LOOWV 100MA
Al1CR11 NOT ASSIGNED
AICR12Z 1901-0026 DICDE:SILICON 0.75A 200 PIV
A1CR13 1901-0026 DIODE:SILICON 0.75A 200 PIV
ALCR14 1901-0026 DIODE:SILICON 0.75A 200 PIV
A1CR15 1901-0026 DIODE:SILICON 0.75A 200 PIV
AlCR16 1901-0025 DIODE:SILICON 100WV 100MA
ALICR17 1901-0025 DIODE:SILICON 100WV 100MA
AL1CR18 1901-0025 DIODE:SILICON 100WV 100MA
AlQl 1854-0063 TRANSISTOR:NPN SILICON 2Z2N3055
2420-0003 NUTSHEX SST 6-32
2460-0013 SCREW:STL PHIL DR PAN HD 6-32
2190-0006 WASHER:SPLIT LOCK FOR #6 SCREW
AlQ2 1853-0016 TRANSISTOR:SILICON PNP 2N3638

6-2

# See introduction to this section for ordering information
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Table 6-1. Reference Designation Index {Cont. )
Reference Part N ot
Decignation @ Part No. Description # Note
A1Q3 1854-0039 TRANSISTOR: SILICON 2N3053
AlQ4 1853-0016 TRANSISTOR:SILICON PNP 2N3638
AlQ5 1854~-0039 TRANSISTOR:SILICON 2N3053
AlQ6 1854—-0039 TRANSISTOR:SILICON 2N3053
A1Q7 1854—-0063 TRANSISTOR:NPN SILICON 2N3055
2420~0003 NUT:HEX SST 6-32
2460-0013 SCREW:STL PHIL DR PAN HD 6-32
2190-0006 WASHER:SPLIT LOCK FDOR #6 SCREW
AlQ8 1854-0039 TRANSISTOR:SILICCON 2N3053
A1Q9 1853-0016 TRANSISTOR:SILICON PNP 2N3638
AlQ1O 1853-0016 TRANSISTOR:SILICON PNP 2N3638
AlQ1il 1854-0071 TRANSISTOR:SILICON NPN
AlQ1l2 1854-0071 TRANSISTOR: SILICON NPN
AlQ1l3 1853-0036 TRANSISTOR:SILICON PNP
AlQl4 1853-0036 TRANSISTOR:SILICON PNP
AlQl5 1853-0012 TRANSISTOR:PNP SILICON 2N2904A
AlQlé 1854-0039 TRANSISTOR:SILICON 2N3053
AlQl7 1854-0039 TRANSISTOR:SILICON 2N3053
A1R1 0757-0439 R:EXD MET FLM 6.81K OHM 1% 1/8W
AlR2 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
AlR3 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
AlR4 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
ALRS 0698-3453 R:FXD MET FLM 196K OHM 1% 1/8W
AlRé6 0757~0442 R: FXD MET FLM 10.0K OHM 1% 1/8W
A1RY 0757-0279 R:FXD MET FLM 3,16K OHM 1% 1/8W
AlRS8 0811-1670 R:FXD WW 2.2 OHM 5% 2W
ALRS 0812-0086 R:FXD WW S5 OHM 5% 3W
AlR10 0757-0280Q R:FXD MET FLM 1K OHM 12 1/8W
AlR11 0757-0439 R:FXD MET FLM 6.81K OHM 1% 1/8W
AlR12 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
AlR13 0757-0438 R:FXD MET FLM S.11K OHM 1% 1/8W
AlR14 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
AlR1S 0698-3453 R:FXD MET FLM 196K OHM 1% 1/8W
ALR16 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
AIR17 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
AlR18 0811-1670 R:FXD WW 2.2 OHM 5% 2W
ALR19 0812-0086 R:FXD WW 5 OHM 5% 3W
AlRZ20 0757~0280 R:FXD MET FLM 1K DOHM 1% 1/8W
AlR21 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
AlR22 0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W
AlR23 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
A1R24 0698-0084 R:EXD MET FLM 2.15K OHM 1% 1/8W
AIR25 07570379 R:FXD MET FLM 12.1 OHM 1% 1/8W
AlR26 0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W
A1R27 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W
AlR28 0757~0438 R:FXD MET FLM S.11K OHM 1% 1/8W
A1R29 0757-0416 R:EXD MET FLM 511 OHM 1% 1/8W
AlR30 0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W

# See introduction to this section for ordering information



Section VI

Model 8709A

Table 6-1, Reference Designation Index {Cont. )

D%%ngl‘;?ﬁﬁl ¢ Part No. Description # Note
A1R31 0757-0394% R:FXD MET FLM 51l.1 OHM 1% 1/8W
A1R32 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W
A1R33 0698-0084 R:FXD MET FLM 2.,15K OHM 1% 1/8W
ALR34 06983449 RiFXD MET FLM 28.7K DHM 1% 1/8W
A1R35 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
A1R36 0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W
A1RZ7 2100-1772 R: VAR WW 500 OHM 10% LIN L1/2W
ALR38 NOT ASSIGNED
AlR39 0698-3629 R:FXD MET OX 270 OHM 5% 2W
Al1R40 NOT ASSIGNED
AlR41 0757~0280 R:FXD MET FLM LK OHM 1% 1/8W
AlLR42 0757-0280 R:FXD MET FLM LK OHM 1% 1/8W
AlR43 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W
AlR44 Q757-0419 R:FXD MET FLM 681 OHM 1% 1/8W
AlT1 9100-2469 TRANSFORMER

2700-0002 SCREW:SST PHIL DR PAN HD 10-32

2190-0091 WASHER:LOCK FOR #10 HDW

2740-0005 NUT:HEX STL 10-32
AlTP1L 0360-0124 TERMINAL :SOLDER LUG
ALTP2 0360-0124 TERMINAL :SOLDER LUG
ALTP3 0360-0124 TERMINAL:SOLDER LUG

1200-0063 LUG:CRIMP
AlLTP4 0360-0124 TERMINAL:SOLDER LUG

1200-0063 LUG:CRIMP
ALVR] 1902-0049 DI ODE,BREAKDCWN: 6.19V 5%
A1VR2 1902-3048 DIODE BREAKDOWN:SILICON 3.48V 5%
A1VR3 1902-0049 DIODE,BREAKDOWN: 6.19V 5%
ALVR4 1902-3048 DIODE BREAKDOWN:SILICON 3.48V 53
A1Z1SC 0380-0336 STANDOFF
A2 08709-6005 CASTING ASSY(SHIELD)

08709-2000 CASTING:PC HOUSING

08709-0003 COVER:UPPER PC HOUSING

08709-0004 COVER:LOWER PC HOUSING

2515-0004 SCREW:STL PHIL DR PAN HD 8-32

0360-0042 TERMINAL:SOLDER LUG FOR #6 SCREW

2190-0476 WASHER:LOCK FOR #4 HDW

2270-0004 SCREW:STL PHIL DR PAN HD 4-40

0340-0008 INSULATOR: STANDOFF TEFLON

2190-0058 WASHER:LOCK FODR #8 HDW
A2C1 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
A2C2 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCH
A2C3 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
A2C4 0160-2248 C:FXD CER 4.3 0.25 PF 500VDCH
A2C5 0160-2308 C:FXD MICA 36 PF 5%
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Model 8709A Section VI
Table 6-1. Reference Designation Index (Cont. )
Reference st
Decignation ¢ Part No. Description # Note
A2C6 0160-2238 C:FXD CER 1.5-0.25 PF 500VDCW
A2C7T 0160-2437 C:FXD CER 5000 PF +80~20% 200VDCW
A2C8 0160-2437 C:FXD CER 5000 PF +80-203 200VDCW
A2C9 0160-2436 C:FXD CER 10 PF 20% 200VDCW
A2C10C 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
AZC1l1 0160-2438 C:FXD CER 5000 PF +80-20% 200VDCW
AzC12 0160-2438 C:FXD CER 5000 PF +80-20% 200VDCHW
A2C13 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
A2J41 1250-0083 CONNECTOR:BNC
A2J2 NOT ASSIGNED
A2J3 1250-0083 CONNECTGR:zBNC
A2L1 3100-1621 COIL/CHOKE 18 UH 10%
A2L2 9140-0121 COIL:FXD 1.8 UH
AZL3 9100-1623 COIL/CHOKE 27 UH 5%
AZL 4 9140-0114 COIL:FXD RF 10 UH
A2L5 9140-0114 COIL:FXD RF 10 UH
AZL6 9140-0114 COIL:FXD RF 10 UH
A2LT 9140-0114 COIL:FXD RF 10 UH
A2L8 9100-1625 COIL:MOLDED CHOKE 330 UH 5%
A2L G 9100-1625 COIL:MOLDED CHOKE 330 UH 5%
AZL10 9140-~0137 CUIL:FXD RF 1 MH 5%
A2R1 07570401 R:FXD MET FLM 100 OHM 1% 1/8W
AZR2 0698—-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
A2R3 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
AZ2R4 0757-0280 R:FXD MET FLM 1K OHM 1Z 1/8W
AZRS 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
A2XA3 1251-0159 CONNECTOR:2X15 CODNTACT
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHER:LOCK FOR #6 HDW
A2XA4 1251-0159 CONNECTOR:2X15 CONTACT
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190—-0065 WASHER:LOCK FOR #6 HDW
A2XAS 1251-0160 CONNECTOR:=15 PIN
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHER:LOCK FOR #6 HDW
A2XAB 1251-0160 CONNECTOR:15 PIN
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-0065 WASHERzLOCK FOR #6 HDW
AZXAT 1251-0160 CONNECTOR:15 PIN
2460-0014 SCREW:STL PHIL DR PAN HD 6-32
2190-006&5 WASHER:LOCK FOR #6 HDW
A2XARB 1251-0160Q CUNNECTOR: 15 PIN
2190-0065 WA SHER:LOCK FOR #6 HDW
2460-0014% SCREW:STL PHIL DR PAN HD 6-32
A 08709-6001 PREAMPLIFIER ASSY

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

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

D%%Egg:’;i%‘; @ Part No. Description # Note

A3C1 0160-2257 C:FXD CER 10 PF 5% 500VDCH

A3C2 0160-2204 C:FXD MICA 100 PF 5%

A3C3 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCH

A3C4 0150-0093 C:FXD CER 0.01 UF +80—-20% 100VDCW

A3CS 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A3C6 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCHW

A3C7 Cc15C-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A3CS8 0160-2204 C:FXD MICA 100 PF 5%

A3IC1 1820-0306 INTEGRATED CIRCUIT

A3IC2 1820-0306 INTEGRATED CIRCUIT

A3L1 9140-0105 COIL:MOLDED CHOKE 8.20 UH 10%

A3L2 3140-0105 COIL:MOLDED CHOKE 8.20 UH 10%

A3R1 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W

A3R2 0757-1094 R:FXD MET FLM 1.47K OHM 1% 1/8W

A3R3 0757-10%94 R:FXD MET FLM 1.47K OHM 1% 1/8W

A3R4 Q757-0280 R:FXD MET FLM 1K OHM 1% 1/8W

A3RS Q757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W

A3R6 0698-3445 R:FXD MET FLM 348 OHM 1% 1/8W

A3RT 0757-0401 R:FXD MET FLM 100 DHM 1% 1/8W

A3RS8 0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W

A3R9 C757-1094 R:FXD MET FLM 1.47K OHM 12 1/8W

A3R10 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W

A3T1 Q8709-6006 TRANSFDRMER ASSY

A4 08709-6002 AMPLIFIER ASSY

A4C1L 0150-0093 CsFXD CER 0,01 UF +80-20% 100VDCW

A4C2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A4C2 0150-0093 C:FXD CER 0.01 UF +8BQ—-20% 100VDCW

A4C4 0150-0093 C:FXD CER 0.01 UF 4+80-20% 100VDCHW

A4CS 0150~0093 C:FXD CER 0.01 UF +80-20% 100VDCW

A4C6 0150-0093 C:FXD CER 0.01 UF 480~20% 100VDCW

A4CT 0160-2204 C:FXD MICA 100 PF 5%

A4C8 0180-0376 C:FXD ELECT 0.47 UF 10% 35VDCH

A4CS 0180~0197 C:tFXD ELECT 2.2 UF 10% 20VDCHW

A4CR1 1910-0022 DI ODE:GERMANIUM 5 WIV

A41C1L 1820-030¢6 INTEGRATED CIRCUIT

A4IC2 1820-0306 INTEGRATED CIRCUIT

A4l 1l 9140-0105 COIL:MOLDED CHOKE 8.20 UH 10%
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Model 8709A Section VI
Table 6-1. Reference Designation Index {Cont.)
Reference "
Detignation ¢ Part No. Description # Note
A4L2 9140~-0105 COIL:MOLDED CHOKE 8.20 UH 102
A4Q1l 1854~0092 TRANSISTOR: SILICON NPN 2N3563
A4Q2 18540039 TRANSISTOR:SILICON 2N3053
A4R1 Q757-0394 R: FXD MET FLM 51.1 OHM 1% 1/8W
A4R2 0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W
A4R3 0757-1094 R:FXD MET FLM 1.47TK OHM 1% 1/8W
A4R4 Q757-0279% R:FXD MET FLM 3.16K OHM 1% 1/8W
A4RS 0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W
A4RE 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
A4RT 0757-1094 R:FXD MET FLM 1.47K OHM 1% 1/8W
A4R8 0T57-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
A4RG 0698-3444 R:FXD MET FLM 316 OHM 1% 1/8W
A4R10 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A4R11 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A4R12 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/84
A4R13 07157-07%96 R:FXD MET FLM 82.5 OHM 1% 1/2W
A4VR1 1902-3193 DICDE BREAKDOWN:13.3V 5%
A5 08709-6007 PHASE DETECTOR ASSY
08410-2006 BOARD:BLANK PC
ASC1 NOT ASSIGNED
ASC2 0160~-2197 C:FXD MICA 10 PF 5%
ASC3 0140~0192 C:FXD MICA 68 PF 5%
ASC4 0150~0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A5C5 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
ASC6 0160-2263 C:FXD CER 18 PF 5% SO0VDCW
ASCT 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
ASCS8 0150~0063 C:FXD CER 0.01 UF +80-20% 100VDCW
A5C9 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
ASC10 0160-2307 C:FXD MICA 47 PF 5%
ASC1L1 0160-2307 C:FXD MICA 47 PF 5%
ASC1l2 0160-2307 C:FXD MICA 47 PF 5%
A5C13 0160~2307 C:FXD MICA 47 PF 5%
ASC1l4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A5C15 0150~0093 C:FXD CER 0,01 UF +80-20% 100VDCW
A5C1l6 0160-2230 C:FXD MICA 3300 PF 53
ASC17 0140-0177 C:FXD MICA 400 PF 1%
ASCR1 1901-0179 DIODE:SILICON 15WV
ASCR2Z 1901~-0179 DIODE:SILICON 15WV
ASCR3 1901-0179 DIDDE:SILICON 15WV
ASCR4 1901-0179 DIODE:SILICON 15WV
ASCRS 1901-0179 DIODE:SILICON 15WV

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

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

Reference Part N P
Decignation @ Part No. Description # Note
ASCR6 1901-0173% DIODE:SILICON 15WV
ASCR7 1901-0179 DICDE:SILICON 15WV
ASCR8 1901-0179 DIODE:SILICON 15WV
AS5CR9Y 1901-0022 DIODE:SILICDON Q0.56V AT 1 MA
A5CR10 1901-0022 DIODE:SILICON 0.56V AT 1 MA
ASL1 NOT ASSIGNED
AS5L 2 9100-1618 COIL:MOLDED CHOKE 5.60 UH
A5L3 9100-1614 COIL/CHDKE:z0.82 UH 10%
ASL4 9140-0121 COIL:FXD 1.8 UH
A5L5 9100-2230 COIL/CHOKE: .15 UH 3%
A5Q1 1854-0071 TRANSISTOR: STLECON NPN
A5Q2 1854-0071 TRANSISTOR:SILICON NPN
A5Q3 1854-0071 TRANSISTOR: SILICON NPN
A5Q4 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A5Q5 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A5Q6 1854-0092 TRANSISTOR:SILICON NPN 2N3563
ASR1 0757~0416 R:FXD MET FLM 511 OHM 1% 1/8W
ASR?2 0757-0438 R:FXD MET FLM 5.11K DHM 1% 1/8W
A5R3 0757-044%1 R:FXD MET FLM 8.25K OHM 1% 1/8W
ASR4 0757-0416 R:FXD MET FLM S11 OHM 1% 1/8W
ASRS 0757-04348 R:FXD MET FLM 5.11K OHM 12 1/8HW
ASR6 0757-0441 R:FXD MET FLM 8.25K OHM 1% 1/8W
ASRT 0698-3446 R:FXD MET FLM 383 OHM 1% 1/8W
ASR8E 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ASRS 0757-0199% R:FXD MET FLM 21.5K OHM 1% 1/8W
A5R10 Q757-0401 R:FXD MET FLM 100 DHM 1% 1/8W
A5R11 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
ASR12 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
AS5R13 0757-0402 R:FXD MET FLM 110 DOHM 1% 1/8KW
ASR14 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
A5SR15 0757-0438 R:FXD MET FLM S5.11K OHM 1% 1/8W
ASR16 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
ASR17 0698-3443 R:FXD MET FLM 287 OHM 1% 1/8W
ASR18 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A5R19 0698-3443 R:FXD MET FLM 287 OHM 1% 1/8W
AS5R20 0757-0401 R:2FXD MET FLM 100 OHM 1% 1/8W
ASR21 0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W
ASR22 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W
AS5R23 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
ASR24 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
ASR25 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
ASR26 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8BW
A5R27 0698-3154 R:FXD MET FLM 4,22K OHM 1% 1/8W
ASR28 0698-3154 R:FXD MET FLM 4.22K DHM 1% 1/8W
ASR29 0698—3440 R:FXD MET FLM 196 OHM 1% 1/8W
ASR30 0698-3440 R3FXD MET +LM 196 OHM 1% 1/8W
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Model 8709A Section VI
Table 6-1. Reference Designation Index (Cont. )
Reference Part N BT
Decignation & Part No. Description # Note
A6 08709-6008 OSCILLATOR ASSY:20MHZ
08410-2009 BOARD:BLANK PC
A6C1 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 0.0l UF +80-20% 100VDCW
A6C4 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6CSH 0140~0199 C:FXD MICA 240 PF 5%
A6CE NDOT ASSIGNED
AGCT 0160-2218 C:FXD MICA 1000 PF 5%
A6CS8 0140~0205 C:FXD MICA 62 PF 5%
A6CS 0160-2204 C:FXD MICA 100 PF 5%
A6C10 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C11 0160-2204 C:FXD MICA 100 PF 5%
A6C12 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A6C13 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCHW
A6C14 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW
A6CR1 1910-0020 DIODE:GERMANIUM 1NS5SA
A6CR2 1910-0020 OICDE:GERMANIUM LN5SA
A6L L 9100-1631 COIL/CHOKE 56 UH 5%
A6L2 087C9-6009-1 COIL:20MHZ yADJ. 044—-1.0 UH
A6Q1 1854-0092 TRANSISTOR: SILICON NPN 2N3563
A6Q2 1854-0092 TRANSISTOR:SILICON NPN 2N3563
A6Q3 1853-0015 TRANSISTOR:SILICON PNP 2N3640
A6R1 0698-0083 R: FXD MET FLM 1.96K OHM 1% 1/8W
A6R2 0757-0289 R:FXD MET FLM 13.3K OHM 1% 1/8W
AGR3 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
A6R4G 0757-0280 R:FXD MET FLM 1K OHM 12 1/8W
A6RS 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A6RSE 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W
AGRT 0757-0279 R:FXD MET FLM 3.16K OHM 13 1/8W
A6RSB 0757-0401 R:FXD MET FLM 100 DOHM 12 1/8W
A6RS 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
A6R10O 0757-0438 R:FXD MET FLM S.11K OHM 1% 1/8W
A6R11 0757-0401 R:FEXD MET FLM 100 OHM 1% 1/8W
A6R12 0757-0422 R:FXD MET FLM 909 OHM 1% 1/8W
A6R13 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
A6R14 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W
A6R1S 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A6XY 1 1200-0191 SOCKET:CRYSTAL

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

Model 8709A

peeserence & Part No. Description # Note

AbY1 0410-0159 CRYSTALIQUARTZ 20MHZ

A7 087096004 LOCK MODE SWITCH ASSY
08410-2041 BOARD: BLANK PC

ATCl 0160-2230 C:FXD MICA 3300 PF 5%

ATC2 0160-0167 C:FXD MY 0.082 UF 10% 200VDCH

A7C3 0160~2209 C:FXD MICA 360 PF 5%

ATC4 0180-0374 C: FXD ELECT 10 UF 10% 20VDCHW

ATCS 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCHW

ATC6 0150-0121 C:FXD CER 0.1 UF +80-20% 50VDCH

ATCT 0150-0121 C:FXD CER 0.1 UF +80-20% SOVDCW

ATCS8 0160-0159 C:FXD MY 0.0068 UF 10% 200VDCW

A7CR1 1901-0025 DIODE:SILICON 100WV 100MA

ATCR?2 1901-0025 DIODE:SILICON 100WV 100MA

A7Q1 1854-0071 TRANSISTOR: SILICON NPN

A7TQ2 1854-0071 TRANSISTOR:SILICON NPN

ATQ3 1853-0020 TRANSISTOR:SILICON PNP

ATQ4 1855~0078 TRANSISTOR:FIELD EFFECT 40 OHM 6V

ATQS5 1854-0071 TRANSISTOR: SILICON NPN

ATQ6 1854-0071 TRANSISTOR:SILICON NPN

ATQT 1854-0071 TRANSISTOR:SILICON NPN

ATQS8 1854-0071 TRANSISTOR:SILICON NPN

A7R1 0698-3260 R:FXD MET FLM 464K OHM 1% 1/8W

ATR2 0757-0461 R:FXD MET FLM 68.1K OHM 1% 1/8W

ATR3 0757-0442 R:FXD MET FLM 10.0K DOHM 1% 1/8W

ATR4 0698-3451 R:FXD MET FLM 133K OHM 1% 1/8W

ATR5 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8W

ATRE 0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W

ATRT 0757-027¢6 R:FXD MET FLM 61.9 OHM 1% 1/8W

ATRS 07570458 R:FXD MET FLM 51.1K OHM 1% 1/8W

ATRS 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W

ATR10 2100-0942 R:VAR MET FLM 50K OHM 20% TYPE V

A7TR11 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W

ATR12 0698~-3438 R:FXD MET FLM 147 OHM 1% 1/8W

A7R13 0757~0288 R:FXD MET FLM 9.09K OHM 1% 1/8W

ATR14 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W

A7TR15 0698-3438 R:FXD MET FLM 147 OHM 1% 1/8W

ATR16 0698-3450 R:FXD MET FLM 42.2K OHM 1% 1/8W

ATRLT 0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W

A7TR18 0757-0463 R:FXD MET FLM 82.5K OHM 1% 1/8W

ATR19 0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W

ATR20 0757~0447 R:FXD MET FLM 16.2K OHM 1% 1/8W
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Model 8709A Section VI
Table 6-1, Reference Designation Index (Cont. )
Reference P
Decignation @ Part No. Description # Note
A7TR21 0757-0416 R:FXD MET FLM 511 COHM 1% 1/8W
A7TR22 0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W
A7TR23 0757-0442 R:FXD MET FLM 1C.0K OHM 1% 1/8W
ATR24 0698-3444 R:FXD MET FLM 316 DHM 1% 1/8W
A7TR25 0698-3444 R:FXD MET FLM 316 OHM 1% 1/8W
ATR26 0757-0419 RsFXD MET FLM 681 OHM 1% 1/8W
ATR27 0757-0416 R:FXD MET FLM S11 OHM 1% 1/8W
A8 08410-BG0T SEARCH GENERATOR ASSY
08410-2007 BOARD:BLANK PC
A8C1 0160-0168 C:FXD MY 0.1 UF 10% 200VDCW
A8Q1 1854-0071 TRANSISTOR:SILICON NPN
A8Q2 1854-0071 TRANSISTOR:SILICON NPN
ABQ3 1853-0020 TRANSISTOR:SILICON PNP
ABQ4 1853-0020 TRANSISTOR:SILICGN PNP
A8Q5 1853—-0020 TRANSISTOR:SILICGN PNP
ABQ6 1854-0071 TRANSISTOR:SILICON NPN
ABQ7 1853-0020 TRANSISTOR:SILICON PNP
A8Q8 1853-0020 TRANSISTOR:SILICON PNP
ABQ9 1853-0020 TRANSISTOR:SILICON PNP
A8Q10 1853-0020 TRANSISTOR:SILICON PNP
A8R1 0757-0417 R:FXD MET FLM 562 DHM 1% 1/8W
ABR2 0757-0398 R:FXD MET FILM 75 OHM 1% 1/8W
FACTORY SELECTED PART
ABR3 0757-0428 R:FXD MET FLM 1.62K OHM 12 1/8W
A8R4 0757-0402 R:FXD MET FLM 110 0OHM 1% 1/8W
ABRS 0698-3446 R:FXD MET FLM 383 0OHM 1% 1/8W
A8RG 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
ABR7 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
ABRS 0757~0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
ABR9Y NOT ASSIGNED
A8R10 NOT ASSIGNED
ABR11 0757-0200 R:FXD MET FLM 5.62K OHM 1% 1/8W
ABR12 0757~0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
ABR13 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A8BR14 0757-0424 R:FXD MET FLM 1.10K OHM 13 1/8W
ABR15 0757-0443 R:FXD MET FLM 11.0K OHM 1% 1/8W
ABR16 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W
ABR17 0698~3443 R:FXD MET FLM 287 OHM 1% 1/8W
A8R18 0757-0278 R:FXD MET FLM 1.78K 0OHM 1% 1/8W
A8R1S 0757-0441 R:FXD MET FLM 8.25K OHM 1% 1/8W
A8R20 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ABR21 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ABR22 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ABR23 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ABR24 0757-0290 R:FXD MET FLM 6.19K OHM 1% 1/8W4W

# See introduction to this

section for ordering information
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Section VI

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

Model 8709A

Referen o
Deiigﬁztﬁ;% @ Part No. Description # Note
ABR25 0757-0290 R:FXD MET FLM 6.19K OHM L% 1/8W
ABR26 0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W
ABR27 0698-3159 R:FXD MET FLM 26.1K OHM 1% 1/8W
ABR28 0698-3159 R:FXD MET FLM 26.1K OHM 1% 1/8W
ABR29 NOT ASSIGNED
ABR30 0757-0278 R:FXD MET FLM 1.78K OHM 1% 1/8W
ABR31 NOT ASSIGNED
ABR32 0698-3136 RIFXD MET FLM 17.8K DHM 1% 1/8W
ABR33 0698-3450 R:FXD MET FLM 42.2K OHM 1% 1/8W
ABR34 0757-0447 R:iFXD MET FLM 16.2K OHM 1% 1/8W
ABR35 0698-3446 R:FXD MET FLM 383 OHM 1% 1/8W
ABR36 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W
A8R37 0757-0402 R:FXD MET FLM 110 OHM 1% 1/8W
A8R38 0757-0428 R:FXD MET FLM 1.62K OHM 1% 1/8W
ABR39 0757-0401 R:FXD MET FLM 100 OHM 13 1/8W
ABR40 0757-0417 R:FXD MET FLM 562 OHM 1% 1/8W
DS1 2140-0092 LAMP:SV 60 MA
DS2 2140-0092 LAMP:5V 60 MA
Fl 2110-0064 FUSEz0.125A 125V SLO~BLO
Fl 2110-0018 FUSE:CARTRIDGE 0.25 AMP SLOW BLOW
J1 NOT ASSIGNED
Jz 1250-0083 CONNECTOR :BNC
J2 2190-0068 WASHER:LOCK PH BRZ NP 0.62X0.505X0.022
Jz2 2950-0001 NUT:HEX BRS NP 3/8-32 X 1/2
J3 1250-0083 CONNEC TOR:BNC
J3 2190-0068 WASHER:LOCK PH BRZ NP 0.62X0.505X0.022
J3 2950-0001 NUT:HEX BRS NP 3/8-32 X 1/2

(M1 1120-1476 METER:500 UA

ZMI 4040-0247 BEZEL:METER

M1 1460-0256 SPRING:COMPRESSION

MISC 7120~1254 TR ADEMARK

R27 2100-0467 R: VAR COMP 50K OHM 10% LIN 2.25W
R27 1410-0052 BUSHING:POTENTIOMETER

R27 2190-0016 WASHER:LOCK PH BRZ NP

R27 2950-0034 NUT:HEX BRASS 3/8-32 X 1/2"
s1 3101-0037 SWITCH:TOGGLE SPST

s1 0590-0012 NUT:KNURLED 15/32-32

s1 2950-0035 NUTZHEX BRASS 15/32-32

s1 2190-0102 WASHERTLOCK PHOSPHOR BRONZE
$2 3101-0903 SWITCH:SLIDE DP3T

3 3101-0070 SWITCH:SLIDE

XDS1 2190-0067 WASHER:zLOCK FOR 1/4" HDW
XDS1 2950-0052 NUT:HEX BRASS 1/4-40

XDS1 1450-0153 LAMPHOLDER:FOR T-1 SERIES
XDS 1 1450-0152 LEN:LAMPHOLDER RED PLASTIC
XDS1 1450-0157 LENS : L AMPHOLDER

6-12
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Model 8709A Section VI
Table 6-1. Reference Designation Index (Cont. )
Reference Iy
Decignation @ Part No. Description # Note
XDS1 0360-~0040 TERMINAL:SOLDER LUG
XDS2 0360-0040 TERMINAL:SOLDER LUG
XDS2 1450-0157 LENS:LAMPHOLDER
XDS2 1450-0152 LEN$LAMPHOLDER RED PLASTIC
XDSs2 1450-0153 LAMPHOLDER: FOR T~1 SERIES
XDsz 2950-0052 NUT:HEX BRASS 1/4~40
XDS2 2190~0067 WASHER:zLOCK FOR 1/4" HDW
XF1 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE
XF1 0900-0016 oY RING:1l/16"
XF1 2950-0038 NUT:HEX SST 1/2-24 X 11/16é6
XF1 2190-0037 WASHER:LQOCK SST FOR 1/2 THREAD

# See introduction to this section for ordering information
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Section VI

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

Model 8709A

Reference
Designation

¢ Part No.

Description #

Note

~N~OO W, DWW N

O OO >

5060-0703
1490-0032
5040-0700
5060-0728
5020-0701
2360-0069

2190-0179
5000-0703
2370-0023
5060-0720
2370-0047

5000-0717
2370-0047
08709-0001
2370-0035
2190-0179

08709-0002

CABINET PARTS

Figure 6-1. Cabinet Parts

FRAME ASSY:6 X 11 SM
STAND:TILT HALF-MODULE

HINGE

FOOT ASSY:HALf MODULE

CABINET SPACER

SCREW:STL PHIL DR FLAT HD 6-32

WASHER:LOCK FOR #6 HDW

SIDE COVER

SCREW:SST PHIL OR FLAT HD 6-32
COVER:HALF-RECESS TOP
SCREW:SST PHIL DR 6-32

COVER:HALF-MODULE BOTTOM
SCREW:SST PHIL DR 6-32
REAR PANEL

SCREW:STL PHIL DR 6-32
WASHER:LOCK FOR #6 HDW

FRONT PANEL

# See introduction to this section for ordering information



Model 8T709A Section VI
Table 6-2. Replaceable Parts
& Part No. Description # Mfr. Mir. Part No. TQ
0140-0177 C3:FXD MICA 400 PF 1% 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 5% 28480 | 0140-0205 1
0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 91418 | TA 28
0150-0121 C3FXD CER O.l1 UF +80-20% 50VDCHW 56289 | SCSOBIS-CML 5
0160-0137 C:FXD CER 0.33 UF 20% 25VDCW 56289 | 5C10A7 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 CsFXD MY 0.1 UF 10% 200VDCW 28480 | 0160-0168 3
0160-2197 C:FXD MICA 10 PF 5% 28480 0160-2197 1
0160-2204 C:sFXD MICA 100 PF 5% 28480 0160-2204 5
0160-2209 C:FXD MICA 360 PF 5% 28480 | 0160-2209 1
0160-2218 CsFXD 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 S00VDCW 28480 | 0160-2248 1
0160-2257 C3sFXD CER 10 PF 5% 500VDCH 72982 301-000-COHO-100J i1
0160-2263 C:FXD CER 18 PF 5% SO0VDCW 72982 201-000-COGO-180J 1
0160-2307 C:FXD MICA 47 PF 5% 28480 0160-2307 4
0160-2308 C:FXD MICA 36 PF 5% 28480 | 0160-2308 L
0160—-2436 C:FXD CER 10 PF 20% 200VDCW 72982 | 2425-000-X5P0-100M L
0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW 72982 2425-000-X5V-502P 7
0160-2438 C:FXD CER 5000 PF +80-20% 200VDCW 72982 | 2425-061-X5V0-502P 2
0170-0040 C3FXD MY .047 UF 10% 200VDCW 28480 | 0L70-0040 1
0180-~0049 C:FXD AL ELECT 20UF 50VDCW 56289 | 30D206G050DC6ML 2
0180-0058 C:FXD ELECT 50UF -—-10%+100% 25VDCW 56289 | 30D506G025DD4M1 2
0180-0061 C:FXD ELECT 100UF +100%-10% 15VDCW 56289 | 30107G015DD4, 2
0180-0129 C:FXD ELECT 975UF -10+50% 40VDCW 56289 | D35782 2
0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 | 150D225X9020A2 1
0180-0374 C:FXD ELECT 10 UF 10% 20VDCW 28480 | 0180-0374 1
0180-0376 C:FXD ELECT Q.47 UF 10% 35VDCW 56289 | 1500474X90354A2 1
0180-1735 C:FXD ELECT 0.22 UF 10% 35VDCW 28480 | 0180-1735 1
034Q-0008 INSULATOR : STANDOF F TEFLON 98291 | ST-1000-L2 1
0360-0040 TERMINAL : SOLDER L UG 73734( 1958 2
0360-0042 TERMINAL:SOLDER LUG FOR #6 SCREW 28480 | 0360-0042 1
0360-0124 TERMINAL :SOLDER LUG 28480 | 0360-0124 &
0380-0336 STANDOFF 28480 | 0380-0336 1
0410-0159 CRYSTAL:QUARTZ 20MHZ 28480 | 0410-0159 1
0590-0012 NUT :KNURLED 15/32-32 04009 | 899U-3 1
0698-0083 RZFXD MET FLM 1.96K OHM 1% 1/8W 28480 | 0698-0083 7
0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W 28480 | 0698-0084% ]
0698-3136 R:FXD MET FLM 17.8K OHM 1% 1/8W 28480 | 0698-3136 3
0698-3151 R:FXD MET FLM 2.B7K OHM 1% 1/8W 28480 0698-3151 2
0698-3153 R:FXD MET FiM 3.83K OHM 1% 1/8W 28480 0698-3153 5
0698-3154 R:FXD MET FLM 4+22K OBM 1% 1/8W 28480 | 0698-3154 5
0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W 28480 0698-3155 2
0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W 28480 | 0698-3156 3
0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W 28480 | 0698-3157 1
0698-3159 R:FXD MET FLM 26.1K OHM 1% 1/8W 28480 | 0698-3159 2
0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 ( 0698-3160 1
0698-~3260 R:FXD MET FLM 464K OHM 1% 1/8W 28480 0698-3260 1
0698-3438 R:FXD MET FLM 147 COHM 1% 1/8W 28480 | 0698-3438 2
0698-3440 R:FXD MET FiLM 196 OHM 13 1/8W 28480 | 0698-3440 S
# See introduction to this section for ordering information
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Section VI

Model 8700A

Table 6-2, Replaceable Parts (Cont. )

@ Part No. Description # Mfr. Mfr. Part No. TQ
06983443 R:FXD MET FLM 287 OHM 1% 1/8W 28480 | 0698-3443 3
0698-3444 R:FXD MET FLM 316 DHM 1% 1/8W 28480 | 0698-3444 3
0698-3445 R:FXD MET FLM 348 DHM 1% 1/38W 28480 | 0698-3445 L
0698-3446 R:FXD MET FLM 383 CHM 1% 1/8W 28480 | 0698-3446 3
0698-3449 R:FXD MET FILM 28.7K OHM 1% 1/8W 28480 | 0698-3449 1
0698-3450 R:FXD MET FLM 42.2K OHM 1% 1/8M 28480 | 0698-3450 2
0698-3451 R:FXD MET FLM 133K OHM 1% 1/8W 28480 ] 0698-3451 1
0698-3453 R:FXD MET FLM 196K DHM 12 1/8W 28480 | 0698-3453 2
0698-3629 R:FXD MET OX 270 OHM 5% 2W 28480 | 0698-3629 1
0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W 28480 | 0757-0199 6
Q757-0200 R:FXD MET FLM 5.62K OHM 1% 1/8W 28480 | 0757-0200 1
0757-0276 R:FXD MET FLM 61.9 OHM 1% 1/8W 28480 | 0757-0276 1
0757-0278 R:FXD MET FLM 1.78K OHM 1% 1/84 28480 | 0757-0278 2
0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W 28480 | 0757-0217% g
Q757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 | 0757-0280 12
0757-0288 R:FXD MET FLM 9.09K OHM 1% 1/8W 28480 | 0757-0288 1
0757-0289 R:fFXD MET FLM 13.3K OHM 1% 1/8W 28480 | 0757-0289 1
0757-0290 R:FXD MET FLM 6.19K OHM 1% 1/8W 28480 | 0757-0290 2
Q757-0379 R:FXD MET FLM 12.1 OHM 1% 1/8W 28480 | 07570379 1
0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W 28480 | 0757-0394 3
0757-0398 R:FXD MET FLM 75 OHM 1% 1/8W 28480 | 0757-0398 1
0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 | 0757-0401 11
0757-0402 R:FXD MET FLM 110 OHM 1% 1/8W 28480 | 0757-0402 3
0757-0416 RsFXD MET FLM 511 DHM 1% 1/8W 28480 | 0757-041¢6 6
0757-0417 R:FXD MET FLM 562 0OHM 1% 1/8W 28480 | 0O757-0417 2
0757-0419 R:FXD MET FLM 681 OHM 12 1/8W 28480 0757—-0419 2
0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W 28480 | 0757-0420 3
0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W 28480 | 0757~0421 1
Q757-0422 R:FXD MET FLM 909 OHM 1% 1/8W 28480 | 0757-0422 1
Q757-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W 28480 | 0757-0424 3
0757-0428 R:FXD MET FLM 1.62K OHM 1% 1/84 28480 | 0757-0428 2
0757-0438 RIFXD MET FLM 5.11K OHM 1% 1/8HW 28480 | 0757-0438 10
0757-0439 R:FXD MET FLM 6.81K OHM 1% 1/8W 28480 | 0757-0439 2
0757-0441 R:FXD MET FLM B.25K OHM 1% 1/8W 2848B0| 0757-0441 3
0757-0442 R:FX0D MET FLM 10.0K OHM 1% 1/8W 28480 | 0757-0442 9
0757-0443 R:FXD MET FLM 11.0K OHM 1% 1/BW 28480 | 0757~-0443 1
0757-0447 R:FXD MET FLM 16.2K DHM 1% 1/8W 28480 | 0757-0447 2
0757-0458 R3FXD MET FLM 51.1K OHM 1% 1/8W 28480 | 0757~0458 2
0T57-0461 R:FXD MET FLM 68.1K OHM 1Z 1/8W 28480 | 0757-0461 1
0757-0462 R:FXD MET FLM 75.0K OHM 1% 1/8W 28480 | 0757-0462 2
0757-0463 R:FXD MET FLM 82.5K OHM 1% 1/8W 28480 | 0757-0463 1
0757-0796 R:FXD MET FLM 82.5 OHM 1% 1/2W 28480 | 0757-0796 1
0757-1094 R:FXD MET FLM 1.47K DOHM 1% 1/8W 28480 | 0757-1094 5
0811-1670 RIFXD WW 2.2 OHM 5% 2W 28480 | 0811-1670 2
0812-0086 R:FXD WW 5 OHM 5% 3W 28480 | 0812-0086 2
0900-0016 "g® RING:1Lr/16" 28480 | 0900-0016 i
1120-1476 METER:500 UA 28480 | 1120-1476 1
1200-0063 LUG:CRIMP 28480 | 1200-0063 2
1200-01%1 SOCKET:CRYSTAL 91506 | 8004-1G7 4
1250-0083 CONNECTOR:BNC 28480 | 1250-0083 &
1251-0159 CONNECTUOR:2X15 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




Model 8709A Section VI
Table 6-2. Replaceable Parts (Cont. )

& Part No. Description # Mir. Mfr. Part No. TQ
1450-0152 LEN:LAMPHOLDER RED PLASTIC 08717 | 102XX-R 2
1450-0153 LAMPHOLDER:FOR T-1 SERIES 08717 | 102SR 2
1450~-0157 LENS:LAMPHOLDER 08717 | LO2XX-W 2
1460-0256 SPRING:COMPRESSICN 28480 | 1460-0256 1
1820-0306 INTEGRATED CIRCUILIT 28480 | 1820-0306 4
1853-0012 TRANSISTOR:PNP SILICON 2N2904A 04713 | 2N2904A 1
1853-0015 TRANSISTOR:SILICON PNP 2N3640 28480 1853-0015 L
1853-0016 TRANSISTOR:SILICON PNP 2N3638 07263 | 2N3638 4
1853-0020 TRANSISTOR:SELICON PNP 28480 | 1853-0020 8
1853-0036 TRANSISTOR:SILICON PNP 28480 1853-0036 2
1854-0039 TRANSISTOR:SILICON 2N3053 02735 | 2N3053 7
1854-0063 TRANSISTOR:sNPN SILICON 2N3055 02735 | 2N3055 2
1854-0071 TRANSISTOR:SILICON NPN 28480 | 1854-0071 14
1854-0092 TRANSISTOR:SILICON NPN 2N3563 28480 | 1854-0092 [
1855-0078 TRANSISTOR:FIELD EFFECT 40 OHM 6V 28480 | 1855-0078 1
1901-0022 DIODE:SILICON 0.56V AT 1 MA 28480 | 1901-0022 2
1901-0025 DIODE:SILICON 100WV 100MA 28480 | 1901-0025 9
1%01~0026 DIODE:SILICON 0.75A 200 PIV 28480 | 1901-0026 8
1901-0179 DIODE:SILICON 15WV 28480 | 1901-0179 8
1902-0049 DIODE,BREAKDOWN: 6.19V 5% 28480 1902-0049 2
1902-3048 DIODE BREAKDOWN:SILICON 3.48V 5% 28480 | 1902-3048 2
1902-3193 DIODE BREAKDOWN:13.3V 5% 28480 1902-3193 1
19106-0020 DIODE:GERMANIUM 1N55A 28480 1910-0020 2
1910-0022 DICDE: GERMANIUM 5 WIV 28480 1910-0022 1
2100-0467 R:VAR CUMP 50K OHM 10% LIN 2.25W 28480 2100-0467 1
2100-0942 R:VAR MET FLM 50K OHM 20% TYPE V 28480 | 2100-0942 1
2100-1772 R:VAR WW 500 OHM 10% LIN 1/2W 28480 | 2100-1772 1
2110-0018 FUSE:CARTRIDGE 0.25 AMP SLOW BLOW 75915 313.250 1
2110-006% FUSE:0.125A 125V SLO-BLO 28480 | 2110-0064 1
2140-0092 LAMP:5V 60 MA 28480 | 2140-0092 2
219C0-C006 WASHER:SPLIT LOCK FOR #6 SCREW 80120 | 08D 2
2190-0016 WASHER:LOCK PH BRZ NP 00000 | OBD L
2190-0037 WASHER:LOCK SST FOR 1/2 THREAD 78189 | 1224-08 1
2190-0058 WASHER:LOCK FOR #8 HDW 0DGOO | DBD# 1
2190~-0065 WASHER:LOCK FOR #6 HDW 28480 2190-0065 6
2190-0067 WASHER:LOCK FOR 1/4"™ HDW 28480 2190-0067 2
2190-0068 WASHER:LOCK PH BRZ NP 0.62X0.505X0.022 78189 | 1924-02 2
2190-0091 WASHER:LOCK FUR #10 HDW 28480 | 2190-0091 1
2190-0102 WASHER :LOCK PHOSPHOR BRONZE 28480 | 2190-0102 1
2190-0476 WASHER:LOCK FOR #4 HDW 0DO0G | 0OBD# 1
2270-0004 SCREW:STL PHIL DR PAN HD 4-40 28480 | 2270-0004 |
2420-0003 NUT:HEX SST 6-32 80120 | OBD# 2
2460-0013 SCREW:STL PHIL DR PAN HD 6-32 80120 (| 0BD# 2
2460-0014 SCREW:STL PHIL DR PAN HD 6-32 28480 | 2460-0014 6
2515-0004 SCREW:STL PHIL DR PAN HD 8-32 00000 | OBD# )4
2700~0002 SCREW:SST PHIL DR PAN HD 10-32 80120 | DBD# 1
2740-0005 NUT:HEX STL 10~-32 73734 OBOD# it
2950-0001 NUT:IHEX BRS NP 3/8-32 X 1/2 73734 | 39002 2
2950-0034 NUT :HEX BRASS 3/8-32 X 1/2" 28480 | 2950-0034 1
2950-0035 NUT:HEX BRASS 15/32-32 00000 | OBD# 1
2950-0038 NUT:HEX SST 1/2-24 X 11/16 75915 | 903-12 1
2950-0052 NUT:HEX BRASS 1/4-40 04009 | CBD# 2
3101-0037 SWITCH:TOGGLE SPST 04009 | 83050-E 1
3101-0070 SWITCH:SLIDE 79727| G-126 1

# See introduction to this section for ordering information




Section VI

Table 6-2. Replaceable Parts (Cont. )

Model 8709A

& Part No. Description # Mfr. Mir. Part No. TQ
3101-0903 SWITCH:zSLIDE DP3T 79727 | 6-128-S 1
4040-0247 BEZEL:METER 28480 | 4040-0247 1
7120-1254 TRADEMARK 28480 | 71201254 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 COIL/CHOKE 18 UH 10% 28480 ( 9100-1621 1
9100-1623 COIL/CHOKE 27 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
9106-2230 COIL/CHOKE: .15 UH 3% 82142 | 4415-1H 1
9100-2469 TRANSFORMER 28480 | 9100-2469 1
9140-0105 COIL:MOLDED CHOUKE 8.20 UH 10% 28480 | 9140-0105 4
9140-0114 COIL:FXD RF 10 UH 28480 | 9140-0114 4
9140-~0121 COIL:FXD 1.8 UH 28480 | 9140-0121 2
9140-0137 CQIL:FXD RF 1 MH 5% 28480 | 9140-0137 1
08410-2006 BOARD:BLANK PC 28480 | 08410-200¢6 1
08410-2007 BOARD:8LANK PC 28480 | 08410-2007 1
0B410-2009 BOARD:BLANK PC 28480 | 08410-2009 1
08410-2041 BOARD:BLANK PC 28480 | 08B410-2041 X
€8410-6007 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
08706-6002 AMPLIFIER ASSY 28480 (| 0B709-6002 1
08709-6003 POMWER SUPPLY/AMPL ASSY 28480 | 08709-6003 1
08709-6004 LOCK MODE SWITCH ASSY 28480 | 08709-6004 1
08709-6005 CASTING ASSY{SHIELD) 28480 | 08709-6005 1
08709-6006 TRANSFORMER ASSY 28480 | 08709-6006 1
0870S—-6007 PHASE DETECTOR ASSY 28480 | 08709-6007 1
08709-6008 OSCILLATOR ASSY:20MHZ 28480 | 08709-6008 i
08709-6009-1 COIL:20MHZ,ADJs O.4—1.0 UH 28480 | 08706-6009-1 1

# See introduction to this section for ordering information




Model 8709A

Table 6-2. Replaceable Parts (Cont, )

Section VI

@ Part No. Description # Mifr. Mfr. Part No. TQ
1490-0032 STAND:TILT HALF~MODULE 28480 | 1490-0032 1
2190-0179 WASHER:LOCK FOR #6 HDW 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 | OBD# 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-MODULE 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
0870S8-0001 REAR PANEL 28480 | 08709-0001 1
087090002 FRONT PANEL 28480 | 08709-0002 1

# See introduction to this section for ordering information




Code
No.

09145
09250
09353
09569

09922
10214

10411
10646
11236
11237

11242
11312
11314
11453
11534
11711

1z
11870
12040
12136
12351
12574

12697
12728
12859
12881
12530
12954
12103
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14360
15203
15287
15291
15558

15566
15631
15772

15801
15818
16037
16179
16352
16385
16688

16758
17103
17474
17584
17675
17745

Model 8709A

Manufacturer Address

Tech. Ing. Inc. Atohm Elecl.

Electio Assemblies, Inc.

C & K Comgponents tac.

Matlery Batlery Co. of

Canada, Ltd.

Burndy Corp.

General Traasislor Western Cosp.

Los Angeles, Calif.
Betkeley, Calif.

Niagara Falls, N.Y.

Berne, Ind,

Busbank, Calif.
Chicage, (1.
Newton, Mass.

Toronto, Ontane, Canada
Horwalk, Cona.

Ti-Tal, loc.
Carborundum Co.
CTS of Berne, Inc.
Chicago Telephene of Californsa, loc.
So. Pasadena, Calif,
Yaltham, Mass,
Palo Alte, Calif.
Downey, Calif.
Prectsion Conaeclor Corp, Jamaica, N.Y.
Duncan Electronics Inc. Gosta Mesa, Calif.
General Instrumeat Corp., Semiconductor
Dev., Products Group Newark, M. J.
Imperial Etectronic, lac. Buena Park, Calif.
lefabs, Inc. Palo Allo, Calil.
National Semiconductor Danbury, Conn.
Philadetphsa Handle Ca. Camden, H. J.
Giove Mlg. Co., Inc. Shady Grove, Pa.
Gultoa ind. Inc. Data Sysiem Div.
Albuquerque, N.M.
Dover, N.H.
W. Haven, Conn,
Tokyo, Japan
Clark, W.J.
Hewport Beach, Calil.
Scoltsdale, Atizona

Bay State Electronics Corp.
Teledyne Inc.. Mrcrowave Div.
Nalional Seal

Clarostat mfg. Co.
Elmai Filler Corp,
Nippon Etectric Co., Lid.
Metex Electronics Corp.
Della Semiconductor Inc.
Dickson Electronics Corp.
Thermolloy Dallas, Texas
Telefunken (GmbH) Hanover, Germany
Midland-Wright Div. of Pacilic Indusliies, Inc.
Kansas Cily, Kansas
Newbury Park, Calif.
Calif. Resistor Corp. Santa Monica, Calif.
Amencan Components, Inc. Conshohocken, Pa.
ITT Semiconduciosr, A Div. of Int. Teiephone
West Palm Beach, Fla.
Loveland, Colo.
Newatk, N.J.
Corning, N.Y.
San Gabriel, Calif,
San Jose, Calif.
New York, N.Y.
ttorthridge, Calif.
M. Hollywood, Calif.

Sem-Tech

& Telegraph Corp.
Hewlett-Packard Company
Cornell Dublier Electric Corp.
Cofning Glass Works
Electro Cube Inc.

Wiltiams Mg, Co.
Webster Electronics Co.
Scionics Corp.
Adjustable Bushing Co.
Micron Eleclroaics

Garden Cily, Long Island. N.Y.
Ampiobe Inst., Corp, Lynbrook, M.Y.
Cabtetronics Cosia Mesa, Calif.
Twenlieth Century Coil Spring Co.
Santa Clara, Calif.
Framingham, Mass.

Mt. View, Calif.
Sptuce Pine, N.C.
Farmingtan, Mich.

Lodi, N.J.

Pasadena, Caiif.

Fenwal Elect, Inc.

amelco Inc.

Spruce Pine Mica Co.

Omni-Spectra Inc.

Computer Diode Corp.

Boots Arrceaft Nut Corp.

Ideal Prec. Meler Co., Inc.
De Jur deter Div. Brooklyn, M. Y.

Delco Radia Div. of G.M. Cofp. Kokoma, ind,
Canoga Park, Calif.

Mountain View, Calif.
Biddeford, Ma.

Akron, Ohio
Hollywood, Calif,

Thermonetics lnc.

Tianex Company
Components Inc,

Hamlin Metal Products Corp.
Angstrohm Piec, |nc, o,

Section VI
TABLE 6-3.
CODE LIST OF MANUFACTURERS
The iollowing 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.
Cade Code
No.  Manufacturer Address No.  Monufacturer Address
00000 U.S.A. Common Any supplier of U. 8. 05245 Components Corp. Chicagoe, (M.
00136 McCoy Electionics Mount Holly Springs, Pa. 05277 Westinghouse Electric Corp,
00213 Sage Electronics Coip. Rochester, N.Y, Semi-Conductor Dept. Youngwood, Pa.
00287 Cemco Inc. Danielson, Conn. 05347 Ullrenix, Inc. San Maleo, Calif.
00334 Humidial Colton, Calif. 05397 Umen Carbide Coip., Elect. Div,
00348 Microlion Co., Inc, Valley Stream, N.Y. New Yok, N.Y,
00373 Gartock Inc. Cherry Bill, N.J. 05574 Vakrag Ind. inc, Canoga Park, Calif.
00656 Aerovox Corp. New Bedford, Hass. 05583 lcore Electro-Plastics [nc. Sunnyvate, Calif.
00779 Amp. Inc. Harrisburg, Pa. 05616 Cosmo Plastic
00781 Aurcraft Radio Corp. Boontan, N.J. {c/o Elecliical Spec. Co.} Cleveland, Ohio
00815 Morthern Engineering Laboratories, Inc. 05624 Barber Colman Co. Rockford, Il
Burlinglon, Wis. 05728 Tilfen Optical Co.
00853 Saagamo Electsic Co., Pickens Div. Roslyn Heighls, Long |sland, N.Y.
Pickens, $.C. 03729 Metra-Tel Cotp. Yeslbury, N.Y.
00866 Goe Engineering Co. City of {ndustry, Cal. 05783 Stewart Engineering Co. Santa Cruz, Calif.
00891 Car! E. Helmes Carp. Les Angeles, Calif, 05820 Wakefield Engineering fnc, Wakefield, Mass.
00329 Microlab fnc. Livingston, N.J. 06004 Bassick Co., Div. of Stewart Wamer Cosp.
01002 General Electric Co., Capacitor Dept. 8ridgeporl, Conn.
Hudson Falls, N.Y. 06090 Raychem Corp. Redwood City, Calif,
(1009 Alden Producls Co. Biockton, Mass, 06175 Bausch and Lomb Optical Co. Rochester, N.Y.
01121 Allen Bradley Co. Milwaukee, Wis. 06402 E£.7.A. Products Co. of America Chicago, [lI.
01255 Litlon indusliies, Inc. Beverly Hills, Calif. 06540 Amatom Electronic Hardware Co., Inc,
01281 TRY Semiconduclors, Inc. Lawndale, Calif. tew Rochelle, N.Y.
01295 Texas |nstruments, Inc., 06555 Beede Electiical Instrumeant Co., Inc.
Transstor Products Div. Dallas, Texas Penacook, N, R.
01349 The Alliance Mfg. Co. Alliance, Obio 06666 General Qevices Co., Inc. Ilndianapolis, |ad,
01589 Pacific Relays, Inc. Van Nuys, Calif, 06751 Components Inc., Ariz. Oiv. Phoenix, Anz.
01670 Gudebrod Bros. Silk Ca, Hew York, N, Y, 06812 Torungton Mig. Co., West Div.
01930 Amerock Corp. Rockford, (1. Yan Huys, Calif.
01361 Pulse Engineeting Co. Santa Clara, Calif. 06980 Warian Assoc. Eimac Div, San Carles, Calif.
02114 Ferroxcube Cosp. of America Saugerties, N.Y. 07688 Kelvin Electric Co. Van Nuys, Calil.
02116 Wheetock Signals, Inc. Long Branch, A, J, 67126 Digitran Co. Pasadena, Calif.
02286 Cole Rubber and Plaslics Inc.  Sunnyvale, Calif. 07137 Transistor Electronics Corp,  Minneapolis, Kinn,
02660 Amphenol-Boig Electrontcs Corp.  Broadview, [ll. (7138 Weslinghouse Electsic Cotp.
02735 Radio Corp. of Amenica, Semiconductor Electronic Tube Div. Efmira, N.Y.
and Matenials Div, Somerville, H. 4. 07143 Filmohm Corp. New Yoik, H.Y.
02771 Vocaline Co. of America, lac, 07233 Cinch-Graphik Co. City of Industry, Calif.
Qld Saybrook, Conn. 07256 Sihicon Transistor Cerp. Carle Place, M. Y.
02777 Hopkins Engineeriag Co. San Fewnando, Calil. 07261 Avnet Corp. Culver City, Calif.
02875 Hudson Tool & Die Co Mewark, N.J. 67263 Farchild Camera & Inst. Coip,
03508 G.E. Semiconductor Prod. Depl. Syracuse, N.Y. Semiconductor Div, Mountain View, Calif.
03705 Apex Machine & Tool Co. Bayton, Ohio 07322 Minnesota Rubber Co. Mianeapalis, Mina.
03797 €£ldema Coip. Complon, Calif. 07387 Bitcher Corp., The Monterey Park, Calif.
03818 Parker Seal Co Los Angeles, Calif. 07397 Sylvamia Elect. Piod. [nc., Mt View Qperalions
03877 Transitron Electnc Corp. Wakefield, Mass, Mountain View, Calif.
03888 Pyiofilm Resislor Co., Inc.  Cedar Knolls, R ). 07700 Techaical Wire Products Inc. Cranfard, M. J.
03954 Singer Co., Dieh) Div. 07829 Bodine Elect. Co. Chicago, IIl.
Findeme Plant Sumerville, N.J. 07910 Continenlai Bevice Corp. Hawlhorne, Calif.
04003 Arrow, Hart and Hegeman Efecl. Co. 07933 Raylheon 1ifg. Co.,
Hartford, Conn. Semiconductor Div, Mountain View, Calif.
04013 Taurus Corp. Lambertville, N, J, 07980 Hewlelt-Packard Co., Boonlon Radio Div,
04062 Aico Eleclionmic |nc, Great Neck, N.Y. Rockaway, N.J.
04222 Hi-Q Division of Aerovox Myrtle Beach, §.C. 08145 U.S. Engineering Co. Los Angeles, Calif.
04354 Precision Paper Tube Co. Yheeling, I, 03289 Blina, Delbert Co. Pamona, Calif.
04404 Dymec Bivision of Hewlett-Packard Co. 08358 Burgess Batlery Co.
Palo Alto, Caiif. Niagara Falls, Ontarie, Canada
04651 Sylvania Efecttic Producls, Microwave 08524 Deutsch Fastener Corp. Los Angeles, Caltf.
Device Div. Mountain View, Calif, 08664 Biistol Co., The Vaterbury, Conn.
04673 Dakala Engr. inc. Culver City, Calif. 08717 Sloan Company Sur Yailey, Cahf.
04713 Motorola, Inc., Semiconductor Prod. Div. 08718 I(TT Cannon Electric Inc., Phoenix Div.
Phoenix, Afizona Phoenix, Arizona
04732 Filtron Co., Inc. Western Div. 08727 Nalional Radio Lad. [nc. Paramus, N, J,
Culver City, Calif. 08792 CBS Elecironics Semiconduclor
04773 Automalic Electric Co. Morthiake, 11, Opec~tions, Div of C.B.S. loc.
04796 Sequoia Wire Co. Redwood Cily, Calif. Lowell, Mass.
04811 Preciston Coil Spring Co. El Monte, Calil. 08806 Ceneral Eleciric Co. Minial. Lamp Dept.
04870 P.M. Motor Company Vestchester, )II. Cleveland, Ohio
04319 Component Mfg. Service Co. 08984 Mel-Ran Indiaaapolis, Ind.
Y. Bridgewater, Mass, 09026 Babcock Relays Div. Costa Mesa, Calif.
05006 Twenlieth Century Piastics, Inc. 09134 Texas Capacitor Co. Houston, Texas
Los Angeles, Calif.
00015-47
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TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Code
No.  Manufacturer Address
17870 McGraw-Edison Co. Manchester, N.H.
18042 Power Design Pacific [nc. Palo Alto, Calif,
18083 Clevite Corp., Semiconductor Div,
Palo Alte, Calif.
18324 Signetics Corp. Sunnyvale, Calif.
18476 Ty-Car Wig. Co., Inc. Holliston, Mass.
18486 TRW Elecl. Comp. Div. Des Plaines, 11},
18583 Curtis Instrument, inc. ML Kisco, M. Y.
18612 Vishay laslrumenls Inc. Malvern, Pa.
18873 £.1. DuPenl and Co., Inc. Wilmington, Del.
18911 Durant Mfg. Co. Milwaukee, Wis.
19315 The Bendix Corp., Navigation & Conlrol Div,
Teterboro, N.J.
19500 Thomas A. Edison Industies, Div. of
McGraw-Edison Co, Wesl Orange, N.J,
19585 Concoa Baldwin Park, Calif,
19644 LRC Electionics Hoiseheads, N, Y.
19701 Electra Mfg. Co. Independence, Kansas
20183 Genera! Alconics Corp, Philadelphia, Pa.
21226 Execulone, {nc. Long Island City, N. Y.
21335 Falnw Bearing Co., The New Britain, Cona.
21520 Faasleel Wetalivigical Corp. N. Chicago, {ll.
23042 Texscan Coip. Indianapolis, Ind.
23783 British Radio Electronics Ltd. Washington, D.C.
24455 G.E. Lamp Division
Nela Park, Cleveland, Ohio
24655 Geneial Radio Co. VWesl Concord, Mass.
24681 Memcor Inc., Comp. Div. Huntinglon, tnd.
24796 Parelco fnc. San Jyan Capistrang, Calif.
26365 Gries Reproducer Corp. New Rochelie, N Y.
26462 Grobet File Co. of America, Inc.
Carlstadl, N.J.
26851 Compac/Hollister Co. Holtister, Caiif.
26992 Hamilton Watch Co. Lancaster, Pa.
27251 Specialities Mfg. Co., inc. Stratford, Conn.
28480 Hewlett-Packard Co. Pale Atto, Calf.
28520 Heyman Mfg. Co. Kenitwosth, M. ).
30817 Instrument Specialties Co., Inc.
Litlle Falls. H.J.
33173 G.E Receiving Tube Dept. QOwensboro, Ky.
35434 Lectrohm Inc. Chicago, I
36196 Slanwyck Coil Products Ltd.
Hawkesbury, Ontario, Canada
36287 Cunningham, W.H. & Hill, Ltd.
Totonlo Qntarto, Canada
37942 P.R. Mallory & Co. Inc. Indianapolis, ind.
39543 Mechanical Industies Prod. Co. Akrap, Ohio
40920 Mimature Precision 8earings, Inc.  Keene, N, H,
42130 Muler Co. Chicago, 1lI.
43990 C.A. Norgren Co. Englewood, Colo.
44655 Ohmile Mfg. Co. Skokie, 111,
46384 Penn Eng. & Mfg. Corp. Doylestown, Pa.
47904 Polacoid Corp. Cambrigge, Mass.
48620 Precision Thermometer & Inst. Co.
Soulhampton, Pa.
49956 Microwave & Power Tube Div. Waltham, Mass.
52030 Rowan Conlroller Co. Westminster, Md.
52983 Sanbarn Company Wattham, Mass.
54234 Shailcross Mfg. Co. Selma, N.C.
55026 Simpson Electric Co. Chicage, Itl.
$5933 Sonotone Corp. Elmsford, H.Y.
55938 Raytheon Co. Commercial Apparatus 3
Systems Div. So. Norwalk, Conn.
56137 Spaulding Fibre Co., Inc. Tonawanda, N.Y.
56289 Sprague Electric Co. North Adams, Mass.
59446 Telex Corp. Tulsa, Qkla.
58730 Thomas & Betls Co. Elizabeth, N.J.
60741 Triplett Electrical Inst. Co. Bluffton, Ohio
61775 Union Swilch and Sigaal, Div. of
Westinghouse Air Brake Co. Pittsburgh, Pa.
00015-47
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Cod
No.

62118
63743
64353
65092
66295
66346

70276
70309
70318

70417
70485
70563
70674
70903
70998
71002
71034
71041

71218
71279
71286
71313

71409

71438
71447
71450
71468
71471
71482
71590

71616
717900
71707
71744
71785

71984
12136
72619
72656

12689
72165
72828
72928
72962
72964
72982
73061
73076
73138

73283

73445
73506
73559
73586
73682

13734
73743
73793
73846

Manufocturer Address

Universal Electric Co.
Ward-Leonasd Efectric Co.
Western Electric Co., Inc.
Weston Inst. lac. Weston-Newark Newark, N.J.
Wittek Mig. Co. Chicago, til.
Mianesota Mining & #¥fg. Co. Revere Mincom Div.
SI. Paul, Minn,
Harlierd, Conn.
Mew York, M.Y.

Owosso, Mich.
Mt. Vemon, N.Y.
New York, N.Y.

Atlen Mig, Co.

Allied Control

Allmetal Screw Product Co., Inc.
Garden City, N.Y.

Amplex, Div. of Chrysler Corp. Betroit, Mich.
Allantic [ndia Rubber Waorks, Iac. Chicago, L.
Ampente Co., Inc, Union City, N.J.
ADC Producls Inc. Minneapohs, Mun.
Belden Mig. Co. Chicago, Il
Bird Electionic Corp. Cleveiand, Ohio
Birmbach Radio Co. New York, N.Y.
Bliley Elecltic Co., Inc. Ene, Pa,

Boslon Gear Warks Drv. of Mutiay Co.

of Texas Quincy, Mass.
Bud Radio, Inc. Willoughby, Dhio
Cambridge Thermionics Corp.  Cambridge, Mass.
Camloc Faslener Corp. Paramus, #.J.
Cardwell Condensei Corp.

Lindenhuest L. 1., N.Y.

Bussmaan Kfg. Div. of McGraw-Edison Co.

St. Louis, Mo.
Chicago Condenser Corp. Chicago, Il
Calif. Spring Co., Inc. Pico-Rivera, Calif.
CTS Corp. Elknarl, Iad.

{TT Cannon Elecliic |nc.
Cinema, Div. Aerovox Corp.
C.P. Clare & Co.
Cenlialab Div. of Globe Union Inc.

Wilwaukee, Wis.

Los Angeles, Calif.
Burbank, Calif.
Chicago, I

Commercial Plastics Co. Chicago, 1.
Cornish Wire Co., The New York, N.Y.
Coto Coil Co., Inc. Providence, R.).
Chicago Miniature Lamp Works Chicago, III.

Cinch Mfg. Co., Howard B. Jones Div.

Chicago, |11
Dow Carming Corp. Midland, Mich.
Electro Moltve Mlg. Co., Inc. VWillimantic, Conn.
Dialight Corp. Brooklyn, N.Y.
Indiana Geaeral Corp., Electronics Div,

Keashy, N.J.
General Instrumeat Coip., Cap, Div.Newark, N.J.

Drake Mfg. Co. Harwood Heights, [l
Hugh H. Eby lnc. Phitadeiphia, Pa.
Gudeman Co. Chicage, 1l
Elastic Stop Nut Corp. Union, N.)J.
Robest M. Hadley Co. Los Angetes, Cahif.
Erne Technological Pioducts, Inc. Erie, Pa.
Hansen Mig. Co., Inc. Princelon, lad.
H.M. Harper Co. Chicago, III.

Helipoil Div. of Beckman lasl., Inc.
Fullerton, Calif,
Hughes Producis Diwvision of Hughes
Arrcrait Co. Newport Beach, Calif.
Amperex Elect Co. Hicksville, L.1., N.Y.
Bradley Semiconduclor Corp.  New Havea, Conn.
Carliag Electnie, inc. Hartlord, Conn.
Cucie F Mfg. Co. Trenton, N.J.
George K. Garrelt Co., Div. MSL
|adustrnies |nc. Philadelphia, Pa.
Federal Screw Producis Inc. Chicago, Il
Fischer Special Mfg. Co. Cinginnali. Ohio
General Industries Co., The Elyna, Ohio
Goshen Stamping & Tool Co. Goshen, Ind.

Cod
No.

73893
73905
73957
74276
74455
74861
74868

74970
75042
15263
75378
75382
75818
75915
76008
78210
76433

76487
76493
76530

76545
76703
76854
17068

77075
1722)

71282
17342

77630
77638

77764
77969
78189

78277
78283
78290
78424
78452
78471
78488
78493
78553
78730
78947
79136
79142
79251
19727

79963
80031

80120
80131

80207
80223
80248

80294
80411

From:

Section VI
Menufactyrer Address
JFD Electionics Corp. Brooklyn, N.Y.

Jeanings Radio Mfg. Corp.
Groov-Pin Corp.
Signalite Inc.

Sen Jose, Calil.
Ridgefield, N.).
Neptune, N J.
J.H. Winns, and Sons Winchesler, Mass.
Industnal Condeaser Corp. Chicago, Il
R.F. Products Division of Amphenol-Borg
Elecieonics Corp. Danbury, Conn.
E.F. Johnson Co. Ylaseca, Mion.
Intetnational Resislance Co. Philadelphta, Pa.

Keystone Carbon Co., Inc. $t. Marys, Pa.
CTS Knights inc. Sandwich, 1.
Kutka Electic Corporation Mt. Yermon, N.Y.
Lenz Electric Mfg. Co. Cincago, Il
Littlefuse, Inc. Des Plaines, [,
Lord Mfg. Co. Erie, Pa.

C.W. Marwedel San Francisco, Calif.

Genera! Instiumeat Corp., Micamold Division
Newark, N.J.
james Miflen Mig. Ceo., Inc. Malden, Mass.

J.W. Miller Co. Los Angeles, Calif,
Cinch-Monadnack, Div. of United Carr
Fastener Corp. San Leandio, Calil.
Mueller Etectric Co. Cleveland, Ohio
National Union Newark, N.J.
02k Manufacturing Co. Cryslal Lake, 111,
The Bendix Corp., Eleclrodyramics Div.
N. Hoitywood, Calif.
Pacific Melals Co. San Francisco, Calif.
Phanostran Instremeat and Eleclronic Co.
South Pasadena, Calif.
Philadelphta Steel and Wire Corp.
Philadelphia, Pa.
Ameiican Machine & Foundry Co. Potler
& Brumfietd Dav, Princeton, Ind.
TR Electronic Components Div. Camden, N.).
Genesal Instrument Corp., Rectifier Div.
Brooklyn, N.Y.
Resistance Progucts Co. Harrisbuig, Pa.
Rubbercrafl Corp. of Calil. Torrance, Calif.
Shakeprool Division of 1llinais Tool Works
Elgin, 111,

Sigma So. Braintree, Mass.

Signal Indicator Coip. New York, N.Y.
Strutheis-Dunn Inc, Pitean, N.J.
Specialily Leather Prod. Co. Newark, . J,
Thompsoe-Bremer & Co. Chicago, (II.

Tilley Mfg. Co.
Stackpole Carbon Co.
Standatd Thomson Corp.
Tinnerman Producls, fnc.
Transformer Engineers
Ucrnite Co.
Vaides Kohinoor Inc.
Veeder Roal, Inc.
Wenco Mfg. Co.
Contmental-#ist Eleclronics Corp.
Philadelphia, Pa.
Zrenick Mig. Corp. New Rochelle, N.Y.
tepco Division of Sessions Clock Co.
Morristown, N.J.

Schnitzer Alloy Products Co. Elizabeth, N.J.
Electionic Industries Association, Any brand

Tube meeling EIA Standards-Washington, DC.
Unimax Switch, Div. Maxon Eleclionics Corp.
Wailingford, Conn.

New York, N.Y.

San Francisco, Calil.
St. Marys, Pa.
Vialtham, Mass.
Cleveland, Ohio

San Gabriel, Calif.
tewtonville, Mass.
Long Island City, N.Y.
i Hartlord, Coan.
Chicago, HI.

United Transformer Corp.
Oxfotd Elecing Corp. Chicago, I,
Bousas Inc. Riverside, Calif.
Acro Div. of Robertshaw Controls Co.

Columbus, Ohio

FSC. Handbook Supplemenls
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TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Section VI

Code

No.  Monufacturer Address
80486 All Star Producls Inc. Defiance, Chio

80509 Avery Label Co. Monrovia, Calif.
80583 Hammarlund Co., Inc. Mars Hibl, N.C.
80640 Stevens, Aracld, Co., Inc. Boston, Mass.
80813 Oimco Gray Co. Daylon, Ohio
81030 International Instrumenls Inc. Orange, Conn.
81073 Grayin!l Co. LaGrange, Ill.
81095 Triad Transformer Corp. Venice, Calif.
81312 Winchester Efec. Div. Litlon Ind., Inc.
Oakville, Conn.
81349 Mildlary Specificatieon .. . . ..
81483 iniernalional Rectifier Corp. El Segundo, Calif,
81541 Aurpax Electronics, Inc. Cambridge, Maryland
81860 Bairy Controls, Div. Bariy Wright Corp.
Waleriown, Mass.
82042 Catler Piecision Elecine Co. Skokie, 1L
82047 Spertr Faraday Inc., Copper Hewiit
Eleclric Div. Hoboken, N.).
82116 Eleciric Regulator Corp. Norwalk, Cona.
82142 Jeffers Elecironics Division of Speer
Carbon Co. Du Bats, Pa,
82170 Fairchild Camera & Inst. Corp. Space & Defense
System Div, Paramus, N, J.
82209 Maguire Industries, Inc. Greenwich, Conn.
82219 Sylvamia Electuic Prod. Inc.
Electronic Tube Division Emporium, Pa.
82376 Astron Corp. East Newark, Harrison, N, ),
82389 Switcherall, Inc. Chicago, 111,
82647 MNetals & Cootrols Inc. Spencer Producls
Allleboro, Mass.
82768 Phillips-Advance Conlro} Co. Joliet, [11.
82866 Research Prodects Corp. Madison, Wis.
82877 Rolion Mfg. Co., Inc. Yoodstock, N.Y.
82893 Vector Electionic Co. Glendale, Calif.
83014 Hastwell Corp. Los Angeles, Calif.
83058 Carr Fastener Co. Cambridge, Mass.
83086 New Hampshire Ball Bearing, Inc.
Peterborough, N.H.
83125 General Instrument Corp., Capacitor Div,
Darlinglon, S.C.
§3148 ITT Wire and Cable Div, Los Angeles, Calif,
83186 Viclory Eng. Coip. Soringfield, N.J.
83298 Bendix Corp., Red Bank Div. Red Bank, N.J.
83315 Hubbell Corp. Mundelein, 101,
83324 Rosan Inc. Newport Beach, Calif.
83330 Smith, Herman H., Inc. Brooklyn, N.Y.
83332 Tech Labs Palisade’s Park, N, J.
83385 Central Screw Co. Chicago, 111.
83501 Gaviit Wire and Cable Co.
Oiv. of Amerace Corp, Brookfield, Mass.
83594 Burraughs Coip. Etlectronic Tube Div.
Plainfield, N.J.
83740 Union Carbide Corp. Consumer Prod. Div.
New York, N.Y.
83777 Model Eng. and Mfg., Inc. Huntington, tad,
83821 Layd Scruggs Co. Festus, Mo.
83942 Aeronauticdl inst. & Radio Co. Lodi, H.J.
84171 Arco Electronics Inc. Great Neck, N.Y.
84396 A.J. Glesener Co., Inc. San Francisco, Calif.
84411 TRW Capacitor Div. Ogallala, Heb.
84970 Sarkes Tatzian, inc. Bloomingtan, Ind.
85454 Booaton Molding Company Boonton, N.J.
85471 A.B. Boyd Co. San Francisco, Calif.
85474 R.#. Bracamonie & Co. San Francisco, Calf.
85660 Kailed Koids, Inc. Hamden, Conn.
85911 Seamless Rubber Co. Chicage, 1l
§6174 Fafnir Beasing Co. Los Angeles, Calif,
86197 Clifton Precision Products Co., Inc.
Chfton Heights, Pa.
86579 Precision Rubber Producls Corp. Daylon, Ohio
00015-47

Revised: Apni, 1969
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Code
No.

86684

36928
87034
87218

87473

87664
87930
88140
88220
88638
89231
89473
89665
90030
90179

40970
91148
81260
91345
91418
91506
31637
91662
91737
91827
91886
91929

31961
92180
92367
92607

92702
82966
93332

9336%
33416

93632
93929
54137
94142
94144

34148

94154
34187

94222
34330
94375
94682

94696
95023

95236
83238
95263
95265
95275
95348
35354

Monufacturer Address

Radio Coip. of America, Electronic

Comp. & Devices Div.
Seastrom Mig. Co. Glendale, Calif.
Maico Industries Anaheim, Calif.

Philco Corporalion {Lansdale Division)
Lansdale, Pa.

Western Fibrous Glass Producls Co,

San Francisco, Calif.
San Francisco, Calif.
Providence, R. 1.

Harrison, N.J.

Van Walers & Ropers Inc.
Tower Mig. Corp.

Culler-Hammer, Inc. Lincoln, 1M1,
Gould-Nalional Batleries, Inc. St. Paul, Minn.
General Mills, Inc. Buffalo, N.Y.

Graybar Electiic Co.
G.E. Distributing Cotp.
Uniled Transformer Co, Chicago, (1.
United Shoe Macmnery Corp. Beverly, Mass.
US Rubber Co., Consumer ind. & Plastics

Prog. Div. Passaic, N.J.
Beanng Engineering Co. San Francisco, Calif.
ITT Cannon Elect, Inc,, Salem Div. Salem, Mass.
Connor Spring Mfg. Co. San Francisca, Cahf.
Mitler Dial & Namepiate Co. El Monte, Calit.
Radio Malenals Co. Chicago, 11l
Auvgal lac, Attieboro, Mass,

Oakland, Caiif.
Scheneclady, N.Y,

Oale Electronics, Inc. Columbus, Nebr.
Elco Corp. Willow Grove, Pa.
Gremar Mfg. Co., inc. Wakefield, Mass,

K F Developmeat Co.
Malco Mfg. Co., mc.
Honeywell Inc., Micro Switeh Div.

Redwood City, Calif.
Chicago, III.

Freeport, 1),
Oakland, Calif,
Peabody. Mass.
Rochester, N.Y.

Nahm-Bros. Spong Co.
Tru-Con necter Corp.
Elgeel Opticai Co. inc.
Tensoliie Insulaled Wire Co., Inc.
Tarrytown, H.Y,
Wesbury Long (sland, N.Y.
Kearney, N.J.

14C Magnetics Corp.
Hudson Lamp Co.
Sylvama Eleclsic Prod. Inc.

Semiconductor Ouy, Woburn, Mass,
Robdins & Myers inc. Palisades Park, N.).
Stemco Conlrols, Div. of Essex Wire Corp.

Mansfield, Ohto
Culver City, Calif.

Livingslon, N.J.

Bayonne, N, J.
Yonkers, N.Y.

Vaters Mig. Co.

G. V. Controls

General Cable Ceip.

Phelps Dodge

Raytheon Co., Comp. Div., Ind.

Comp. Operations

Scientific Etectronics Products, Inc.

Loveland, Colo.

Wagne: Elect. Corp., Tung-Sof Div. Newark, R.}.

Curtiss-Wnght Cerp. Electronics Div.

East Palerson, N.J,
Chesler, Pa.
Bellwood, H.

Brooklyn, N.Y.

Quincy, Mass.

South Chester Corp.
Yire Clolh Products, Inc.
Aulomatic Metal Products Co.
Worcester Pressed Atuminum Corp.
Woicesler, Mass.
Magnecraft Eleclac Co. Chicago, I,
George A. Philbrick Researchers, Inc.
Boslon, Mass.
Oania, Fla.
Woodside, N.Y.
Laong Island, N,Y.
Sheridan, Wyo.
Bridgepotl, Conn.
Bloomfield, . ).
Roiling Meadows, Iil,

Allies Products Corp.,
Conlinental Connector Corp.
Leecraft Mig. Co., Inc.
National Coil Co.

Vitramoa, loc.

Gordes Corp.

Methade Mig. Co.

Code
No.

35566
95712
95984
35987
96067
96095
96256
96296
96306

96330
96341
96501
36733

96881
$7464
97539
97378
87983

38141
98159
98220

98278
38291
98376
98410
98731

98734

98821
98978

9910%
98313
39378
99515
93707

39800
99848
99328
99934
99842

99957

Model 8709A

Manufacturer Address

Armaold Engtneering Co,
Dage Eleclric Co., Inc.

Marenge, L.
fFranklin, (nd.

Siemon Mig. Co. Wayee, Il1.
Weckesser Co. Chicago, L.
Microwave Assoc., West fnc. Sunnyvale, Calif.
Hi-Q Div. of Aerovox Corp. Olean, N.Y.
Thordarson-Meissner Inc. Mt. Carmel, (11,

Solar Manufacturing Co. Los Angeles, Calif.
Microswitch, Div. of Hinn, ~Honeywell
Freeport, IHl.
Chicago, IlI.
Burlington, Mass,
Oakland, Calif.

Caritan Screw Co.
Mictowave Associates, Inc,
Excel Transformer Co.
San Fernanda Elect, Mig. Co.
San Fernando, Calif,
Longls., N.Y.
lrvington, N.).
Englewood, N, ).
Yonkers, N.Y.

Thomson ind. Inc.
Industrial Retaining Ring Co.
utomalic & Precision Mfg.
Reon Resislor Corp.
Lition System loc., Adles-Westrex
Commun. Div. New Rochelle, N.Y.
R-Troncis, Inc. Jamaica, N.Y.
Rubber Teck, Inc. Gardena, Caiif.
Hewletl-Packard Co., Moseley Div,
Pasadena, Cafif.
So. Pasadena, Calif.
Mamatoneck, N.Y.
Zeto Mfg. Co. Burbank, Calif.
£te Inc. Cleveland, Ohio
General Mills lnc., Electronics Div.
Minneapolis, Minn.
Paeco Div. of Hewlett-Packard Co.
Palo Alto, Calif.
North Hills Electronics, Inc. Glen Cove, N.Y.
International Electronic Research Corp.
Burbank, Calif.
New York, N.Y.
Palo Alto, Calif.

Microdol, Inc.
Seslectro Cofp.

Celumbia Technical Corp,
Vaiian Associates
Atlee Cotp. Winchesles, Mass.
Marshall ind. , Capacitor Div. Monrovia, Calijf.
Conlrol Swrich Rivision, Conlrols Co.

of America €1 Segundo, Calif.
Delevan Electronics Corp. East Aurora, N.Y.
Wilco Cotporalion {ndianapolis, Ind.
Branson Corp. Whippany, N.J.
Renbrandt, Inc. Boston, Mass.
Hoifman Elecliomcs Corp.

Semiconductor Biv, El Monte, Calif.
Technology Instiument Corp. of Calif,

Newbury Park, Calif,

THE FOLLOWING HP VENDORS HAVE HO NUMBER
ASSIGNED IN THE LATEST SUPPLEMENT 7O THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HANDBOOK.
00060F  #alco Teol and Die Los Angeles, Calif.
00002  Wiilow Leather Products Corp. Newark, N.J.
000A8 ETA Englard
000BB  Precision Instrument Companents Co.
Van Nuys, Calif.

000CS Hewlett-Packard Co., Colorado Springs

Colorade Springs, Colorade
Q00MM  Rubber Eng. & Developmenl Hayward, Calif.
000MN A “N" D Kfg. Co. San jose, Calif.
000QQ  Cooltron 0akland, Calif.
000%W  Caiifornia Eastern Lab. Burlinglon, Calif.
000YY  S.K. Smith Co. Los Angeles, Calif.
From: FSC. Handbook Supplements



Model 8708A

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 R1 mounted on assembly Al 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. Anasteriskindicates a factory selected part; the
component value shown is the typical or most com-
monly selected value.

7-6. Component procurement information and specific

component descriptions are included in Section VI
Refer topage 6-1for informationonhowto order parts.

REFERENCE DESIGNATIONS

MO PREFIX | Al-ASSY
A 2 CcR1 |
J3 A2-ASSY
(o
Assembly Assembly Assembly a1
Designation Name Part No.
A A
Socket Designation Reference
A2 DC REGULATOR ASSY (08708-6007) ror 42 assy. Designation
8 e 5 e T R {ndex

J3 not Mounted
on Assembly A2

@<

[
| &
84D | 2,
Lo
XA

|
t
|
2

Value selected Plug-in Number indicates
{for best Operation Socket Pin of Socket (XA2)
Wire Color. Color Code same as Resistor Code. valiie shevin is Comnector

First number identifies Ground Color, Second
Number identilies Wider Strip, Third Number
identifies Narrower Strip. E.g., 947 denotes
White, Yellow, Violet wire (MIL-STD-681).

{nformation

Average or most
Commonly selected value

Figure 7-1. General Information on Schematic Diagrams

7-1



Section VII Model 8T09A

1. Resistance in ohms, capacitance in microfarads  11. @ Voltage regulator (breakdown)
unless otherwise noted. diode.

Step recovery diode.
2. P/O = part of. B y
Field effect transistor with

3. * Asterisk denotes a factory-selected value. N-material haee.

Value shown is typical, Part may be omitted. Field effect transistor with

P-material base,
4, 0 Screwdriver adjustment.

O Panel control.

5. [ Encloses front panel designations.

Capacitive diode (varicap,
varactor).

HHHE

12. CONDITIONS FOR DC VOLTAGE AND WAVE-
FORM MEASUREMENTS
r===="

L Encloses rear panel designation, a. Line Voltage: 115 + 10% or 230 + 10%.

b. Unlocked: No input to the 8709A, and cover
shield off the PC boards.

6. _ __ Circuit assembly borderline.
¢. Locked: -25 dBm inputfrom the 606B.
_______ Other assembly borderline. 8709A locked to 606B. Shield off the PC
boards.

d. Dual voltage readings:

UNLOCKED

7. ———Ppum— Heavy line with arrows indicates LOCKED

path and direction of main signal. 13. Waveforms

8T09A waveforms: use Model 180 Oscil-
loscope with Model 10004A 10:1 Voltage
Divider Probe.

~ wgf— — » Heavy dashed line with arrows
indicates path and direction of
main feedback.

a. Waveforms on boards A3, A4, A5, and A8
were taken with the 8709A locked to the
606B, a -25 dBm signal input to the 8709,
and the cover shield off.

8. 2CW  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.

9. o Numbers in circles on circuit assemblies
show locations of test points. Matching
numbpers are etched on the circuit assem-
blies.

10. C:) Encloses wire color code. Code used

(MIL-STD-681) is the same as the re-

sistor color code. First number iden- GENERAL MOTOROLA TEXAS
tifies the ground color, second number ELECTRIC INSTRUMENTS
the wider stripe, and the third number

identifies the narrower stripe. E.g.,

denotes white ground, yellow wide

stripe, violet narrow stripe. Bottom View

14. Transistor Pin Callouts

Figure 7-2. Schematic Diagram Notes
7-2



Model 8709A Section VII

A2TP6
CORRECTION
VOLTAGE
A2C9
A2TP7

ZERO ADJUST

p2TPIo L N ; | |_~h2C10
LEVEL , - N e g1 A2TPs
DETECTOR : — L Loma oy ) [UNLOCK SIGNAL]

A2C1——— : : i e S . 1 A2c13

_——A7TP6
| __—ABTPS

——— AG6TP2

—— A7TPS

A4TP4 — " ¥ y i |
A3TP2 —. S = : ; : T ABTP4
ASTPE ——gg : : ; 3 -+ [—A8TP3
AS5TP5 ) i

ASTP3— 8 . : = : =———A7TP4
A3TPI B — F —— ABTPI
A4TP3 = : = : ‘ . E ——— A7 TP3

ASTPD il _l_l_.l 45 b 18 —— ABTP2
A4TP2 - £ : 1 ; ——A7TP2
A4TP1 - i N : ) > —— ABTPI
ASTP]— ' I ; Peall ATTR

A3 A4 A5 A6 AT A8

.Figure 7-3. Component and Parts Location,
Interior Bottom View, A2 Casting
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Section VII Model 8709A

R42 () cie

CONR20 Q4 RI9 R2\CR2 Q5 R11 R40 R1 Q6 VRI1

R

CR1 R2 R10 Q8 Q7

RS

ca
CR3
R7

Q9
Q10

R8
R9

R41
VR2
R6

CRS
CR6

CR4
CR7
R3
R4

C5

Cc10

R32

R33 R28 Q16 R29 R12 T1 RI3 CRI3 CRI4 CR12 CR15 ClI C3 C2

R34 R22 Q15
R31 CR18 Q17\CR16
CR17

Figure 7-5a. Al Power Supply/Amplifier Board Assembly Power Supply
Component Identification and Location
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(0]

08709-G003

?925 o2 Qo Qo3

a7

Figure T-5b. Al Power Supply/Amplifier Board Assembly
Circuit Paths and Solder Pads



Section VII

P/O Al POWER SUPPLY/ AMPLIFIER ASSY (08709-6003}

SERIES +20V
+34 REGULATOR
RE Ri8 Q7,Q8 +20
2.2 5.0 2
| ' AAA AA . . $32 7 N\t20 TS & ] > +20v
o7
' Lo
FULL WAVE " %3160 52 e
+ :
« @Tl REC‘EIF'ER +20.5 gq]
i CURRENT  ©8 —
CR4 cR3 Y SOURCE R REFERENCE + R2 4
as 5810 ~C2 210K ==Cl! —~CI5
CURRENT AMPLIFIER 20 50 -0l
+29.5 +21 +21 Q6 ‘
' L LIMITER L /AN
' QIo &9 RIO | +20.8 o |
st CR6 1600 /
res.s R,
. o L +6.2
) R4 e R3
+Lcs 14.7K 5110
53 RS R6 +Llcs VR
196 K 10K T 100 8.19V
| +5% _
' SERIES |
REGULATOR
L] |
4
FULL WAVE e
RECTIFIER $3180
| ®
F. g CSUORURR%ET e REFERENCE
1000 > )
CRI2 CURRENT crio W a2 S AMPLIFIER +::§(7) 2R +::gg At |
LIMITER Qs ) |
L Q4 =08 A
_[3-
| CRI4 ,
| CR2
. v -13.5 !
b i
e Bl RIS RIG SRI4 o RI3 |
= 5505 196K 10K S14.7K ;;%30 _IgF;;V 5110 |
REFERENCE DESIGNATIONS ‘ i +5%
NO PREFIX A | . ‘ . ‘ % S —20v
J4 cl-Cls | 2 R40
Fl CrIZIO. | —EQ $330
sl RI2— s |
s2 Q-4 (32) 0s
0S| Q7-10 -
RI—-20 —20v | =
R40—42
VRI—4 ——————— —— - - = - - - ===
REFERENCE DESIGNATIONS WITHIN QUTLINED (-mm = « —)
SIS dn MbtupTeD i pEa NOTES:
LU ASSEM HBER; e.q., ASSEM A _
(S AIRI.  DESIGNATIONS OF OTHER COMPONENTS ARE I. SEE FIG. 7-1 FOR GENERAL NOTES, R B WER: Sy Caay | TACKARDICO
COMPLETE AS SHOWN. MEASUREMENT CONDITIONS

Figure 7-5¢. Al Power Supply/Amplifier Board Assembly
Power Supply Schematic, 8709A
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Section VII Model 8709A

R42 Cc15 Ccie

CO9\R20 Q4 R19 R9\CR2 Q5 RTI R40 R1 Q@6 VR1[CR1 R2 R10 Q8 Q7

R

R5

c4
CR3
R7

Q9

QIO
R8
RS

R41
VR2
R6
CR5
CR&

CR4
CR7

R4
c5

10

cl2
R32

R12 T1 RI3 CRI3 CR14 CR12 CRI5 Cl C3 C2
R22 Q15
CR18 Q17\CR16

CR17

R33 R28 Q16 R29 I

R34
R31

Figure 7-6a. Al Power Supply/Amplifier Board Assembly Output Amplifier and
Light Amplifier Component Identification and Location
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)

08705 6003
A T46-4

1000 @ 200 Q0 0 ?935 2 Qo Qo3

a7
i Qg
] i

Figure 7-6b. Al Power Supply/Amplifier Board Assembly Output Amplifier and
Light Amplifier Circuit Paths and Solder Pads



Section VII

P/0 Al POWER SUPPLY/AMPLIFIER ASSY (08709-6003}

Y OUTPUT
+20V AMPLIFIER +20v +20V

| l

|
‘%224 i
1

150

i 1
DIFFERENTIAL

R23 R25 R27 R28 p
AMPLIFIER 3830 SiZik  $2870 5110 : NF
QI3 014 COMPLEMENTARY | L LR T
E = 420 EMITTER PHASE UNLOCHED ADE L+ 2
. +26] FOLLOWERS Ehagh e Ty
| ! Q15, Q16 | Aa-1-46Hs /
i s & — & P
CORRECTION VOLTAGE FROM meang PO 1.0 T EED  svcig iy 642z ficha VOV ¢ gi
LOCK MODE SWITCH R33 b 4, C—12,4—40 GHz
AMPL A7 PIN 15 Q18 28.7K = e
-14.8 i | USEC /CM
-7 =6 L /
! J2
| 956 o— 2 /
| —— = =kRO
DHELX 1 = ‘E = //
y OUTRPUT I = 0L
sr32  Lcie i L1 /
sa22. 36 T 0.33 | —
2.0
& - /
T | = --— /
1 25150 : -
| R35 R36 ®35) i3
| "2V AMPLIFIER i L o 2 & =
< W v | T r————
Q7 l | I servo |
cIs [ | ouTPUT |
cI3 cl4
04T o.ivr Q.IUF [\ R
] - IC
? 1 15 1 by
-20v -20V L = . ) ¢
| R37 \ X TPE I J3 i)elete
. L ,———LIGHT AMPLIFIER ———— 300 5] g \\ |
SERVO /
(L D) o STABILITY /
e s (SEE NOTE 2
{12.4-40GH2 | Sise = THIS PAGE)
[ s & ) l
——o7~o[Zagh T | 1 EMITTER - —
ar | /T ‘ FOLLOWER
.22 ‘ T4-12.4GHz SR43 L -8.2 Ql2
053 A o O % >861 - 7.7 SEARCH SIGNAL FROM A8
MOD-SENSITIVITY I SEARCH GENERATOR,PIN 6
SWITCH- REAR PANEL @ - |
NOTES!:
AMPLIFIER ) I.SEE FIG.7-1 FOR GENERAL NOTES,
Qi MEASUREMENT CONDITIONS
UNLOCKED
925- 2 .ADJUST FOR MINIMUM 500KHz
525 @ SEARCH SIGNAL ON SERVO VOLTAGE
WITH SYNCHRONIZER LOCKED
0S2
REFERENCE DESIGNATIONS 9.5 '
NO PREFIX Al ! -9 ! =
53¢ ERIs
e QI3—|1~B REFEREISCE DESIGNATIONS WITHIN QUTLINED (— - - —)
53 R21—39 ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN.
R43-44 $ : CLUDES ASSEMBLY NUMBER, c.g, R OF ASSEMBLY Al
IS AIR1L. DESIGNATIONS OF OTHER COMPONENTS ARE
-20v —20v COMPLETE AS SHOWN.

COPYRIGHT (969 HEWLETT~PACKARD CO
87094 - POWER SUPPLY /AMPLIFIER = 741

Figure 7-6c. Al Power Supply/Amplifier Board Assembly
Output Amplifier and Light Amplifier
Schematic, 8709A
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‘ Figure 7-5

A1 POWER SUPPLY/AMPLIFIER BOARD
ASSEMBLY POWER SUPPLY
SCHEMATIC, 8709A
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Figure 7-7a. A3 Preamplifier Board Assembly Component
Identification and Location



MANenT!
LINRUT,

<

A3 PRE—AMPLIFIER ASSEMBLY (08709-80001)

A2X1iu3 |'_'

333!

T
B il el

133333

T

3

AMPLIFIER LIMITER

IC |
1820 -0306

i

|
|

|

A2XIA3

6
N\l

o

..{ WOV

8

IC2
= 182C-0306

.0l AMPLIFIER LIMITER

PIN &

‘ /: ASSEMBLY

|
i

COPYRIGHT 1965 8Y HEWLETT- PACKARD CO.
8709A A3 PREAMP ASSY-74|

NOTES:

. SEE FI1G.7-1 FOR GENERAL NOTES,

MEASUREMENT CONDITIONS

REFERENCE DESIGNATIONS WITHIK QUTLINED {— - - —)
ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IK-
CLUDES ASSEMBLY NUMBER; e.q., Rl OF ASSEMBLY Al
1S AIRI. DESIGNATIONS OF OTHER COMPORENTS ARE
COMPLETE AS SHOWN.

20MHz

TO A4

AMPLIFIER
ASSEMBLY

PIN 15

|
i
1
|
|
I
!
!
|
|
1
|
|
I
I
|
|
|
|
|
|

REFERENCE DESIGNATIONS

NO PREFIX

A3

Jl

cl
IC1,2
u,2
RI-10

+12VDC FROM
A4 AMPLIFIER

Section VII

Figure 7-Th. A3 Preamplifier Board Assembly Input Amplifier

and Limiter Schematic, 8709A
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‘ Figure 7-6
A1 POWER SUPPLY/AMPLIFIER BOARD
ASSEMBLY OUTPUT AMPLIFIER AND

LIGHT AMPLIFIER
SCHEMATIC, 8709A
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R19
R10

TR

&3

Cc5

TP2 P35

R1
R5

Ice

Q1

Co
CRI1

Figure 7-8a,

TP4 TPS
o =
O (&)
< = =
Sy SheerSEn T
IC1
- ® g Q2
o © o
6 9 12 5
A4 Amplifier Board Assembly Component

Identification and Location

VR1

Cc9
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A4 AMPLIFIER ASSEMBLY (08709-6002)

- - -~ T T AZX A4
A2XAS A2XA4 I
' RI3

Jc

»

I | 2
12 12 82.5
+20V(REG) DL ( & WA 3
| - 2.6V } %
| 4 2.6V )
| r !5 b
' SERIES REGULATOR > oy
1854 - 0039 ] > > 1
| +i2.3V I 5 :s |
| +[2.3V Lo
IH >~—i~l—4
IRl

iG

+12VDC TO = L
A3 AMPL ASSY +12.3V L
PIN & | +12.3V

NOTES!
I. SEE FIG.7-| FOR GENERAL NOTES,
MEASUREMENT CONDITIONS

i)}

RE ‘l,_‘jﬂl

§
[
|
1
|
]
|

100 < > 51,1
AMPLIFIER LIMITER c2 cz AMPLIFIER LIMITER
IC | Rell Ol IcC2
|:;g¥ 1820-0306 I I 1820-0306 ‘
= +8.8V =
+8.8V \ |
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‘ Figure 7-7

A3 PREAMPLIFIER BOARD ASSEMBLY
INPUT AMPLIFIER AND LIMITER
SCHEMATIC, 8709A
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‘ Figure 7-8

A4 AMPLIFIER BOARD ASSEMBLY LIMITER
SCHEMATIC, 8709A



‘ Figure 7-9

A5 PHASE DETECTOR BOARD ASSEMBLY
SCHEMATIC, 8709A
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‘ Figure 7-10

A6 20 MHz OSCILLATOR BOARD ASSEMBLY
SCHEMATIC, 8709A
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‘ Figure 7-11

A7 LOCK-MODE SWITCH BOARD ASSEMBLY
SCHEMATIC, 8709A



‘Model 8709A

Figure 7-12a. A8 Search Generator Board Assembly
Component Identification and Location



A2XAB

TO AT
piN 12 20V
lq :
=
!
TO A7
PIN 8

PHASE ERROR
SIGNAL FROM
PHASE
DETECTOR &
XAS PIN 3

AB SEARCH ASSY (08410-5007)

NOTES: REFERENCE DESIGNATIONS
[ LOCK MODE SENSOR I. SEE FIC. 7-1 FOR GENERAL NOTES, a2 A8
F — - \ MEASUREMENT CONDITIONS
+20V l cI3 Cl
&= 2omA Lio Ql-9
+20V RI-39
& * FACTORY %RB AZXBE
75 SELECTED 31100 |
| TYP VALUE | I
Lo
3 GATE SIGNAL -
> | > To Lock mooE @ CHANGE . AP,
| SWITCH A7 PIN 3 L !
E LOk LR BT, LAVPay T<ws
| v 2 D TrAT (357 | o s
| I - rar s & Clb' = { - A
f ADCRE] boj- 0025
E \ P RIp Q75— 0442 (L)
b
b
|
14 SEARCH DISABLE
SCHMITT g SIGNAL TO A7 PIN 5
' \ RG I
| 1980 TRIGGER |
Ql,Q2 - 1A |
1854-007) T AzLlo
14 100041 SEARCH DISABLE
=20 : Z - > - SIGNAL TO LIGHT REFERENCE DESIGNATIQNS WITHIN DUTLINED (—— - = —)
C R il &5 A2C13 AMPLIFIER AlQI2 | ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN:
| 0= R L 5000pF CLUDES ASSEMBLY NUMBER, e.g., Rl OF ASSEMBLY Al
| & : P i = BeHRu) IS AIR). DESIGNATIONS OF OTHER COMPONENTS ARE
vils | d, < \ COMPLETE AS SHOWN.
) \
| _ L _ o L . o _ o
+20V SCHMITT -z .
5 \ TRIGGER -3 i p i / SEARCH SIGNAL GENERATOR \
08, Q9 > 10K ; — FEEDBACK ;
R36 1853-0020 +20V |
19663 +20V. SCHMITT
’ - TRIGGER -l
] Q4,Q5
i 1853-0020 R24
6190
+10.5
+20V {105 R28
£10.5 SR
I a7
| R33 =+ "
{ e |, 1853-0020
+1.75 +14.0 |
0.7 W R27
¢ 0. - 5 26.1K
. +10.5 RI7 _+9 \
';*%(2;( K /o EMITTER Ser fiz.s —
‘ SEARCH ég-,gaz . FOLLOWER J_m
i DISABLE a6 Q3 ' on =
SaTTEH o S 1863-0020 I  R26 o I
- 511K
QIO +0.62 e ~ % +0.57
1853-0020 Y -0.03 1854-0071 _,, 55
: R25 CURRENT
-20v T6'9° GENERATORS i
N SEARCH DISABLE TRIGGER ——— Q6, Q7 [
-20V )

COPYRIGHT (969 BY HEWLETT-PACKARD CO.
B70DA SEACH ASSY AB -741

Section VII

AZXAB

SEARCH SIGNAL
TO AT PIN €

Figure 7-12b. A8 Search Generator Board Assembly
Schematic, 8709A

7-21/7-22



‘ Figure 7-12
A8 SEARCH GENERATOR BOARD ASSEMBLY
~ SCHEMATIC, 8709A
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X 05 82!521 HPCL

Comiact Hewlett-Packard (Canada)
Ltd 0 Mississauga,

CENTRAL AND SOUTH AMERICA

ARGENTINA
He;l!en-Pamm Argentina

Av. Leandro N Alem 822 - 122
1001Buenos Aires

Tel' 31-6063.4,5,6 and 7
Telex: Pubbc Booth N° 9
Cable: HEWPACK ARG

BOLIVIA
Stambuk & Mark (Boiivia) Lida.
Av. Mariscat, Santa Cruz 1342

La Paz

Tel 40626. 53163, 52421
Telex 3560014

Cable: BUKMAR

BRAZIL
Hewiett-Packard do Brasil
le.C Luwa.
Avenida Rio Negro. 380
Al havle

00 Baryeri Sao Paulo
'lel: 428-2148/9,429-2118/3
Hewletl-Packard do Brasil
1e.C Lida
Rua Padre Chagas, 32
90000-Pérto Alegre-RS
Tel (0512) 22-2998, 22-5621
Cahle HEWPACK poito Alegre

Hewlen-Packard do Brasil
1EC Litda
Ruz Sigueira Campos. 53
Copaﬁbana

20000-Ri:
Tel. 257- 60 94 noo (021)
Telex 3%-212-1905 HEWP-BR
Cable. HEWPACK

Rio de Janewo

CHILE

Caicagni y Metcalfe Lida.
Alameéda 'éwot 807
Lasilla 2118

Santiago. 1

Tel 338613

Telex 3520001 CALMET
Cable, CALMET Santage

COLOMBIA

Instrumenlacion

Heank &, Langebaek & Kier S A
Carrera 7 No 48-75

Aparizdo Aéreo 6287

28-7
Cabie: AARIS Bogotd
Telex' 044-400

COSTA RICA

Cienntica Costaricense S A
Calte Central, Avemdas 1y 3
Apartado 10153

San Jos¢

Tel 21-86-13

Cable GALGUR San José

ECUADOR

Megical Only

AF WViscaino Companla Lida.
Av Rio Amazonas No. 239
PO Box 2925

Qulto
Tel' 242-150,247-033/034
Cabdle. Astor Guito

Caleolators Only
Computadoras y Equipos
Elecudmcus

% 2695
990 Tmedo (y Cordera)
Quite
Tel- 525-982

Telex 02-2113 Sagita &d
Cable Sagita-Quito

EL SALVADOR

Instrumentacion y Procesamiento
Electronco de el Salvador

Bulevar de los Herges (1-48

San Saivador

Tek: 252787

GUATEMALA
IPESA
Avenida La Reforma 3-48,

Zona §
Gulum-la CI&
el 63627

Telex 4192 Teletro Gu

MEXICO
Hex«ten Féackam Mexicana,

Torres Adalid No. 21, 11° Piso
Cal. dtl Va1le

Tel (905) 543 42 32
Telex 017-74-507

l'sfe:llm Eackard Mexicana.
Ave. Cmsulundn Ho 2184
Monterrey. N

Tet 48-71-32. dB 71-84
Telex: 038-843

NICARAGUA
Roberto Terdn G
Apariado Postal 689
Edificio Terdn

Msanagua
Tel. 25114. 23412.23454
Cable ROTERAN Managua

PANAMA

Eiectrdnica Balboz, S.A
P 0. Box 4

Calle Samuel Lewis
Culdad de Panama
Tel 54-2700

Telex' 3431103 Curunda.

Canal Zone
Cable” ELECTRON Panama

PARAGUAY

Z.} Metamed SRL.

Dwisién Aparatos y Equipos
Médicos

Dwisidn Aparatos r Equipos
Denﬂrlms y de [nvestigacion

P 0.80x

Chile-: 482 Edmuo Victoria

Asuncidn
Tel 91-271, 91-272
Cable: RAMEL

PERU

Companfa Electro Médica S.A.
Los Flamencos 145

San Isidro Casilla 1030

Lima

Tel" 41-4325

Cadle ELMED LUma
PUERTO RICO
Hewlett-Packard Inter-Americas
Puerta Rico Branch Office
Calle 272.

No 203 U(b Gountry Clup
Carohna 00924

el t809) 762-7258%

Telex 345 0514

URUGUAY

Pablo Ferrando S A.

Comercial e Indusinal

Aven-oa lalia 2877
Casilla de Correo 370

Montevideo

Tel 40-3102

Cable: RADIUM Montevideo

VENEZUELA
gwleﬂ-hchzrd de Venezuela
A

PO Box 50933

Caracas 105

Los Ruices Nore

3a Teansversal

Edifieio Seqre

Caracas 107

Tel 35-00-11 (20 tines)
Telex: 25146 HEWPACK
Cable' REWPACK Caracas

FOR AAEAS NOT LISTED, CON

Hewlelt-Packard

Inter-Americas

3200 Hiltview Ave

Palo Alto, California 94304
493-1501

- 126
Cable: HEWPACK Palo Alto
Telex: 034-8300. 034-8493



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewleit-Packard Ges m D K
Handeiskar 52

PO bhox7

A-1205 Vienna

Tel (0222} 351621 to 27
cable’ HEWPAK Vienna
Telex 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
SAINV
Avenve de Col-Vert, 1,
g}ruenkfaaglaan)

-1170 Brussels
Tei [02) 672 2;
Cate, ALUBEN Brussa?s
Teiex 23 494 patoben biw

CYPRUS
Kypramics
18. Gregarios & Rd

Hewleu-Packard France
Agenty Regwcnale

“Le Saguin
ghemm des Mouilles

£-69130 Ecully

Tel (78) 33 8y 25
Cable HEWPACK Eculy
Velex 3106 17

Hewlett-Packard France
Agence Régionale
Péricentre de la Cépiere
Chemin de la Cépigre, 20
F-31300 Toulouse-Le Mirail
Tel (61) 40 11 12
Cable HEWPACK 51957
Telex 510957
Hewlert-Packard France
Agence Régianale
:l‘éropo‘n principal de

I

PO Box 1152

CY-Nicosia

Tel 45628/2%

Cable KYPRONICS PAMDERIS
Telex 3018

CZECHOSLOVAKIA
Vyvojova a Provozn Zakladna
Vyzkumnycﬂ Ustavu v Bechowitach B
CSSR-25087

Bechovice v Prahy
Tel 899341
Telex 121333
Instilute ol Megsgal Bionics
Yyskumny Ustav Lekarskes ioniky
Jedlova 6
CS-88346 Bratislava-Kramare
Tel 44-551145-541

DDR

Entwicklungsfabor der TU Dresden

Forstﬁmn ststitul Meinsberg

0DR- ?,
Waldhe'ma‘Melnsbarg

Tet 37 667

Tesex 112145

Export Contact AG Zyench

Gueather Forgber

Schlegefstrasse 15

1040 Berlin

Tel 42-74-12

Telex 111882

DENMARK

| 66 40
Cab\e HEWPACK AS
Telex 166 40 hpas
Hewlen-Packard A/S
Naverve 1
DK-8600 Silkeborg
Tel (06) 82 71 66
Telex 168 40 hpas
Cable HEWPACK AS

FINLAND
Hewlett-Packard QY
:‘;ahkahuusunlle 5

0x 6
SF-0021t kHelsinki 2t
Tel {90) 6823031
Cable HEWPACKO'Y Helsinki
Telex 12-1563 HEWPA SF

FRANCE
Hewlett-Packarg France
Quartier de Courtabaeul
Boite Postale No 6
F-91401 Orsay Cédex
Tel (1) 907 78 25
Cadle HEWPACK Orsay

F-13721Marignane

Tel (91)89 12 36

Cable HEWPACK MARGHN
Telex 410770

Hewlett-Packard France
t"gence REgionale
Avenue de Rochester

F 350]4 Rennas Cédex
Tel (99) 36 33 21
Cable, HEWPACK 74912
Telex 740912
Hewler-Packard France
Agence Réganale
74, Allge de la Robertsau
F-67000 Strasbourg
el (88) 35 23 20:21
Telex 890141
Cable. HEWPACK STRBG
Hewleti-Packard France
Agence Régionae
Centre Vauban
201, rue Colbert
Entrge A2
£:59000 Lille
Tel {20) 51 44 14
Telex 820744
Rewlet-Packard france
Centre d' Affaires Panis-Nord
Batiment Ampeére
Rue de La Commune de Pans
P 300

F-93153
Le Blanc Mesnil Cédex
Tel {01) 831 88 50

GERMAN FEOERAL
REPUBLIC

Hewleti-Packard GmbH
Vertriebszenirale Frankfuri
Bernerstrasse 117

Postiach 560 140

D-6000 Frankfurt 58

Tel- {0611) 50 04-1

Cable’ HEWPACKSA Frankiurt
Tetex 04 13249 nptimd
Hewlett-Packard GmbH
Technisches Buero Boblingen
Hecrenbergersirasse 110
D-7030 Bcblin?en Wortiemberg
Tel {07031) 66

Cable HEPAK Bisblingen
Tefex: 07265739 bbn
Hewleit-Packard GmbH
Technisches Buere Duisseldort
Emanuel-Leutze-S1¢ 1 (Seestern)
D-4000 Dusseldort 11

Tel (0211) 59711

Telex' 085/86 533 hpdd d
Hewlett-Packard GmbH

Hewiert-Packard GmbH
Technisches Buero Hannover
Am Grossmarkt 6

0-3000 Hannover-Kfeefald 91
Tel- (0511} 46 60 01
Telex 092 3259
Hewtett-Packard GmbH
Technisches Buero Noremberg
Neymeyar Str 90

D-8500 Nuremberg

Tel: (0911) 56 30 83.'85

Telex 0623 860

Hewlett-Packard GmbH
Technigctes Buero Munchen
Unterhazunger Strasse 28
ISAR Cermar

D-801z Ottobrunn

Tel (089) 801 30 61/7
Cable’ HEWPACKSA Munchen
Telex. 0524985
Hewlet-Packarg GmbH
Technisches Buere Berhn
Keitn Strasse 2-4

0-1000 Berlin 30

Tel {030) 24 90 86

Telex- 18 3405 hpdtn d

GREECE
Kostas Karayannis

Cable, RAKAR Athens
Telex, 21 59 62 rkar ar
Analytical Only
'INTECO

G Papathanassiou & Co.
Marme t7
GR - Athens 103
Tel' 522 1915
Cable INTEKNIKA Athens
Telex 21 532% INTE GR
Medical Only
Technomed Hellas Ltd
52 Skoula Street
GR - Athens 135
Tel: 362 6872, 363 3830
Cable:etatak athens
Telex 21-4693 ETAL GR

HUNGARY

MTA

Miszerugy €s Méréstechnikal
S20lgalata

Lenin Knt, 67

1391 Budapest V|

Tel' 42 03 38

Telex 22 51 14

ICELAND

Medical Only

Elding Trading Company In¢,
Hatnarhvoll - Trvggvatotu
1§- ﬂoyk]avik

Tel 15!

Cabte” ELDlNG Reykjavix

IRAN

Hewlett-Packard Iran Lid
No. 13 Fourteenth St
Miremad Avenue

P O Box 412419

IR- Tehran

Tel 851082-

Telex 213405 HEWP IR

1RAQ

Hewlett-Packard Trading Co.
Mansoor City

Baghdad

Tel, 6517827

Telex 2455 Heparraq rk
Cable HEWPACDAD

IRELAND
Hewlett-Packard Ltd.

King Sireet Lane
GB-Winnarxh Wukmgham
Berks, RG11

Tel {0734) 75 47 74
Tetex 847178/848179

ITALY

Hewlerl-Packard Italhana S p A

Via Amengo Vespucci 2

Casella postale 3645

1-20100 Milano

Tel {2) 6251 (10 lines)

Cable HEWPACKIT Milano

Telex' 32046

Hewlett-Packard Haliana S p A

Via Pietro Maroncelli 40

(ang Via Visentin}

1-35100 Padova

Tel. {49) 66 48 B8

Telex 41612 Hewpacki

Medical oniy

Hewlett-Packard tahana 5.p A
7

Tel 050) 2 32 04

Telex: 32046 via Milano
Hewlett-Packard Itafiana S p A
Via G. Armeltine 10

1-00143 Roma

Cabte HEWPACKIT Roma

Hewlett-Packard llabana S p A,

Corso vaanm Lanza 94

1-10130

Tel: (OH) 6822451659308

Medical/Calculatars Only

Hewlett-Packard Italiana S p A

Vnz Principe Nicota 43 G/C
95126 Catania

Te! (095) 37 05 04

Hewlett-Packard fialiana S p A.

Via Amenge Vespuce. 9
1-80142 Napoli
Tel (081) 3377 11

Hewlett-Packard Itafiana S.p A,

Viza € Masi, 9/B
1-40137 Bologna
Tel (051) 30 78 B7

KUWAIT
Al-Khatdiya Trading &
Contracting Co

P 0 Bax 830
Kuwait

Tet 42 49 10
Cahle VISCOUNT

LUXEMBUAG
Hewlett-Packard Benelux
v

Avenue du Col-Vert, 1,
(Groenkraaglaan)

B-1170 Brussals

Tel {02) 672 22 40
Cable PALOBER Brussels
Telex 23 494

EAOROCCO

2re0

190. Bivd. Brahim Roudam
Casablanca

Tel 25-16-76/25-30-99
Cable Gerep-Casa

Telex 23738

NETHERLANDS
Hewlen-Packarg Benelux N Y.
Van Heuver Goednartlaan 121
P 0. Box 667

NL-1134 Amstelveen

NORWAY
Hewlett-Packard Horge A/S
Hesveien 13

Tet {02) 53 83 60

Telex 16621 hpnas n
POLAND

Biuro Informacy Techniczne)
Hewlet-Packard

U1 Stawk 2, 6P
00-850Warszawa

Tel 395862/395187

Telex 81 24 53 hepa pl
UNIPAN

Zaklad Doswiagcralay
Budawy Aparatury Naukowe|

U1 Krajowey Aady Narodowes 51/55

00-800 Warszawa

Tel 36130

Telex 8146 48

Zaklady Naprawcze Sprzetu
Medyczneaq

Plac Komuny Paryskie) 6

30-007

Tel 334 41 337 83

PORTUGAL

Telectra-Empresa Técmea ge
Equipamenios Etéctncos Sar |
Rua Radrigo da Fonseca 103
P 0 Box 253

P-Lisbon t

Tei ug]) 68 60 72

Cable; TELECTRA Lisbon

Telex 12538

Medical omy

Mundinter

latercambio Mundial de Coméreig

ar
Av.A A de Aguiar 138
P.0 Box 2761
P - Lisbon
Tel (19) 53 21 31/7
Cable INTERCAMBIO Lisbon

RUMANIA

Hewlett-Packard Rearezentanta

Bd N Balcescu 16

Bucharest

Tel 158023138885

Telex 10440

ITRUC

Inteeprinderea Pentru
intretinerea

St Repararea Utilzjelor ge Calcul

B-dul piof. Dimitrie Pomper 6

Bucharest-Sectorul 2

Tel 1264 30

Telex 11716

SAUD) ARABIA

Modern Etectranic Establishment
King Abdul Aziz sir {Head office;
PG Box 1228

Jeddah

Tel- 31173-332201

Cable ELECTRA

P O Bax 2728 {Serv:ce center)
Riyadh

Yel 62596-66232

Cable. RAQUFCO

SPAIN

Hewlfell-Packasd Espaigla, S 4
Jerez No

E-Magrid 16

Tet (1) 458 26 00 (10 hnes)
Telex 23515 hpe
Hewielt-Packard Espafola, $ A
Milanesadn 21.23
E-Barcelura 17

Tet (3) 200 faDd (5 Ines}

Hewlett-Packard Espaiola S A
Edvficio Albra 11 7° B
E-Bilbao-1

Tel- 23 63 06/23 82 06
Calculators Only
Hewlett-Packard Espariola S A.
Gran Via Fernando Et Catdlico. 67
E-valencia-8

Tel 326 67 28/326 85 55
SWEDEN

Hewlett-Packard Svenge AB
En:ihetsvagen 1-3

$-161 20 Bromma 20

Tel' {08) 730 05

Catie MEASUHEMENIS
Stockholm

Telex 10721

Hewlett-Packard Svenge AB

Ostra Vimergatan 22

$-702 40 Orebro

Tel {019) 14 07 20

Hewiett-Packa-d Svenge AB

Frétatisgatan 30

$-42t 32 vastra Frotunda

Tel (031} 49 09 50

Telex 10721 Via Bromma Office

SWITZERLAND
Hewlert-Packard (Schwes2} AG
Zurcherstrasse 20

P.0. Rox 307

CH-8352 Schlieren-Zurich
Tel {01} 730 52 40/73¢ 18 21
Cabie: HPAG Tl

Telex, 53933 hpag ch
Hewlett-Packard (schweiz) AG
Chateau Bloc 19

CH-1219 Le Lignon-Geneva
Tel' (022) 96 03 22

GCable- HEWPACKAG Geneva
Telex 27 333 npag ch
SYRIA

MedicaliCalcutater onty
Sawah & Co.

Place Azmé

B.P. 2308

SYR-Camascus

Tel. 16367, 19697 14288
Cable SAWAH. (amascus
TURKEY

Telekom En meeung Bureau
P 0. Box

Beyodly

TR-Istanbul

Tel 49 40 40

Cable TELEMATION Istanbul
Telex 23609

Medical any
EMA

Muhendisttk Kollekif Sirket
Adakale Sakak 41/6
TR-Ankara

Tel 175622

Analyhcal omy

Yilmaz Ozy

s Muuaraa Cao No 18/6
Kizilay

TR-Ankara

Tel 2503 09

Telex 42676 Ozex tr
UNITED KINGDOM
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berxs RG11 SAR

Tel (0734) 78 47 74

Cable Hewpie London
Telex B47178:9
Hewlett-Packard Ltd
Trafalger House

Hewtett-Packard Ltd
Lygon Court

Rereward Rise

Dudley Rcad

Halesow:

West M\ﬂ\ands 852 830
Tel: (021) 550 9311
Telex- 333105

Hewleti-Packard Lid
Wedge House

799, London Road
G8-Thornton Heath
Susrey CR4 6XL

Tel: (01) 684 01038
Telex 946825

Hewlen-Packam Ltd.
0 Makro
South Servicgholesale Centee

Wear Industrial Estate

Washington

GB-New Town. County Burham
Tel Washington 464001 ext 57/58

Hewlett-Packard Ltd

, Westey St
G8-Castletord
West Yorkshire WF10 1AE
Tel: {08775) 50402
Telex 55735%

Hewtetl-Packatd Lid
1. Wallace Way
(8-Bichin

eris
Tel (0462) 52824/56704
Telex. B25981

SSR
Hewlett-Packard
Represeatative Office USSR
Pokrovsky Boulevard 4/17-KW 12
Moscow 101000
Tel'294-2024
Telex 7825 hewpak su

YUGOSLAVIA
Iskra-standard/Hewlen- Packarg
Miklosiceva 38/vil

1000 Ljubljana
Tel- 31 58 79132 16 74
Telex, 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewleft-Packard Ges m 0 H
. Box
A-1205 Vienna, Austna
Teb (02225 3516 2110 27
Cable” HEWPAK Vienna
Telex 75923 hewpak a

MEDITERRANEAN AND
MIDDLE EAST CQUNTRIES

NOT SHOWN PLEASE CONTACT:
Hewlen-Packard S8,
Mediterranean and Midole
East Operations

35. Kolokotron Stregt
Platia Kefallariou
GR-Kifissia-Athens Greece
Tel 8080337/359/429

Telex 21-6588

Cable HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard § A

7, rue du Boss-du-Lan

Telex 600048 Baghtad Iraq Tel: (020) 47 20 21 Telex 2603 hpb Navagation Agzd e
Tiepches: auers Hamburg Gable PALOBEN Amsterdam  ouett-Packard Copsioa SA  Anasmam CH-1217 Meyon 2 - Geneva
0-2000 Bambur elex: tpd Av Aamdon y Carst 1 Cheshire WA14 1NU Switzerland
Ter 040) 24 13 63 Edsficio Sevilia, planta 9. Tel (061) 928 6422 Tel' (022) 82 70 00
Cable HEWPACKSA Hamburg E-Seville 5 Cable: Hewpie Manchester Cable- HEWPACKSA Geneva
Telex- 21 63 032 hphih d Tel 64 44 54/58 Telex 568068 Telex 2 24 86
ALABAMA 9606 Aero Drve SLLINCIS MINNESQTA NEW YORK PEMNSYLYANIA VIRGINA
8290 Whitesburg Or S E PO Box 23333 5201 Tollvew Or 2400 N Prior Ave 6 Automation Lane 111 Zeta Drve PO Box 12776
PO Box 4207 San Diego 92123 Rolling moadows 60008 St. Paul 55113 Computer Park Pittsburgh 15228 Ng 7 Koger Exec Center
?‘f"?ﬁ’ma 35302 Tel (?141 719 3200 }E“ 1312) ?5% 98%% Tel (612) 636-0700 %b?gvsli%gswso Tel (412} 782-0400 ilg!: }2
¢l . WX, 91
. d( \50) ?EI o COLORAND Bt MIssISSIbRY 201 South Aven, :00:\291 c?rmPrQs‘gesrx‘a fndustral Pane Tel (30‘“ 45‘ 402515
298 W Vally ave 55500,5"“'"3'5(',9"0”’”“ T N Sarescs 0l Poughkeapsio 12601 King of Prussia 13405 ? 0 Bor
Room 220 nglenood 01 detff Shadeland Ave Tel" (914) $54-7330 Tel 1215) 2857000

Birmingham 35209
Tel: {205) 942-2081/2
ARIZONA

2336 € agnoha St
Phoenix 85034

Tel (602) 244-1351
2424 East Aragon Rd
Tucson 85706

Tel {602} 294-3148

"ARKANSAS
Medical Service Only
P 0, Box 5846
Biady Station

Little Rack 72205
Tel {501) 376-1844

CALIFORNIA

1430 East Qrangethorpe Ave
Fullerton 92631

Tel (714) 870-1600

3939 Lankershim Boulevacd
North Hollywood 91604
Tel {213) 877-1282

TWX. 910-499-2671

6305 Anzona Place

Los Angeles 90045

Tel: 1213) £49-2511

TWX §10-328-6147

‘Los Angelas

Tel- {213) 776-7500

3003 Scott Boulevard
Samta Clara 95050

Tel: (408) 249-7000
TWX- 910-338-0518
“Ridgecrest

Tel. (714} 446-6165

646 W Norih Market Bivd

Sacramento 85834
Tet (916) 929-7222

Tel: (303) 771-3455

CONNECTICUT
12 Lunar Drive
New Havnn 0F125
Tel (203) 3
TWX 710-

FLORAIDA
PO Box 24210
2806 W, Oakland Park 8lvd
Ft. Lauderdale 33311
Tel (305) 731-2020
Jacksonvmc

cal Service onl
Tel (904) 398-066.
P.0. bax 13910
6177 Lake Ellenor Or
Orlando 32803
Tel' (305} 859-2200
P 0 Box 12826
Pensacola 32575
Ter (904) 476-8422

GEORGIA
P.0. Box 105005
Atlanta 30348
Tel: {404) 855-1500
TWX810-766-4890
Memca\ Serwce Only
Au a 30903
Tel' 4043 736 0592
P 0. Box 2103
Warner Robins 31098
Tel- (12} 922-0449

HAWAIL

2875 S0 King Street
Honolulu 96814
Tet; (808) 955-4455
Tetex: 723-705

Indianapolisd6250
Tet (317]842-1000
WX 810-260-1797
IOWA

1902 Broadway
lowa City 52240
Tel- (319} 318-9466

KENTUCKY

Medical Oaly

Atkinson Square

3901 Atkinson Dr .
He 207

Louisville 40213
Tel- (502) 456-1573

LOUISIANA

P.0O_Box 840

3229-39 Williams Boulevard
Kanner 70063

Tel (504} 443-6201

MARYLAND

6707 Whitesione Road
Baltimore 21207
Ter um& 944-5400
WY 710-862-9157
2 Choxe Cherry Road
Rockyille 20850

Tel' (301) 94B-6370
TWX: 710-828-3584

MASSACHUSETTS
32 Hartwel Ave
Lexln?!un 02173
Ter: (817) 861-8960
TWX 710-326-6304

MICHIGAN

23855 Resgarch Drwe
Farmingion Hills 48024
Tel' (313) 476-6400

Tel (601) 982 9363

MISSOURI
IHSW Cu\orado Ave

137
Tel (816& 75% 8000
TWX" 910-771.2087

148 Weldon Parkway
Maryland Halgms 53043
Tel: (314) 567-1455

TWX 910-764-0833
NEBRASKA

Medical Only

7171 Mercy Road

Suite 110

Omaha 68106

Tel {402) 392-0848

NEW JERSEY

W 120 Cenlury Rd

Paramus 07652

Tel, (201) 265 5000

TWX, 710-990-4951

cryslal Braok Professionat
Buoigin

Eatontown 07724
Tel {201} 542-1384

NEW MEXICO

P.0 Box 11634

Staton €

$1300 Lomas Bivd , N.E

Albuguer

Te\ (505} 292-1330
WX, 910-983-1135

lss Wyatt Dewe

TWX' 510-253-5981
39 Saginaw Drive
Rochester 14623
Tel: {716) 473-9500
TWX. 510-253-5981
6858 €ast Molloy Road
$yracuse 13211

Tel: {315} 454-2485
TWX 710-541-0482

t Crossways Park West
Weodbu? 1797
Tel. {516) $21-0300
TWX 7i0-9980-4351

NORTH CAROLINA
P 0O Box 5188

1923 North Main Street
High Poim 27262
Tel. {919) 885-8101

CHIO

16500 Spraque Roag
Cleveland 44130
Tel* (215) 243-7300
TWX- §10-423-9430
330 Progress Rd
Daylon 45449

Tel” (813) 859-8202
1041 Xingsmill Packway
Columbus 43229
Tel- {614) 436-1041
OKLAHOMA

P.0 Box 32008

Oklahoma City 73132
Tel 1a05) 721-0200

OREGON

17890 SW Lower Boanes
Ferry Road

Tualatin 97062

Tel- (503} 620-3350

TWX §10-660-2670

SOUTH CAROLINA
6941-0 N Trenholm Road
Cofumbia 29260

Tel {803) 782-6493

TENNESSEE
“Knoxville
Megreal Sepvice onl
Tel (615) 523-5023

1473 Matison Aveaue
Memphis 38104
Tel- {901) 274-7472

Nashville
Medical Service anly
Tel (615} 244-5448

TEXAS

P.0 Box 1270

201 E, Arapaho Rd
Richardson 75080
1l (214) 231-610¢
PO Box 27409
6300 Westpark Orve
Houstan 77057

Tel (713) 781-6000
205 Billy Mitchell Road
San Antonio 78226
Tel (512} 434-8241

UTAH

2160 South 3270 Wesl Street
Salt Lake Cltg 4119

Tel (801} 487-0715

2914 Hungary Springs Road
Richmond 23228
Tel (B04) 285-3431

WASHINGTON
Bellefietd Office Pk
1203-1t4tn Ave S.E
Bellevue 98004
Tel (206& 454-3971
TWX: 910-443-2446

"WEST VIARGINIA
Medlcalmnalyuml Onty
Charles

Tel* (304) 345 1640

WISCONSIN

8004 West Lincain Ave
West Allis 53227

Tel {414) 541-0550

FOR U.S. AREAS NOT LISTED:
Contact the regional ofice

nearest you Atiznta, Georgia ..

North Hottywood, Calilornia..

Rockville, Maryland . Rollmq Meadows,

llingis, Their comp iete
addresses are Iisled above.

‘Service Only

4177



HEWLETT W PACKARD

(8709-90004. PRINTED N U.S.A.





