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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 measure-
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureaw’s calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year
from the date of delivery, or, in the case of certain major compo-
nents listed in the operating manual, for the specified period. We
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 re-
pair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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Figure 1-1. Typical Model 8691B—8695B RF Units
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General Information

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Model 8691B through 8695B RF Units
combine with the 8690A/B Sweep Oscillator to
form an electronically tuned microwave signal
source with a frequency range of 1 GHz to 18
GHz. Individual RF Unit Model specifications are
given in Table 1-1.

1-3. The 8691B — 8695B RF Units are modulated
by a solid-state PIN attenuator-modulator included
within the RF Unit. The 8691B through 8694B
Models have a coaxial RF output while the 8695B
has a waveguide RF Output.

1-4. OPTIONS AVAILABLE.

1-5. Option 001 is available for Models 8693B and
8694B RF Units. It offers internal leveling that
enables the Sweep Oscillator to hold RF Power
constant as frequency is changed.

1-6. Option 004 is available for Models 8691B,
86928, 8693B, and 8694B RF Units. It provides a
rear panel RF output.

1-7. Option 100 is available for Models 8692B,
8693B, and 8694B RF Units. It extends the nor-
mal frequency band over a wider range (refer to
Table 1-1).

1-8. Option 200 is available for Model 8694B RF
Units.

1-9. INSTRUMENT IDENTIFICATION.

1-10. Each RF Unit carries a two-section, eight-
digit serial number (000-00000) of which the first
three digits are a prefix. The contents of this
manual apply to those RF Units having the serial
number prefix(es) listed on the title page.

1-11. MANUAL CHANGES.

1-12. Changes required to adapt this manual to
serial number prefixes not listed on the title page
are contained in a yellow Manual Changes sheet
insert supplied with the manual, or in Appendix I
located at the rear of this manual. For information
concerning serial number prefixes not listed either

on the title page in Appendix I, or in an insert,
contact one of the Hewlett-Packard sales and ser-
vice offices.

1-13. INSTALLATION.

1-14. The RF Unit is designed to be installed into
the 8690A/B Sweep Oscillator from the rear. To
install the RF Unit, perform the following steps:

a. Push the plastic retaining catch inward to
release the handle on the rear of the RF Unit.

b. Raise the RF Unit handle 90 degrees to a
position perpendicular to the RF Unit rear panel.

c. Gently push the RF Unit into the 8690A/B
Sweep Oscillator from the rear.

d. Return the RF Unit handle to the locked
position in line with the RF Unit rear panel. This
step should firmly secure the RF Unit into the
8690A/B Sweep Oscillator.

1-15. OPERATION.

1-16. Operating procedures of the Sweep Oscilla-
tor-RF Unit combinations are given in the
8690A/B Sweep Oscillator Manual. Figures 1-2 and
1-3 show the front and rear views of a typical
8691B-8695B RF Unit. Front and rear panel con-
trols, connectors, and indicators are also described
in Figures 1-2 and 1-3.

1-17. PRINCIPLES OF OPERATION.

1-18. Principles of circuit operation of the Sweep
Oscillator — RF Unit combinations are given in the
8690A/B Sweep Oscillator Manual. Circuit func-
tions included in the RF Unit are: (1) -microwave
signal generation by the backward wave oscillator
(BWO) tube, (2) BWO anode voltage and shaping
for proper BWO currents, (3) BWO helix voltage
shaping for frequency accuracy, (4) automatic
leveling control (ALC) gain, (5) unleveled lamp
control, (6) internal leveling in Option 001 8693B
and 8694B Models, and (7) PIN attenuation and
modulation.

1-1
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General Information Models 8691B/8692B/8693B/8694B/8695B

Table 1-1. Specifications

Residual AM: selected sweep range or when operating in un-
At least 40 dB below CW output. leveled mode.

Spurious Signals: Equivalent Source Match:
Harmonics, at least 20 dB below CW output; Externally Leveled: Depends upon coupler
non-harmonics, at least 40 dB below CW out- Unleveled: Less than 2.5:1.
put. Power Variation, Unleveled:

Reference Output: Less than 10 dB over the entire band.
Direct-coupled voltage proportional to RF
frequency, approximately OV at the low end Weight:
of the band, increasing approximately 40 V/ 8691B, 8692B, Net, 20 lbs, (9 kg)
octave. Output lmpedance, 30,000 ohms. Shlpplng, 28 1bs. (12,6 kg)

Leveling Indicator: 8693B, 8694B, Net, 12 1bs, (5,4 kg)
Front-panel indicator lights when power level Shipping, 20 lbs, (9 kg).
set too high to permit leveling over entire 8695B, Net, 13 lbs, (6,9 kg).

Model 8691B RF Unit
(Installed in 8690B Sweep Oscillator)

8691B

Frequency Range: 1to 2 GHz
Frequency Accuracy (over >6-dB range): +10 MHz
Maximum Leveled Power At least 70 mW (18.5 dBm)
RF Power Control PIN Line
Frequency Stability

With Temperature +0.01%/°C

With 10% Change in Line Voltage +500 kHz

With 10-dB Power Level Change +500 kHz

Residual FM <10 kHz peak
Power Variation, External Leveling* +0.1 dB
Output Impedance and/or Connector 50 ohms/Type N

Option 004. Rear panel RF Output

Models 8692B, 8692B, Opt. 100 RF Units
(Installed in 8690B Sweep Oscillator)

8692B 8692B, Opt. 100

Frequency Range 2to 4 GHz 1.7 to 4.2 GHz
Frequency Accuracy (over > 6-dB range) +20 MHz +25 MHz
Maximum Leveled Power At least 40 mW (16 dBm) At least 15 mW (11.8 dBm)
RF Power Control PIN Line PIN Line
Frequency Stability

With Temperature +0.01%/°C +0.01%/°C

With 10% Change in Line Voltage +500 kHz +500 kHz

With 10-dB Power Level Change +4 MHz +4 MHz

Residual FM <15 kHz peak < 20 kHz peak
Power Variation, External Leveling* +0.1dB +0.1 dB
Output Impedance and/or Connector 50 ohms/Type N 50 ohms/Type N

Option 004, Rear panel RF Output

*Excluding coupler and detector variation

1-2

HP 8691 2 3 4 5 RF Units.max



Models 8691B/8692B/8693B/8694B/8695B General Information

Table 1-1. Specifications (cont’d)

Models 8693B, 8693B, Opt. 100 RF Units
(Installed in 8690B Sweep Oscillator)

8693B 8693B, Opt. 100

Frequency Range 4 to 8 GHz 3.7 to 8.3 GHz
Frequency Accuracy (over > 6-dB range) + 40 MHz + 45 MHz
Maximum Leveled Power At least 15 mW (11.8 dBm) At least 5 mW (7 dBm)
RF Power Control PIN Line PIN Line
Frequency Stability

With Temperature + 0.01%/°C +0.01%/°C

With 10% Change in Line Voltage + 1 MHz +1 MHz

With 10-dB Power Level Change +1 MHz + 1 MHz

Residual FM < 15 kHz peak < 20 kHz peak
Power Variation, External Leveling* 0.1dB +0.1dB

+
Output Impedance and/or Connector 50 ohms/Type N
Option 001. Internal Leveling Power

50 ohms/Type N

+
Output Impedance and/or Connector 50 ohms/Type N
Option 001. Internal Leveling
Power Variation (into matched load)
Equivalent Source Match (approx.)
Opt. 004. Rear Panel RF Output

+0.75dB
1.5:1

Maximum Leveled Power

Power Variation, External Leveling*
Output Impedance and/or Connector

Model 8695B RF Unit
(Installed in 8690B Sweep Oscillator)

+0
50 ohms/Type N

+0.75dB
1.5:1

86958
Frequency Range 12.4 to 18 GHz
Frequency Accuracy + 50 MHz

RF Power Control PIN Line
Frequency Stability +0.01%/°C
With Temperature + 10 MHz
With 10% Change in Line Voltage + 1 MHz
With 10-dB Power Level Change < 50 kHz peak
Residual FM +0.1dB

Power Variation (into matched load) + 0.4dB +0.4dB
Equivalent Source Match (approx.) 1.25:1 1.25:1
Option 004. Rear Panel RF Output
Models 8694B, 86948, Opt. 100, 8694B, Opt. 200 RF Units
(Installed in 8690B Sweep Oscillator)
8694B 8694B,0pt.100 8694B,0pt.200
Frequency Range 8 to 12.4 GHz 7to12.4 GHz 7 to 11 GHz
Frequency Accuracy + 40 MHz + 50 MHz + 40 MHz
Maximum Leveled Power At least 30 mW At least 15 mW At least 15 mW
(14.8 dBm) (11.8 dBm) (11.8 dBm)
RF Power Control PIN Line PIN Line PIN Line
Frequency Stability
With Temperature +0.01%/°C + 0.01%/°C +0.01%/°C
With 10% Change in Line Voltage + 1 MHz +1 MHz + 1 MHz
With 10-dB Power Level Change +1 MHz +1 MHz +1MHz
Residual FM < 15 kHz peak <20 kHz peak < 20 kHz peak
Power Variation, External Leveling* 0.1 dB .1dB 0.1dB

o i+

0 ohms/Type N

5dB

o

i
.1

-

At least 15 mW (11.8 dBm)

Waveguide WG-419/U

*Excluding coupler and detector variation.
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MODEL 8691B—8694B FRONT AND REAR PANEL

UNLEVELED. Lights if POWER LEVEL
set too high for leveling across selected
frequency range or if leveling is not used.

POWER LEVEL. Adjusts RF power level.

RF Output Connector. Standard 50-ohm
type N connector except on Option 001
Models which have HP precision 50-ohm
type N connectors.

EXT ALC GAIN. Adjusts gain of ALC
loop to control flatness of RF power
output.

SWEEP REF OUTPUT. Output voltage
proportional to RF frequency (40V/

EXT ALC ALC
GAIN EXT

N
EEP REF
QuUTPUT

octave). From approximately 1.4 to
41.4V across the sweep range.

CAUTION
Application of voltage greater than

+15 volts may damage transistor
AlQ1.

ALC EXT-INT. Switch installed on
Option 001 RF Units. Selects or disables
an internal leveling loop.

P11. Connects BWO operating voltages
from the 8690 mainframe to the RF Unit.

P12. Connects RF Unit operating signals
and voltages from the 8690 mainframe to
the RF Unit.

1-4

Figure 1-2. Model 8691B—8694B Front and Rear Panel Controls, Connectors and Indicators
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General Information

MODEL 8695B FRONT AND REAR PANEL

UNLEVELED
POWER v. LEVEL

|
|
86938 12.4-1B0GHz |

UNLEVELED. Lights if POWER LEVEL
set too high for leveling across frequency
range or if automatic leveling is not used.

POWER LEVEL. Adjusts RF power level.

RF Output Waveguide Flange. 8695B:
UG-419/U.

EXT ALC GAIN. Adjusts gain of ALC
circuit to control flatness of leveling.

SWEEP REF OUTPUT. Output voltage
proportional to RF frequency.

EXT ALC
GAIN

i.“

SMWEEP REF
CuTPUT

CAUTION

Application of voltage greater than
+15 volts may damage transistor
Al1Q1.

6. P11. Connects BWO operating voltages

from the 8690 mainframe to the RF Unit.

P12. Connects RF Unit operating signals
and voltages from the 8690 mainframe to
the RF Unit.

Figure 1-3. Model 8695B Front and Rear Panel Controls, Connectors and Indicators

HP 8691 2 3 4 5 RF Units.max
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Maintenance

SECTION 1I
MAINTENANCE

2-1. INTRODUCTION.

2-2.  This section provides adjustment procedures
for the circuits included within the RF Unit. In
addition, procedures for BWO replacement and the
required electrical adjustments after replacement
are given. Test equipment required for RF Unit
maintenance is listed in Table 2-1.

2-3. PERFORMANCE TESTS.

2-4. Front panel controlled performance tests in
the 8690A /B Sweep Oscillator Manual include tests
of the RF Unit electrical specifications given in
Table 1-1. If the electrical performance of the
Sweep Oscillator-RF Unit combination fails to
meet any of the specifications listed in Table 1-1,
and a circuit malfunction is not suspected, refer to

the adjustment paragraphs. If substandard perform-
ance occurs, and a circuit malfunction is suspected,
refer to the troubleshooting paragraphs in the
8690A /B Sweep Oscillator Manual.

2-5.  TROUBLESHOOTING.

2-6. Complete troubleshooting procedures for all
Sweep Oscillator-RF Unit combinations are in-
cluded in the 8690A/B Sweep Oscillator Manual.
Where applicable, these troubleshooting procedures
analyze the circuit functions contained in the RF
Unit. If a circuit malfunction has occurred in the
RF Unit, sufficient detailed information is pro-
vided at that point in the troubleshooting analysis
to define the smallest functional circuit block that
contains the malfunctioning circuit. Appropriate
references are then made to this manual.

Table 2-1. Test Equipment Required for Maintenance

Instrument

Critical Specifications

Recommended HP Models

Oscilloscope

Vertical Bandwidth: 5 MHz
Vertical Sensitivity: 5 mV/cm
Sweep Time Accuracy: +3%

140 with 1402 and 1420
Plug-ins
175 with 1752 Plug-in

Crystal Detector

Frequency Range:
Same as RF Unit used

423A, P424A

Sensitivity: 100 mV dc from <0.35 mW,
high level; >0.4 mV dc/uW, low level
Frequency Response: £0.5 dB or better

Fixed Attenuator

Frequency Range:
Same as RF Unit used
Attenuation: nominal 20 dB
nominal 10 dB

Option 10:10dB

8491 { Option 20:20 dB

Frequency Meter

Frequency Range:
Same as RF Unit used
Accuracy: +0.1%

536
537

Power Meter and
Thermistor Mount

Frequency Range:
Same as RF Unit used
Power Range: 1 uW to 10 mW

431 with 478 and 486

Waveguide-to-Coaxial Frequency Range: H, X281
Adapter Same as RF Unit used
DC Voltmeter Range: 0 to +300V 3440/3442
Accuracy: £02% minimum
Input Impedance: 10 megohms
Clip-On DC Ammeter Range: 10 mA to 5 amps 428

Accuracy: £5%

HP 8691 2 3 4 5 RF Units.max
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Maintenance

2-7. DETAILED COMPONENT
MAINTENANCE.

2-8. Information on etched circuit board repair,
including component, transistor, and tube socket
replacement, and etched conductor repair is given
in the maintenance section of the 8690A/B Sweep
Oscillator Manual.

2-9. ATTENUATOR-MODULATOR REPAIR.

2-10. The PIN modulator CANNOT be repaired in
the field. If the PIN is found to be faulty, it should
be returned to the factory through the nearest HP
service office.

2-11. DIRECTIONAL DETECTOR REPAIR.

2-12. Instructions for repairing the Directional
Detector Assembly (A5 in option 001 RF Units),
are contained in the HP Model 788C Operating
Note (HP Part No. 00786-90008).

2-13. BWO TUBE REPLACEMENT.
2-14. Warranty.

2-15. BWO tube V1 is not covered by the RF Unit
warranty. A separate warranty covers the BWO for
one full year from the date of purchase. If the
BWO tube fails within this warranty period, use the
Warranty Claim form supplied with the BWO tube.

2-16. Ordering Replacement BWO Tube.

2-17. When ordering a replacement BWO tube, use
the HP Part Number printed on the label of the
BWO being replaced.

NOTE

An equivalent substitute BWO may be the
recommended replacement (refer to para-
graph 3-5).

2-18. BWO Tube Removal.

a. Disconnect Sweep oscillator from ac line
power.

b. Remove RF Unit.
c. Disconnect BWO tube RF output.

NOTE

Watkins-Johnson (Stewart) BWO tubes
used in 8691B-8694B RF Units are
equipped with impedance-matching balun
units attached to the two white RF out-
put leads. IMPORTANT: Do not dis-
assemble the balun unit or detach the
adapter from the balun. Both units are

2-2
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part of the BWO tube and must be in-
cluded when a BWO tube is returned for
warranty. New and replacement BWO
tubes are supplied with a balun and
adapter attached.

d. Disconnect BWO tube leads from terminal
assembly A3.

e. Remove 4 screws fastening BWO tube to
chassis.

f. Remove BWO tube.

2-19. BWO Tube Installation.

a. Bolt BWO tube to RF Unit chassis.
Tighten mounting bolts.

b. Connect BWO tube RF output as origi-
nally connected.

c. Before soldering BWO tube leads to A3
assembly plug the RF Unit into the 8690 main-
frame. Set Sweep Oscillator for CW operation
(single-frequency) at some frequency in the middle
of the RF tuning range.

d. Measure anode voltage at A3TP2, and
adjust A1R42, ANODE ADJ, to obtain an anode
voltage within +5 volts of the value printed on the
BWO label.

e. Remove RF Unit from 8690 mainframe.
Solder the BWO tube leads to appropriate A3
terminals. (Use wire color code on A3 Assembly.)

f. Set Sweep Oscillator for CW operation at
the highest frequency in the high end of the RF
tuning range. Set POWER LEVEL for maximum
output.

g. Measure BWO tube anode voltage at
A3TP2, and monitor current in BWO tube cathode
lead using clip-on dc Ammeter (Table 2-1). Adjust
A1R42, Anode Adjust, to obtain cathode-current
specified in Table 2-2.

h. Equalize RF power output over tuning
range as follows:

(1) Connect equipment as shown in
Figure 2-1.

(2) Set Sweep Oscillator for CW opera-
tion and maximum power output
(POWER LEVEL fully clockwise).

(3) Tune Sweep Oscillator for frequency
in lower half of RF tuning range, at
which the RF power output is at a
minimum.

HP 8691 2 3 4 5 RF Units.max
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(4) Monitor the helix and cathode cur-
rents with the dc clip-on Ammeter
(Table 2-1).

(5) Adjust A1R40, ANODE SHAPE
ADJ, for maximum RF output with-
out exceeding the maximum helix
and cathode currents specified in
Table 2-2. (If anode shaping is re-
quired, remove capacitor C1 (0.05
©F) until adjustment is completed.

NOTE

Excessive helix current actuates 8690A/B
Helix Over-current relay K3, startihg a
sequence which disconnects BWO opera-
ting voltages. To reconnect voltages, set
LINE to OFF, then back to RF and wait
for time delay to recycle.

(6) Manually tune through the full band
checking that neither cathode nor
helix current exceeds the maximum
values listed in Table 2-2. If maxi-
mum values are exceeded, readjust
A1R42, ANODE ADJ, and/or
A1R40, ANODE SHAPE ADJ, to re-
duce current. (ANODE SHAPE ADJ
affects lower half of RF tuning range;
ANODE ADJ affects full band.)

(7) Repeat steps (5) and (6) to obtain
best full-band RF power flatness
within the current limits specified in
Table 2-2.

i. Perform adjustment procedures given in
Table 2-3.

Maintenance

2-22. ADJUSTMENT.

2-23. The adjustment procedures given in Table
2-3 include instructions to set the proper operation
of the following RF Unit circuit functions: (1)
BWO anode voltage and shaping for proper BWO
currents, (2) BWO helix voltage shaping and fre-
quency accuracy, and (3) crystal ALC leveled
output.

2-24. The adjustments given in Table 2-3 are to be
performed in the order listed, and should only be
made with the RF Unit installed in an 8690A/B
Sweep Oscillator known to be accurately -cali-
brated. Accurate 8690A/B Sweep Oscillator cali-
bration can be ensured by performing the adjust-
ment procedures listed in the Sweep Oscillator
Manual. If an adjustment requirement cannot be
satisfied, refer to the troubleshooting paragraphs in
the 8690A /B Sweep Oscillator Manual.

2-25. Adjustment Control Settings. Unless other-
wise specified, set the 8690A/B Sweep Oscillator
controls for all adjustments as follows:

LINE ... ... ... . .. . . . .. ... ... RF
START/CW

MARKER 1 —START/CW ) Low end of specified
MARKER 2 — STOP range, any RF Unit
STOP/AF

SWEEP SELECTOR . ... ... ........ CW

FUNCTION pushbuttons . . ... .. All released
AMPLITUDE MOD pushbuttons . All released
ALC . . ... Released

MANUAL SWEEP . .. ... ..... MAX CCW
SWEEPTIME(SEC) . . .. ... ... .. 100—10
VERNIER .. ... .......... LINE SYNC
INT SQ WAVE FREQ . . . ... ... MAX CCW
BLANKING ... ... ... .. ...... OFF

ALL BNC INPUTS and OUTPUTS No connection

Table 2-2. Maximum BWO Currents, mA

Watkins-Johnson Varian
RF Unit Model Helix Cathode Helix Cathode Anode
8691B 4.0 17.0 35.0 45.0 10.0
8692B 3.5 15.0 30.0 40.0 10.0
8692B, Opt. 100 3.5 15.0 30.0 40.0 10.0
8693B 3.0 12.0 30.0 40.0 10.0
8693B, Opt. 100 3.0 12.0 30.0 40.0 10.0
8694B 3.0 12.0 30.0 40.0 10.0
8694B, Opt. 100 3.0 12.0 30.0 40.0 10.0
8694B, Opt. 200 3.0 12.0 30.0 40.0 10.0
8695B 2.5 12.0 20.0 28.0 10.0
2-3
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Models 8691B/8692B/8693B/8694B/8695B

Table 2-3. Adjustments

ANODE VOLTAGE ADJUSTMENT
Procedure

a.

Ensure that RF Unit is properly installed
in 8690A/B and connect equipment as
shown in Figure 2-1.

Set 8690A /B controls as follows:

FUNCTION .. ... ... START-STOP
SWEEP SELECTOR Cw
START/CW  High end of specified range

Set RF Unit POWER LEVEL control
MAX CW.

Connect 3440 Voltmeter (Table 2-1) from
A3TP2 to 8690A/B chassis ground.

Adjust A1R42, ANODE ADJUST (Figure
2-3) for the voltage shown on the BWO
tube label.

Perform ANODE SHAPING and BWO
currents adjustment procedures.

ANODE SHAPING ADJUSTMENT

Procedure

a.

b.

Ensure that RF Unit is properly installed
in 8690A/B.

Set 8690A /B controls as follows:

FUNCTION . ....... START-STOP
SWEEP SELECTOR . ........ Cw
ALC .. ... ..., Depressed
START/CW  Low end of specified range

Connect equipment as shown in Figure
2-1, according to RF Unit used.

Measure leveled power output. If power
level is not at least the appropriate mini-
mum level tabulated below, proceed to
step e.

RF Unit Model Power Level, dBm

8691B 18.5

8692B 16.0
8692B, Opt. 100 11.8

8693B 11.8
8693B, Opt. 100

8694B

8694B, Opt. 100
8694B, Opt. 200
8695B

e.

Adjust A1R40, ANODE SHAPE ADJ, to
achieve the appropriate power output
specified in step d. Do not adjust A1R40,
ANODE SHAPE ADJUST, unless neces-
sary. If anode shaping is necessary, re-
move capacitor C1 (.05 pF) until adjust-
ment is completed.

BWO CURRENTS ADJUSTMENT

Procedure

a.

i.

Ensure that RF Unit is properly installed
in the 8690A/B.

Set 8690A/B controls as follows:

FUNCTION START/STOP
SWEEP SELECTOR ... ...... CwW
START/CW  Low end of specified range

Connect 428 DC Ammeter (Table 2-1)
clip-on probe around BWO helix lead
(red).

Measure helix current with START/CW at
low end of specified range; then at high
end of specified range.

If low or high end current is greater than
specified in Table 2-2, adjust A1R42,
ANODE ADJUST, to bring current within
limits.

Perform ANODE SHAPING adjustment
procedure, and steps a through e of BWO
CURRENTS ADJUSTMENT procedure
until further adjustments are not required.

On Watkins-Johnson BWO, connect 428
DC Ammeter clip-on probe around cath-
ode lead (yellow). On Varian BWO, con-
nect 428 DC Ammeter clip-on probe
around anode lead (blue).

Measure cathode (Watkins-Johnson BWO)
or anode (Varian BWO) current with
START/CW at low end of specified range;
then at high end of specified range.

Repeat steps e and f.

HELIX VOLTAGE SHAPING ADJUSTMENT
(With 2 pot A2 Assembly)

Procedure:

a.

Ensure that RF Unit is properly installed
in the 8690A/B.
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Models 8691B/8692B/8693B/8694B/8695B Maintenance
Table 2-3. Adjustments (cont’d)
b. Set 8690A/B controls as follows: b. Set 8690A/B controls as follows:
FUNCTION . ... .......... AF
FUNCTION . .. ... ... ....... AF 0
SWEEP SELECTOR . .. .. MANUAL SYI\VSE/I:‘A%ELECTOR """ MM?XUQ&
STOP/AF . . ... ... .. ... MaAxXcw T oot

¢. Connect 3440 Voltmeter (Table 2-1) from
A4TP4 on 8690A/B Helix Amplifier Assy
A4 to 8690A/B chassis ground.

d. Set START/CW and MANUAL SWEEP
for 69.5 Vdc at A4TP4 (8690A/B Assy
A4).

e. Adjust A1R24, SHAPE ADJ, on “B”
Modulator Assy Al, for approximately
0.0 Vdc across A1CR3.

f. Connect equipment as shown in Figure
2-2.

g. Set START/CW and MANUAL SWEEP
for 3.00£0.01 Vdc at A4TP4 (8690A/B
Assy A4).

h. Adjust A2R12 on Freq Shape Assy A2 for
low end frequency of specified range. Use
frequency meter and oscilloscope display
to determine frequency setting.

i. Set START/CW and MANUAL SWEEP
for 38.00 £0.01 Vdc at A4TP4 (8690A/B
Assy A4).

j.  Adjust A2R13 on Freq Shape Assy A2 for
midpoint frequency of specified range.
Use frequency meter and oscilloscope dis-
play to determine frequency setting.

k. Repeat steps g through j until adjustments
are not necessary.

l. Set START/CW and MANUAL SWEEP
for 73.00 £0.01 VDC at A4TP4 (8690A/B
Assy A4).

m. Adjust A1R24, SHAPE ADJ, on “B”
Modulator Assy Al for high end fre-
quency of specified range.

FREQUENCY ACCURACY ADJUSTMENT

Procedure:

a. Ensure that RF Unit is properly installed
in the 8690A/B.

c¢. Connect equipment as shown in Figure
2-2.

d. Connect 3440 Voltmeter (Table 2-1) from
A4TP4 (8690A/B Helix Amplifier Assy
A4) to 8690A/B chassis ground.

e. Set START/CW and MANUAL SWEEP
for voltages at A4TP4 (8690A/B Assy A4)
as listed in Table 2-4.

g. If necessary, set frequency of RF output
by compromise adjustment of A1R24,
SHAPE ADJ, A2R12, and A2R13.

POWER LEVEL CONTROL ADJUSTMENT
Procedure:

a. Ensure that RF Unit is properly installed
in the 8690A/B.

b. Connect equipment as shown in Figure
2-1.

c. Set 8690A/B controls as follows:

SWEEP SELECTOR . .. .. ... .. AUTO
START/CW . . . Low end of frequency range
STOP/AF . . . .High end of frequency range
ALC . .. .. oo Depressed
LINE . ... ................ RF

d. Set RF out for maximum leveled power
(refer to leveling procedure in the 8690A
or 8690B Operating and Service Manual).

e. Adjust A1R1, LEVEL SHUNT ADJ,,
fully counterclockwise.

f. Set RF Unit POWER LEVEL control to
7.

g. Adjust A1R1, LEVEL SHUNT ADJ,
clockwise until UNLEVELED light comes
on.

h. Readjust A1R1 slowly counterclockwise
until the UNLEVELED light just goes
out.

HP 8691 2 3 4 5 RF Units.max
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RF UNIT MODELS (See Note 4}

86918 86928, Opt. 100

8692B 86938, Opt. 100  8694B, Opt. 200
8693B 86948, Opt. 100

86948

-
AdTPA L [ A3TP2

[—]
)

ALC RF OUT

13

HORIZ 4 5 7 8
2
| 7

Q VERT

RF UNIT MODEL

86958
14
- 1 — '«
A4TP4: A3TP2 L j
1
ALC RF OUT 11
outT (1T T1103 ED:D‘
f o¢ o o =
k N 9 R 12
—F | m| 10
8
5 : é 10

Figure 2-1. Maintenance Setup Number 1
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. SWEEP OSCILLATOR HP 8690A/B
. OSCILLOSCOPE HP 140/1420/1402
. BNC TEE CONNECTOR
. DIRECTIONAL DETECTOR (Refer to Note 1)
. ATTENUATOR HP 8691B (Refer to Note 2)
FREQUENCY METER (Refer to Note 1)
CRYSTAL DETECTOR HP 423
100 OHM LOAD RESISTOR HP 11523
(HP 422, 423, P424, Gpt. 002)
9. DIRECTIONAL COUPLER HP 752
(Refer to Note 2)
10. CRYSTAL DETECTOR HP P424
11. FREQUENCY METER HP P532
12. WAVEGUIDE ATTENUATOR HP 370, 375 (Refer to Note 2)
13. MALE N to MALE N ADAPTER (UG 57B)
(Refer to Note 3}
14. DIGITAL VOLTMETER HP 3440A/3442A
15. CLIP ON DC AMMETER HP 428A

NOTES

1. Use the appropriate equipment.

DIRECTIONAL FREQUENCY
RF UNIT DETECTOR METER
86918 HP 786 HP 536
86928 787 536
86928, Opt. 100 787 536
86938 788 537
86938, Opt. 100 788 537
8694B 789 537
86948, Opt. 100 Narda 22440 537
86948, Opt. 200 with HP 423 537

Crystal Detector
86958 P752D with P 532

HP P424 Crystal Detector
2. Asrequired to reduce power to Crystal Detector
to less than 100 mW.

3. For use with Narda 22440 when testing 86348,
Opt. 100, Opt. 200 models

4. For internally leveled RF Units, omit the
external leveling laop.

Figure 2-1. Maintenance Setup Number 1 (cont’d)
2-7
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RF UNIT MODELS
8691B  8692B, Opt. 100
8692B 86938, Opt. 100 86948, Opt. 200
8693B 86948, Opt. 100
86948
8
C— 1 Q
9
)
(AdtPa
1
RF OUT
unsuls]asnn
0@ o o0 O o
—
CP—
2 3 4 S
6
@ O
] VERT J
RF UNIT MODEL
86958
8
C Q
4
J
((aaP4
3
1
RFUlm
MmO Org U
B o 50 o o 7
4
1| m——
5
L
o : 6
0] VERT J

Figure 2-2. Maintenance Setup Number 2
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Maintenance

424, Option 002)

-~

RF UNIT

86918
86928
86928
86938
86938, Opt. 100
86948, Opt. 100
86948, Opt. 200
86958

1. SWEEP OSCILLATOR HP 8690A/B

2. ATTENUATOR HP 8691B — As required to reduce
power to crystal detector to less than 100 mW

3. FREQUENCY METER (Refer to Note 1)
4, CRYSTALDETECTOR HP 423 or HP P424A
5. 100 OHM LOAD RESISTOR HP 11523 (HP 422, 423

6. OSCILLOSCOPE HP 140/1420/1402
. VARIABLE ATTENUATOR HP P382A
8. DIGITAL VOLTMETER HP 3440A/3442A

NOTE
1. Use the appropriate equipment

FREQUENCY
METER

HP 536
536
536
537
537
537
537
P 532A

Figure 2-2. Maintenance Setup Number 2 (cont’d)

HP 8691 2 3 4 5 RF Units.max



Maintenance Models 8691B/8692B/8693B/8694B/8695B

A1R40 A1R42 A1R24 A2R12 A2R13
ANODE SHAPE ANODE  SHAPE LOW BAND MID BAND
ADJ ADJ ADJ ADJ ADJ

L}

-
-
o[-
(-
-
-
-
-
-

| -
-

i

19Z 0E ST 152 HONID

Lill
i

PITTPILTITLe TP

i

XA1 A1R1 Al A1XA2 A2 A3
LEVEL SHUNT ‘8B’ MODULATOR FREQ SHAPE TERMINAL
ASSY ASSY ASSY

Figure 2-3. Component and Adjustment Identification Interior Top View

S1 R3 W2 w1 FL1 BALUN A4 Vi A7 R1 AB
EXT PIN CRYSTAL DIRECTIONAL
ALC GAIN MODULATOR DETECTOR DETECTOR

Figure 2-4. Component Identification, Option 001, 8694B
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Table 2-4. Helix Voltage Shaping Adjustment Sequence

Vdc at Test Point 4 Adjust 8691B 8692B 86928B 86938 8693B 86948 86948 86948  8695B
8690 Assembly A4 Opt. 100 Opt. 100 Opt. 100  Opt. 200

73.00 £0.01 A1R24 2000 4.000 4.200 8.000 8.300 1240 1240 11.00 18.000
66.00 +0.01 1900 3800 3.950 7.600 7.840 1196 11.86 10.60 17.440
59.00 +0.01 1800 3.600 3.700 7.200 7.380 1152 11.32 10.20 16.880
52.00 £0.01 1.700 3.400 3.450 6.800 6.920 11.08  10.78 9.800 16.320
45.00 +0.01 1.600 3.200 3.200 6.400  6.460 10.64 10.24 9.400  15.760
38.00 £0.01 A2R13 1500 3.000 2.950 6.000 6.000 10.20 9.700 9.000 15.200
31.00 £0.01 1400 2800 2.700 5,600 5540 9.760  9.160 8.600 14.640
24.00 £0.01 1300 2.600 2.450 5.200 5.080 9.320 8.620 8.200 14.080
17.00 £0.01 1.200 2400 2.200 4800 4.620 8.880  8.080 7.800 13520
10.00 +0.01 1100 2200 1.950 4400 4.160 8.440 7540 7.400 12.960
3.00 £0.01 A2R12 1.000 2.000 1.700 4000 3.700 8.000 7.000 7.000 12.400
TEST LIMIT (MHz): £10 +20 +25 +40 +45 +40 £50 40 +50

SMA/WG SMA/WG

ADAPTER PIN ADAPTER
MODULATOR

Figure 2-5. Component Identification, 8695B
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£ ¥ k o A o T e
2 o il e B BN e B .a,a‘.ﬁ-.ts\.—..ﬂf Wi e

Figure 2-6. Component Identification Assembly A1

Junction A1R38, A1R39 Emitter A1Q1
20 V/div 5 ms/div 20 V/div  5ms/div

Figure 2-7. Waveforms
2-12
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08691 6118
@] A-829-4 1

A3

Figure 2-8. Component Identification, Assemblies A2 and A3
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Replaceable Parts

SECTION Iiii
REPLACEABLE PARTS

3-1. INTRODUCTION

3-2. This section contains information for ordering
replacement parts. Table 3-2 lists reference designa-
tions and abbreviations used in the parts list. Table
3-3 lists parts in alpha-numerical order of their
reference designators and gives description and HP
part number of each part. Miscellaneous parts are
listed at the end of Table 3-3. Table 3-4 lists parts
in alpha-numerical order of their part number and
gives: a) description; b) manufacturer’s code (see
Table 3-5); c) manufacturer’s part number; and d)
total quantity used (TQ column).

3-3. ORDERING INFORMATION.

3-4. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard field office
(see list at rear of this manual for addresses).
Identify parts by their Hewlett-Packard part num-
bers. To obtain a part that is not listed, include: a)
instrument model and serial number; b) descrip-
tion, function and location of the part.

3-5. BWO tubes listed in parts list are equivalent
substitutes when used with the appropriate Shap-
ing Board Assembly (A2) and Helix Overcurrent
Shunt Resistor (A1R17). Refer to Table 3-1.

Table 3-1. BWO Tube, Shaping Board Assembly and Helix Overcurrent
Shunt Resistor Combinations

RF Unit BWO Tube BWO Shaping Board Helix Overcurrent!
Model (V1) Manufacturer Assembly (A2) Shunt Resistor (A1R17)
8691B 1951-0020 Watkins Johnson 08691-6103 8.25K ohm
1951-0055 Varian 08692-6102 1.0K ohm
86928
1951-0064 Watkins Johnson 08692-6101 8.25K ohm
8692B .
Opt. 100 1951-00722 Watkins Johnson 08692-6103 8.25K ohm
1951-0057 Varian 08693-6102 1.0K ohm
8693B ]
1951-0065 Watkins Johnson 08693-6101 8.25K ohm
86938 1951-00843 Watkins Joh 08693-6103 8.25K oh
Opt. 100 51-008 atkins Johnson 93- .25K ohm
8694B 1951-0085*4 Watkins Johnson 08694-60001 8.25K ohm
86948 1951-0085% Watkins Joh 08694-60002 8.25K oh
Opt. 100 1-008 atkins Johnson 94- . ohm
8694B 1951-0085* Watkins Joh 08694-60003 8.25K oh
Opt 200 - atkins Jonnson - . onm
8695B 1951-0080 Watkins Johnson 08695-6105 14.7K ohm
1The 8.25K ohm helix overcurrent shunt resistor is HP Part No. 0757-0837. The 1.0K ohm helix overcurrent shunt resistor is
HP Part No. 0761-0021., The 14.7K ohm helix overcurrent shunt resistor is HP Part No. 0698-3414.
2BWO (HP Part No. 1951-0072) is the recommended replacement for BWOs (1951-0055 and 1951-0064) used in all 8692B Option 100
RF Units (regardless of serial prefix).
3BWO (HP Part No. 1951-0084) is the recommended replacement for BWOs (1951-0057 and 1951-0065) used in all 8693B Option 100
RF Units (regardless of serial prefix or added options).
4BWO (HP Part No. 1951-0085) has higher output power and is the recommended replacement for BWOs (1951-0058 and 1951-0066)
used in all 8694B RF Units (regardless of option or serial prefix).

HP 8691 2 3 4 5 RF Units.max
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Table 3-2. Reference Designators and Abbreviations Used in Parts List

REFERENCE DESIGNATORS
A = assembly F = fuse P = plug v = vacuum tube,
B = motor FL = Filter Q = transistor neon bulb,
BT = battery J = jack R = resistor photocell, etc.
C = capacitor K = relay RT = thermistor VR = voltage
(0734 = coupler L = inductor S = switch regulator
CR = diode LS = loud speaker T = transformer w = cable
DL = delay line M = meter TB = terminal board X = socket
DS = device signaling (lamp) MK = microphone TP = test point Y = crystal
E = misc electronic part MP = mechanical part U = integrated circuit z = tuned cavity,
network
ABBREVIATIONS
A = amperes H = henries N/O = normally open RMO = rack mount only
AFC = automatic frequency HDW = hardware NOM = nominal RMS = root-mean square
control HEX = hexagonal NPO = negative positive RWV = reverse working
AMPL = amplifier HG = mercury zero (zero tem- voltage
HR = hour(s) perature coef- S-B = slow-blow
BFO = beat frequency oscilla- Hz = Hertz ficient) SCR = screw
tor NPN = negative-positive- SE = selenjum
BE CU = beryllium copper 1F = intermediate freq negative SECT = section(s)
BH = binder head IMPG = impregnated NRFR = not recommended SEMICON = semiconductor
BP = bandpass INCD = incandescent for field re- SI = silicon
BRS = brass INCL = include(s) placement SIL = silver
BWO = backward wave oscilla- INS = insulation(ed) NSR = not separately SL = slide
tor INT = internal replaceable SPG = spring
SPL = special
CCW = counterclockwise K - kilo = 1000 OBD = order by SST = Stainless steel
CER = ceramic = kilo = 100 description SR = split ring
CMO = cabinet mount only OH = oval head STL = steel
COEF = coefficient LH = left hand oXx = oxide
CcoM = common LIN = linear taper = pe: -
COMP = composition LK WASH = lock washer vC Z peak o eireui Ia = tantalum
- ¥ ) printed circuit TD = time delay
COMPL = complete LOG = logarithmic taper PF = picofarads = 1012  TGL = toggle
CONN = connector LPF = low pass filter farads THD = thfegad
gfw = cadmium plate PH BRZ = phosphor bronze TI = titanium
= cathode-ray tube . -~ Pty
) _ ; M = milli = 10-3 PHL Phillips TOL = tolerance
CW = clockwise -~ : .
MEG = meg = 106 PIV = Deik inverse TRIM = trimmer
= i MET FLM = metal film voltage . TWT = traveling wave
ggPC = gﬁﬁ,‘émed carbon MET OX = metallic oxide PNP = positive-negative- tube
MFR = manufacturer P/O _ ppgft“(‘)‘;e
= electrolyti MHz = mega Hertz - . = : — 106
gﬁ%ﬁrg - encc;pm){a;ced MINAT = miniature POLY = polystrene H micro = 10
EXT = external MOM = momentary PORC = porcelain
MOS = metalized POS = position(s) VAR = variable
F = farads substrate POT = potentiometer VDCW = dc working volts
FH = flat head ’\M4$G = mounting IP;’lI)‘ = ggz;l;to-peak
EIXLH - Euhster head mylar PWV = peak working volt- W/ = with
D = fixed age w = watts
A 9 N = nano (10'9) . WwIV = working inverse
G = giga (10%) N/C = normally closed RECT = rectifier voltage
GE = germanium NE = neon RF = radio frequency WW = wirewound
GL = glass 1 = nicke te RH = round head or w = wit
GRD - Fround(ed) NI PL nickel pla right hand 10 without
3-2
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Table 3-3. Parts List Indexed by Reference Designation

Replaceable Parts

HP 8691 2 3 4 5 RF Units.max

D‘g‘;g;‘;'t‘i%‘; ¢ Part No. Description # Note
sl 08692-0113 ASSYz"8% MOUDULATOR
(86918 THRU B6958)
alci 0180-0161 C3FXD ELECT .3 UF 20% 35VDCw
2102 0180-0116 C:FXD ELECT 6.8 UF 103 35VDCW
AlC3 016G-0383 C:FXD MICA 10 UF 10% 250C0VDCw
AlLC4 0180-0U39 C:FXD ELECT lUOUF-104+100% 150VDCHW
ALICS 0160-0158 C:FXD MY 0.0U%6 UF 108 2COVDCwW
FACTURY SELECTED PART
ALICRI 1901-0033 OIODE:SILICGN 100MA 130WV
AlLK2 1901-0033 DICDE:SILICGN 100MA 130wV
AL1CR3 1901-0096 DIODE:SILICON 120V
AlCR4 1901~-0096 DIUDE:SILICUN 120V
A1CKS 1901~-0096 OIODE:SILICUN 120V
ALICR6 1901~0096 DIUDE:SILICON 120V
ALICRT 1901-0096 DIODE:SILICON 120V
ALUKS 1901-0096 DIOVDE:SILICON 120V
AICRY 1901-0096 DIUDEsSILICUN 120V
AICRLO 1901-00%6 DIUDESSILICON 120V
ALCR11 1901-0096 DIODE:SILICON 120V
AICRY2 1901-0033 DIODE:SILICGN 100MA 180wV
AICRI3 1910-0016 DIGDE :GERMANIUM 100MA/0.85V 6CPIV
Al101 1854-0232 0:SI NPN(SELECTED FRLM 2N3440)
2102 1854-0039 Q:SI NPN
A103 1854-0003 0:SI NPN(SELECTED FRCM 2N1711)
ALO4 1854-0003 Q:SI NPN{SELECTED FRCM 2N1711)
A1Q5 1854-0003 Q:S1 NPN(SELECTED FRCM 2N1711)
4106 1854-0232 Q:SI NPN{SELECTED FRCM 2N3440)
A1Q7 1854-0003 UsSI NPN(SELECTED FRCM 2N1711)
A1Q8 185%3-0010 Q:S1 PNPISELECTED FRCM 2N3251)
AlR1 2100-1772 R:VAR WW 500 UHM 5% TYPE H LW
ALR2 0698-34238 R:FXD MET FLM 14.7 UHM 13 1/8hw
ALK3 0757-0430 R3FXD MET FLM 2.21K CHM 1% 1/8W
ALR4 0757-0280 R:FXD MET FLM LK OHM 1% 1/8wW
ALRS 0757-0442 R:FXD MET FLM 10.0K 1% 1/8w
AlRG 0698-3157 R:FXD MET FLM 19.6K 14 1/8W
A1IR7 0757-0454 R:FXD MET FLM 33.2K CHM 1% 1/8m
ALRB 0757-0442 R:FXD MET FLM 10.0K 1% 1/8w
AL1R9 0757-0063 R:FXD MET FLM 196K GHM 1% 1/2w
ALR10 0757-0442 R:FXD MET FLM 10.0K 1% 1/8wW
AlR11 0698-3151 R:FXD MET FLM 2.87K GHM 1% 1/8W
AlLR12 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W
AlR13 0698-3157 R2FXD MET FLM 19.6K 1% L/8wW
AlR1l4 0698-3425 R:FXD MET FLM 316K OHM 1% 1/2w
ALR1S 0698-3442 R:FXD MET FLM 237 UHK 1% 1/8n
FACTORY SELECTED PART )
AlR16 0757-0442 R:FXD MET FLM 10.0K 1% 1/8W
ALRLT7 0757-0837 R:FXD MET FLM 8,25k 1% 1/2W(WJ BWO TUBES)
Al1R17 0761-0021 R:FXD MET FI.M 1K OHM 5% 1W(VARIAN BWO TUBES)
ALR18 0760-0023 R:FXD MET FLM 150K OHM 1% LW
AlR19 0760-0023 R:FXD MET FLM 150K OHM 1% 1W
A1R20 0760-0023 RzFXD MET FLM 150K OHM 1% 1MW
% FACTORY SELECTED PART
# See introduction to this section for ordering information
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Table 3-3. Parts List Indexed by Reference Designation (cont’d)

D%Zgg;‘;‘t‘i%% ¢ Part No. Description # Note
ALR?1 0760-0023 R:FXD MET FLM 150K OHM 13 1w
ALIR2? J760-0023 R:FXDU MET FLM 150K OHM 13 1W
AlRZS 0164-00017 R:FXD MET FLM 27K UHM 5% 2w
AlR24 Z2100-17175 RIVAR WW 5K 0OHM 53 TYPE H 1w
AlRZS 0757-02380 RIFXU MET FLM 1K UHM 1% 1/8W
ALRZ26 Q757~-0280 RIFXD MET FLM 1K UOHM 123 1/8MW
AIKDT 0757-0250 RIFXD MET FLM 1K OHM 1% 1/8W
AlRZS 0757-0280 RIFXD MET FLM 1K OHM L% 1/8W
ALRIY 07%7-02480 R:FXD MET FLM 1K UHM 1% 1/8W
AlIR30D 0757-02480 RIFXD MET FLM 1K OHM 1% 1/8W
A1R3) G757-0280 RIFXD MET FLM 1K GHM 1% 1/8wW
INTEY 0G751-0280 RIFXD MET FLM LK OHM 1% 1/8W
Alk33 ui57-0280 R3FXD MET FLM 1K OHM 13 1/8W
AlR 34 0761-0032 R:FX0 MET OX 56K UHM 5% 1w
ALK35 0757-0416 RIFXD MET FLM 511 UHM i% 1/8w
ALK 36 0698-3450 KIFXD MET FLM 42.2K CHM 1% 1/8wW
(86918)
0698-3450 RIFXD MET FLM 42.2K CHM 1% 1/8Ww
(56928)
0757-0123 RIFXU MET FLM 34.8K (HM 13 1/8w

(86928 OPT 100)

0698-3450 RIFXU MET FLM 42.2K CHM 1% 1/8hW
(8B693B)

069¢&-3161 R3FXu MET FLM 38.3K 1% 1/8wW
{86938 UPT 100)

Q757-04063 RIFXD MET FLM 82.5K 1% 1/8W
(86948)

075 7-0459 RIFXU MET FLM 56.2K (HM 1% 1/8NW
(86948 UPT 100)

0757-04062 R2FXU MET FLM 75.0K GHM 1% 1/8nw
(86948 UPT 200)

0757-0465 R:FXU MET FLM LO0K 1% 1/8w
(86958)

ALR3T G7157-0459 RIFXO MET rLM 56.2K CHM 1% 1/8Mw

(86918)

0757-0459 RIFXU MET FLM 56.2K (HM 1% 1/8hn
(866928)

0757-0404 RIFXD MET FLM 90.9K CHM 1% 1/8W
(86928 UPT 100)

0757-0459 R:FXU MET FLM 562K CHM 1% 1/8hw
{86938)

0757-0462 R:FXU MET FLM 75.0Kk CHM 1% 1/8W
(86938 uPT 100)

0698-3161 R:FXD MET FLM 38.3K 12 1/8W
(86948)

0698-3162 R3FAU MET FLM 46.4K CHM 13 1/8W
{86948 UPT 100)

0698-3161 R:FXU MET FLM 38.3K 1% L1/68w

(86948 OPT 200)

# See introduction to this section for ordering information
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Models 8691B/8692B/8693B/8694B/8695B

Table 3-3. Parts List Indexed by Reference Designation (cont’d)

Replaceable Parts

HP 8691 2 3 4 5 RF Units.max

Dlteiliglglt‘i‘:)en @ Part No. Description # Note

0757-0123 R3FXD MET FLM 34.8K CHM 13 1/8w

(86958)
AlR38 07157-0465 R:FXD MET FLM 100K 1% 1/8mw
AlR39 0757-0137 RIFXD MET FLM 750K OHM 12 1/2%
AlR4O 2100-0945 R:VAR MET FLM 500K 20% LIN 3/4W
AlR4] 0757-0463 RIFXD MET FLM 82.5K 13 1/8W
AlR42 2100-0945 R3VAR MET FLM 500K 2C% LIN 3/4hW
AlR43 0757-0458 RIFXD MET FLM 51.1K CHM 1% 1/8W
AlR44 0757-0374 RIFXD MET FLM 485K OHM 12 1/2W
AlR4S 0757-0279 R:FXD MET FLM 3.16K CHM 1% 1/8wW
ALVl 1940-0013 ELECTRON TUBE:82.0 +/- 1V
AlXAl NOT ASSIGNED
AlLXAZ2 1251-0494 CUNNECTUR:PC 30 CONTACTS
# See introduction to this section for ordering information
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Replaceable Parts

Table 3-3. Parts List Indexed by Reference Designation (cont’d)

Models 8691B/8692B/8693B/8694B /86958

Dlgesli‘g;glt‘i(:gl @ Part No. Description # Note
a3 08651-6118 BOARU ASSY:BWO TERM
As €05-33001C MODULATOR:PIN
(86958)
08691~6111 MUDULATURIPIN
{86918)
08692~6111 MUDULATOR:PIN
(86928 & OPT 100)
08693-6111 MODULATOR:PIN
(86938, UPI 001, OPT 100)
08694-6111 MUDULATORSPIN
(86948, GPT 001, GPT 100, OPT 2GC)
A5 086%$3-6110 DEVECTUR:DIRECT IUNAL
{36938, OPT GOLy OPT 100)
A6 1130-0032 DETECTUR:ZDIRECTIONAL
(86948, UPT 00l. OPT 100, GPT 2CC)
a1 08654-6110 DETECTOR:CRYSTAL
(86948, OPT 001, OPT 100, OPT 2CC)
cl 0150-0052 C2FXU CER 0.05 UF 20% 40CVDCW
DS1 2140-0092 LAMP:SV 60 MA
nsi 1450-0153 LAMPHOLDER:FOR T-1 SERIES
0s1 1450-0157 LEN:LAMPHOLDER
FL1L 00653-604 FILTER:LOW PASS
FL1 (86938, OPT 00Lls UPT 100)
FLi 006 54-604 FILTERILUOW PASS
FLl (86948, OPT 001, OPT 100, OPT 2CC)
J1 1250-0u83 CUNNECTUR:BNC(SWEEP REF)
Pl-
P10 NUT ASSIGNED
P1l 1251-1322 CONNECTUR:I15 CONTACTS MALE
P12 1251-0136 CUNNECTUR:32 PIN MALE
R1 2100-26175 RIVAR GANGED 2 X 1K CHM 20% LIN
R2 PART OF Rl
R3 2100-0051 R:VAR COMP 20K UHM 10% CWLOG 2W
R4 DELETED
RS 0757-0273 R:FXD MET FLM 3.01K CHM 1% 1/8w
# See introduction to this section for ordering information
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Models 8691B/8692B/8693B/8694B/8695B Replaceable Parts

Table 3-3. Parts List Indexed by Reference Designation (cont’d)

Dl:iii.g;g't‘ﬁ)en & Part No. Description # Note

A2 C8694-6101 ASSY:FREQ. SHAPE{(B694B)
(USED WITH 1951-0066 ALT &8wW0)
REFER TO PARAGKAPH 3-5.

A2 R1-

A2 K13 FACTURY SELECTEU VALUE

a2 08694~6102 ASSY3FREQ. SHAPE(86948)
(USED WITH 1951-0058 swU)
REFER TU PARAGRAPH 3-5.

A2 Rl-

A2 R13 FACTURY SELECTED VALUE

Y4 08694-6103 A3SY:FREW. SHAPE(Bo948 UPT 100)
(USED WiTH 1951-0066 ALY 8W0)
REFER TO PARAGRAPH 3-5.

A2 R1-

A2 R13 FACTUORY SELECTED VALUE

A2 08694~6104 A>SY:FREW. SHAPE(86948 OPT 1C0)
(USED WwITH 1951-0058 BuwiO)
REFER TO PARAGRAPH 3-5.

A2 R1-

A2 Ri3 FACTURY SELECTED VALUE

A2 08664-6105 ASSY:FREQ. SHAPE(8694B OPT 20C)
{USED WITH 1951-0066 ALT BWO)
REFER TU PARAGRAPH 3-5.

A2 Rl-

A2 K13 FACTURY SELECTED VALUE

A2 08694-6106 ASSY:FREW. SHAPE(86948 OPT 200)
{USED wiTH 1951-0058 Bwil)
REFER TO PARAGKAPH 3-5.

A2 Rl-

A2 R13 FACTORY SELECTED VALLUE

A2 08694-60001 ASSY:FREQ. SHAPE(B694B)
(USED wITH 1951-0085 Bi0)
REFER TU PARAGRAPH 3-5.

A2 R1-

A2 R13 FACTORY SELECTED VALUE

A2 0866460002 ASSY:FREQ. SHAPE(H86948 OPT 1G0)
{USED WITH 1951-0085 Bwd)
REFER TO PARAGRAPH 3-5.

A2 Rl-

A2 K13 FACTORY SELECTED VALULE

A2 08694-60003 ASSY:FREQ. SHAPE(B694B OPT 200)
(USED WITH 1951-0085 Bw0O)
REFER TO PARAGRAPH 3-5,

A2 R1-

A2 K13 FACTORY SELECTED VALUE

A2 08665-61C5 ASSY:FREQ SHAPE(8695B)

A2 {USED WlTH 1951-0080 BwO)

A2 REFER TU PARAGRAPH 3-5,

A2R1-

A2K13 FACTORY SELECTED VALUE

# See introduction to this section for ordering information
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Replaceable Parts

Table 3-3. Parts List Indexed by Reference Designation (cont’d)

Models 8691B/8692B/8693B/8694B/8695B

Reference

Designation & Part No. Description # Note
A3 OB6S1-6118 BOARU ASSY:BWO TERM
A4 C05-33001C MUGODULATOR:PIN
(86958)
08691-6111 MUDULATURZSPIN
(86918)
08692-6111 MUOULATOR:PIN
(86928 & OPT 100)
08693-6111 MOBULATOR:PIN
(86938, UPI 001, GPT 100)
08694-6111 MUUDULATOR:IPIN
{86948+ CPT 001, OPT 100, OPT 2CC)
AS 086S$3-6110 DETECTUR::DIRECT IUNAL
(36938 GPT OOLs GPT 100}
A6 1130-0032 DETECTUR:VDIRECTIONAL
{86948, UPT 001, OPT 100, OPTY 20C)
A7 0B664-6110 DETECTOR:CRYSTAL
(86948, OPT 001, OPT 100, GPT 2CC)
1 0150-0052 C2FXU CER 0.05 UF 203 40CVDCW
0S1 2140-0092 LAMP:SV 60 MA
DRY! 1450-0153 LAMPHOLDER:FOK T-1 SERIES
bs1 1450-0157 LENZLAMPHOLDER
FLL 00693-004 FILTER:LOW PASS
FL1 {86938y OPT 00Ls UPT 100)
FLL 00654-604 FILTER:LOW PASS
FL1 {v6948, OPT 001, OPT 100, OPT 2CC)
J1 1250—-00u83 CUNNECTUR:BNC(SWEEP REF)
Pl-
P10 NUT ASSIGNED
Pll 1251-1322 CUNNECTUR: 15 CUNTACTS MALE
Ple2 1251-0136 COUNNECTOR:232 PIN MALE
R1 2100-2675 R:VAR GANGED ¢ X IK CHM 20% LIN
R2 PART OF R1
R3 2100-0051 R:VAR COMP 20K OHM 10% CwLOG 2w
R4 DELETED
RS 0757-0273 R2FXD MET FLM 3.01K CHM 1% 1/8w
# See introduction to this section for ordering information
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Models 8691B/8692B/8693B/8694B/8695B

Table 3-3. Parts List Indexed by Reference Designation (cont’d)

Replaceable Parts

Reference Description Note
Designation @ Part No. P #
V1 1951-0020 ELECTRON TUBE:BWO
(86918)
REFER TO PARAGRAPH 3-5.
V1 1951-0064 ELECTRON TUBE:BWO 2.0 TO 4.0 GC
(86928)
REFER TO PARAGRAPH 3-5,
vi 1951-0055 ELECTRON TUBE:BWO
(86928)
REFER TO PARAGRAPH 3-5.
V1 1951-0072 ELECTRON TUBE:BWO
C(ALL 86928 OPT 100 MODELS)
REFER TO PARAGRAPH 3-5,
vl 1951-0057 ELECTRON TUBE:BWO
(86938)
REFER TO PARAGRAPH 3-5.
V1 1951-0065 ELECTRON TUBE:BWO
(8693B)
REFER TO PARAGRAPH 3-5.
V1 1951-0084 ELECTRON TUBE:BWO
C(ALL 8693B OPT 100 MODELS)
REFER TO PARAGRAPH 3-5.
V1 1951-0085 ELECTRON TUBE:BWO
C(ALL 8694B MODELS)
REFER TO PARAGRAPH 3-5.
V1 1951-0080 ELECTRON TUBE:BWO 12.4 TO 18.0 GC
(86958)
REFER TO PARAGRAPH 3-5.

# See introduction to this section for ordering information

HP 8691 2 3 4 5 RF Units.max
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Replaceable Parts Models 8691B/8692B/8693B/8694B/8695B

Table 3-3. Parts List Indexed by Reference Designation (cont’d)

[ Referen
De%ig:lliti%ﬁl @ Part No. Description # Note
wl 08691-6003 ASSY:zCUAX CABLE
w2 08691-6006 ASSY:RF CABLE
W2 (ALL 8691B & 8692B MCDELS)
w2 08693-6112 ASSY:RF CABLE
w2 (ALL 8693B & 8694B MODELS)
wG1 08695-20007 WAVEGUIDE ASSY
wGl (86958)
XAl 1251-0159 CUNNECTOR:2X15 CONTACTY
MISCELLANEOUS
0370-0133 KNOB: SKIRTED FUR 0.250" DIA SHAFT
(POWER LEVEL)
3150-0054 FILTER:AIR
6960-0046 PLUG-HOLECOPT 004 MODELS)
08691-0107 MOUNTING PLATE:BWO
08691-0101 PANEL:FRONT (8691BD
08651-310 NUT: KNURLED(P/O RF QUTPUT JACK)D
08691-2010 HANDLE ASSY
08691-2110 SCALE{1.0-2.06HZ)86918
08691-2114 PANEL:REAR(8691B THRU 86948 OPT 004 MODELS)
08691-2112 PANEL sREAR(8691B THRU 8695B)
08692-0101 PANEL :FRONT {86928)
08692-0110 PANEL:FRONT (86926 GPT 100)
08692-2110 SCALE(2.0-4.0GHZ)86928
08692-2111 SCALE(1l.7-4.2GHZ)86928 OPT 100
08693-0101 PANEL :FRGNT (86938 OPT 001)
08693-0108 PANEL:FRONT(8693B CPT 001,& OPT 100)
086$3-2110 SCALE(4.0-8.0G6HZ)8693B8 & OPT 001
08693-2111 SCALE(3.7-8.36HZ)86938 & OPT 0Cl, 100
08654-0101 PANEL : FRCNT
08694-0113 PANEL:FRONT (86948  OPT 001, 100)
08694-0115 PANEL:FRONT(8694B & OPT 0Ol, 200)
08654-2110 SCALE(8.0-12.46HZ)86948 & OPT CO1
08694-2111 SCALE(7.0-12.4GHZ)8694B OPT 001, 100
08694-2112 SCALE(7.0-11.06HZ)86948 & OPT 0Cl, 200
€8655-0100 PANEL :FRONT{8695A4)
08695-00001 BRACKET:PIN MODULATOR(8695B ONLY)
08695-00002 PANEL :FRONT(86958B)
08695-2115 PANEL :REAR(86958 & OPT 00C4)
08695-2110 SCALE:12.4-18.0 GHZ(86958)
08655-600C5 ADAPTER :SMA/WAVEGUIDE(8695B)
# See introduction to this section for ordering information
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Models 8691B/8692B/8693B/8694B/8695B Replaceable Parts

Table 3-4. Parts List Indexed by Part Number

& Part No. Description # Mfr. Mfr. Part No. TQ
C150-0052 C:FXuU CER 0.05 UF 208 400VULN 562€S| 33C17A 1
0160-0158 C2FXD MY 0.0056 UF 10% 200VOLw 56269 1$2P56292-PTS 1
0160-0383 C3FXD MICA 10 UF 10% 2500VDCW 2848C| 0160-0383 1
0180-0089 C:FXD ELECT LOUF-10£+100% 150VDCwW 56289 30010661500F4 1
0180-0116 C:FXD ELECT 6.8 UF 10z 35VDiw 28480 0180-01l1lé 1
0180-0161 C:FXD ELECT 5.3 UF 20% 35VDCW 56289 1500335X0035B2-UYS 1
0370-013%3 KNOB:SKIRTED FOR 0.250%" DIA SHAFT 2848C| 0370-C133 1
c658-3151 KIFXD MET FLM 2.37K UOHM 1% L/8w 2848C| 0698-3151 1
C698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W 14674 C4 2
c6958-3161 R:FXD MET FLM 38.3K OHM 1% 1/8W 14674 C4 3
C698-3162 R:FXD MET FLM 46.4K UHM 1% 1/8w 2848C| 0698-3162 1
C6S8-3425 R2FXD MET FLM 316K OHM 1% 1/2w 2848C| 0698-3425 1
€698-3428 RSFXD MET FLM 14.7 OHM 13 1/8« 28480 0698-3428 1
C6S58-3442 RIFXD MET FLM 237 OHM 1% 1/8w 2848C) 0658-3442 1
C698-3450 K:FXD MET FLM 42.2K UHM 1% 1/8wW 2848C] 0698-3450 3
C757-0063 K:FXD MET FLM 190K UHM 1% 1/2W 28480 0757-C063 1
0757-0123 R:FXD MET FLM 34.8K OHM 1% 1/8w 91637 MF-1/10-32 2
0757-0137 R2FXD MET FLM 750K UHM 13 1/2W 2848C| 0757-C137 1
0757-0273 R:FXD MET FLM 3.01K OHM 13 1/8w 28480 0757-C273 1
0757-0279 R:FXD MET FLM 3.16K UHM 1% 1/8w 14674 C4 2
0757-0280 R:FXD MET FLM 1K OHM 1% 1/8w 14674 C4 10
0757-0374 RIFXD MET FLM 485K OHM 1% 1/2w 2848C[ 0757-0374 1
07157-0416 R2FXD MET FLM 511 OHM 1% 1/8w 14674 Ca 1
0757~0430 R:FXD MET FLM 2.21K OHM 1% 1/dwW 28480 0757-0430 1
CTI57-0442 R:FXD MET FLM 10.0Kk OHM 1% 1/8W 14674 C4
0757-0454 R3FXD MET FLM 33.2K OHM 1% 1/8W 2848C] 0757-0454 1
07157-0458 R:FXD MET FLM 51.1K OHM 1% 1/8w 91637 MF-1/10-32 1
0757-0459 RIFXD MET FLM 56.2K UHM 13 1/8W S1€37 MF-1/10-32 4
07157-0402 RIFXD MET FLM 75.0K OHM 1% 1/8W 2848C] 0757-C462 2
07157-0463 R3FXD MET FLM 82.5K OHM 1% 1/8W 14674 C4 2
0757-046bkL R:FXD MET FLM 90.9K OHM 1% 1/8W 28480 0757-0464 1
0757-0465 RIFXD MET FLM 100K OHM 1% 1/8W 28480 0757-C465 2
0757-0837 R2FXD MET FLM 8,25K OHM 1% 1/2W 28480 0757-0837 1
0760-0023 RIFXD MET FLM 150K OHM 1% 1W 2848C] 0760-C023 5
0761-0021 R2FXD MET FLM 1K OHM 5% 1W 28480 0761-0021 1
0761-0032 R:FXD MET OX 56K OHM 5% 1W 2848C| 0761-0032 1
0764-0007 R:FXD MET FLM 27K OHM 5% 2w 28480 0764-0007 1
1130-0032 DETECTOR:zDIRECT IONAL 28480 1130-0032 1
1250-0C83 CONNECTGR 2 BNC 28480 1250-C083 1
1251-0136 CONNECTORz32 PIN MALE C266C 26-4100-32¢ 1
1251-0159 CCNNECTOR:2X15 CUNTACT 28480 1251-Cl159 1
1251-0494 CGNNECTOR:PC 30 CONTACTS 71785 251-15-30-390 1
1251-1322 CGNNECTOR:15 CONTACTS MALE 81312 SA-15¢ 1
1450-0157 LEN:LAMPHOLDER 06717 102xX-R 1
1450-0153 LAMPHOLDER:FOR T—-1 SERIES 08717 1C2SR 1
1853-0010 Q:SI PNP(SELECTED FROM 2N3251) 28480 1853-0010 1
1854-0003 Q:SI NPN(SELECTED FROM 2N1711) 28480 1854-C003 4
1854-0039 Q:SI NPN 04713 2N3053 1
1€54-0232 Q:SI NPNISELECTED FROM 2N3440) 28480 1854-0232 2
1901-0033 DIODE:SILICON 100MA LBOWV 07263 FD336S 3
1901-0096 DIODE:SILICON 120V 2848(¢ 1901-C096 9
1510-001 6 DIODE:GERMANIUM 100MA/0.85V 60PIV 93232 D2361 1
1540-0013 ELECTRON TUBE:82.0 +/- 1V 74276 I82R7 1
1951-0020 ELECTRON TUBE:BWO 2848(Q 1951-C020 1
1951-0055 ELECTRON TUBE:BWO 28484Q 1951-0055 1

# See introduction to this section for ordering information
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Replaceable Parts

Models 8691B/8692B/8693B/8694B/8695B

Table 3-4. Parts List Indexed by Part Number (cont’d)

HP 8691 2 3 4 5 RF Units.max

& Part No. Description # Mifr. Mfr. Part No. TQ
145100657 ELECTRON TUBE:BwuU 2848C[ 1951-C057 1
1651-0C58 ELECTRUON TUBE:BWO 2848C| 1S51-C058 1
1651-0Co4 TUBESELECTRON oWU 2.0 TU 4.0 6C 2848C| 1S51-C064 1
1951 -0065 ELECTRON TUBE:BW0 - 2848C] 1951-C065 1
19%1-0066 ELECTRCN TUBE:BWU 2848C| 1951-0066 1
1651-0072 ELECTRGN TUBE :BWO0 28480 1S51-CC72 1
1551-6GCs0 TUBF:8nGC 12.4-18.0 &C 2848C| 1S51-C080 1
1651 -0Ca4 ELECTRON TUBE:BWO 2848C| 1S51-C084 1
Z2100-0051 RIVAR COMP 20K OHM 10X CwWLUG 2W 284860 2100-0051 1
2100~-0945 R:VAR MET FLM 500K 20%8 LIN 3/44W 715042 CT150 2
2100-0%6Y RIVAK MET FLM 50K UHM 20% 15C42| CT150 1
2100-1772 RIVAK Ww 500 GHM 5% TYPE H 1w 2848C| 2100-1772 1
z100=-1775 RIVAR wWW 5K UHEM 5% TYPE H 1w 28480, 2100-1775 1
2100-17177 R:VAK WW 20K CHM 5% TYPE H 1w 28480 2100-1777 1
2160-2675 ®:VAR GANGED 2 X 1K UHM 20% LIN 28480 2100-2675 1
2140-0092 LAMP:SV 60 MA 28480, 2140-C092 1
3150-00%4% FILTERZALR 28480, 3150-0054 1
6560-0046 PLUG-HOLE COGOC| O08O# 1
CC5-33C01C MCCULATOR:PIN 2848C CC5-33001C 1
CC693-604 FILTER:LOW PASS 2848(C 0C693-604 1
00634-604 FILTER:LOW PASS 28480| 00694-60L 1
08691-0101 PANEL :FRONT(8691B) 2848C 08691-0101 1
CH691-0107 MOUNTING PLATE:BWO 28480 08691-0107 1
C6€631-2010 HANDLE ASSY 28480 08691-2010 1
C86%1-2110 SCALE(1.0-2.0GHZ)B691B 28480 08691-2110 1
C8691-2112 PANEL S REAR 28480 08691-2112 1
c8691-2114 PANEL:REAR(8B6G1B THRU 86948) 2848C 08691-2114 1
CEE91-60C3 ASSY:COAX CABLE 2848C 08691-6003 1
C8691-6006 ASSY:RF CABLE 28480 08691-6006 1
CHES1-6103 ASSY:FREU. SHAPE(86918) 2848C 08691-6103 1
C8€91-6111 MCDULATOR:PIN 2848C 08691-6111 1
CE€E91-6118 BCARD ASSY:BWC TERM 28480, 08691-6118 1
C8692-0101 PANEL sFRUNT(H692B) 28480 08692-0101 1
€8692-0110 PANEL s FRGNT (86928 OPT 100) 2848C 08692-0110 1
€86%82-2110 SCALE(2.0-4.0GHZ)86928 28480 08692-211C 1
c8692-2111 SCALE(1l.7-4.2GH2) 86928 28480 08692-2111 1
C8692-6101 ASSY:FREQ. SHAPE(B692B) 2848C, 08692-6101 1
C6692-6102 ASSY:IFREU. SHAPE(86928) 28480 08692-6102 1
C8692-6103 ASSY:FREQ. SHAPE(B8692B UPT 100) 28480 08692-6103 1
C86G2-6104 ASSYSFREQ. SHAPE(86928 OPT 100) 2848BC| 08692-6104 1
C8692-6111 MODULATOR:PIN 28480 08692-6111 1
C86G2-6113 ASSY:¥B" MODULATUORIB6918-86958) 2848C| 08692-6113 1
C8693-0101 PANEL::FRGONT(86938& UPT (G011 28480 08693-0101 1
CE693-0108 PANEL :FRONT{86938 & OPT 001, 100) 28480 08693-0108 1
C8693-2110 SCALE(4.0-8.0GHZ)B6938 & OPT 001 2848C 08693-2110 1
CE693-2111 SCALE(3.7-8.3GHZ)8B6938 & OPT 001, 1CO 28480, 08693-2111 1
08693-6101 ASSY:FREQ. SHAPE(B86938) 2848C 08693-6101 1
C8693-6103 ASSY:FREQ. SHAPE(86938 GPT 100) 28480 08693-6103 1
CB8693~-6104 ASSY:FREQ. SHAPE(86938 OPT 100) 2848 08693~-6104 1
08693-6110 ODETECTOR:DIRECT IONAL 2848 08693-6110 1
C8€93-6111 MODULATOR:PIN 28480 08693-6l1l 1
C8693-6112 ASSY:RF CABLE 2848(¢ 08693-6112 1
C8654-0101 PANEL s FRONT 2848(¢ 08694-0101 1
C8694~-0113 PANEL : FRONTI(86948 & OPT 001, 100) 28480 08694-0113 1

# See introduction to this section for ordering information
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Models 8691B/8692B/8693B/8694B/8695B

Table 3-4. Parts List Indexed by Part Number (cont’d)

Replaceable Parts

& Part No. Description # Mfr. Mfr. Part No. TQ
C8694-0115 PANEL:FRONT (86948 & OPT 001, 200) 28480 08694-0115 1
C8694~-2110 SCALE(8.0-12.4GH1)86948 & OPT 001 28480 08694-2110 1
08694-2111 SCALE(7.0-12.4GHZ)86948 OPT 001, 100 28480 08694-2111 1
08694-2112 SCALE(T.0-11.0GHZ)B86948 & OPT 00ls 200 28480 08694-2112 1
€86%94-~60001 ASSY:FREQ. SHAPE(86948) 28480 08694-60001 1
08694-60002 ASSY:FREQ. SHAPE( 86948 OPT 100} 28480, 08694-60002 1
08694~-60003 ASSYsFREQ. SHAPE(B694B OPT 200) 28480 08694-60003 1
C8694-6101 ASSY:FREQ. SHAPE(86948) 28480 08694-6101 1
08694-6102 ASSY:FREQ. SHAPE(8694B) 28480 08694-6102 1
C8694-6103 ASSY:FREQ. SHAPE( 86948 OPT 100) 28480 08694-6103 1
C8694—-6104 ASSY:FREQ. SHAPE(8694B OPT 100) 28480 08694-6104 1
C8694-6105 ASSY:FREQ. SHAPE(86948 0PT 200) 28480 08694-6105 1
08694-6106 ASSY:FREQ. SHAPE(86948B OPT 200) 28480 08694-6106 1
C8694-6110 DETECTOR:CRYSTAL 28480 08694-6110 1
C8€94-6111 MGDULATOR:PIN 28480 08694-6111 1
08695-00001 BRACKET:PIN MODULATOR 28480 08695-00001 1
€8695-00002 PANEL sFRONT{8695B) 28480 08695-00002 1
€C8695-0100 PANEL:FRONT (B695A) 28480 08695-0100 1
C8695-20007 WAVEGUIDE ASSY 28480 08695-20007 1
C8695-2110 SCALE:12.4~18.0 GHZ(86958) 28480 08695-2110 1
08695-2115 PANEL:REAR(8695B & OPT 004) 28480 08695-2115 1
C8655-60005 ACAPTER/SMA/WAVEGUIDE(86958) 28480{ 08695-60005 1
C8€95-61C5 ASSY:FREQ SHAPE 2848C 08695-6105 1
08731-310 NUT: KNURLED(86958B) 28480 08731-310 1

# See introduction to this section for ordering information
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Replaceable Parts

Models 8691B/8692B/8693B/8694B/8695B

Table 3-5. Code List of Manufacturers

Code
No. Manufacturer Address
00000 U.S.A Common . Any supplier of U.S.
00136 MecCoy Electronics . Mount Holly Springs, Pa.
00213 Sage Electronics Corp. . Rochester, N.Y.
00287 Cemco, Inc. . Danielson, Conn
00334 Humidial .. Colton, Calif.
00348 Mictron, Co., Inc. . Valley Stream, N.Y.
00373 Garlock Inc. . Cherry Hill, N.J.
00656 Aerovox Corp. New Bedford, Mass.
00779 Amp. Inc. . Harrisburg, Pa.
00781 Aircraft Radio Corp . . Boonton, N.J.
00809 Croven,Ltd. . . Whnby. Onta.no Canada
00815 Northern Engmeenng Laboratones Inc. Burlington, Wis.
00853 Sangamo Electric Co., Pickens Div. Pickens, S.C.
00866 Goe Engineering Co. City of Industry, Cal.
00891 Carl E. Holmes Corp. Los Angeles, Cal.
00929 Microlab Inc. . . . . Livingston, N.J.
01002 General Electric Co., Capacxtor Dept Hudson Falls, N.Y.
01009 Alden Products Co. P . Brockton, Mass.
01121 Allen Bradley Co. . Milwaukee, Wis.
01255 Litton Industries, Inc. Beverly Hills, Cal.
01281 TRW Semiconductors, Inc. .. Lawndale, Cal.
01295 Texas Instruments, Inc., Transistor Products Div.
e e e e e e Dallas, Texas
01349 The Alliance Mfg. Co. . Alliance, Ohio
01538 Small Parts Inc. Los Angeles, Cal.
01589 Pacific Relays, Inc. .. Van Nuys, Cal.
01670 Gudebrod Bros. Silk Co. . New York, N.Y.
01930 Amerock Corp. Rockford, Il
01960 Pulse Engineering Co. . Santa Clara, Cal.
02114 Ferroxcube Corp. of Amenca . Saugerties, N.Y.
02116 Wheelock Signals, Inc. .. . Long Branch, N.J.
02286 Cole Rubber and Plastics Inc. Sunnyvale, Cal.
02660 Amphenol-Borg Electronics Corp. Broadview, I1l.
02735 Radio Corp. of America, Semiconductor and Materials
Division . Somerville, N.J.
02771 Vocaline Co. of Amenca. lnc Old Saybrook, Conn.
02777 Hopkins Engineering Co. San Fernando, Cal.
02875 Hudson Tool & Die Newark, N.J.
03508 G.E. Semiconductor Prod. Dept Syracuse, N.Y.
03705 Apex Machine & Tool Co. . Dayton, Ohio
03797 Eldema Corp. . Compton, Calif.
03818 Parker Seal Co. . Los Angeles, Cal.
03877 Transitron Electric Corp. . Wakefield, Mass.
03888 Pyrofilm Resistor Co., Inc. . Cedar Knolls, N.J.
03954 Singer Co., Diehl Div., Finderne Plant . Sumerville, N.J.
04009 Arrow, Hart and Hegeman Elect. Co. . Hartford, Conn.
04013 Taruus Corp. . Lambertville, N.J.
04062 Arco Electronic Inc Great Neck, N.Y.
04217 Essex Wire Los Angeles, Cal.
04222 Hi-Q Division of Aerovox . Myrtle Beach, S.C.
04354 Precision Paper Tube Co. . . Wheeling, 11l
04404 Dymec Division of Hewlett- Packard Co Palo Alto, Cal.
04651 Sylvania Electric Products, Microwave Device Div.
. Mountain View, Cal.
04673 Dakota anr Inc . .. . Culver City, Cal.
04713 Motorola Inc, Semlconductor Prod Div.
e e e e e e e e . Phoenix, Arizona
04732 Filtron Co., Inc. Western Div. . Culver City, Cal.
04773 Automatic Electric Co. . Northlake, Il
04796 Sequoia Wire Co. . Redwood City, Cal.
04811 Precision Coil Spring Co. . . El Monte, Cal.
04870 P. M. Motor Company . . . Westchester, Il
04919 Component Mfg. Service Co. W. Bridgewater, Mass.
05006 Twentieth Century Plastics, Inc. Los Angeles, Cal.
05277 Westinghouse Electric Corp. Semiconductor Dept.
. . Youngwood, Pa.
00015-46

Revised: October 1969
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Code

05347
05397
05574
05593
05616

05624
05728
05729
05783
05820
06004

06090
06175
06402
06540

06555
06666
06751
06812
06980
07088
07126
07137
07138

07149
07233
07256
07261
07263

07322
07387
07397

07700
07829
07910
07933

07980

08145
08289
08358
08524
08664
08717
08718
08727
08792

08806

08984
09026
09134
09145
09250
09353
09569

09922
10214

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

Manufacturer Address
Ultronix, Inc. .

Union Carbine Corp Elect D1v
Viking Ind. Inc.

Icore Electro-Plastics Inc .
Cosmo Plastic (c/o Electrical Spec Co )

San Mateo, Cal.
. New York, N.Y.
Canoga Park, Cal.
Sunnyvale, Cal.

. Cleveland, Ohio

. Rockford, Il

Rosl)n Henghts Long Island, N.Y.
L. Westbury, N.Y.

Barber Colman Co.

Tiffen Optical Co.
Metro-Tel Corp.

Stewart Engineering Co . Santa Cruz, Cal.

Wakefield Engineering Inc. . . Wakefield, Mass.

Bassick Co., Div. of Stewart Warner Corp.

e e e e . Bridgeport, Conn.

Redwood City, Cal.

. Rochester, N.Y.

. Chicago, 11l

Ravchem Corp .
Bausch and Lomb Optlcal Co
E.T.A. Products Co. of America
Amatom Electronic Hardware Co., Inc.
New Rochelle, N.Y.
Penacook, N.H.
Indianapolis, Ind.
Phoenix, Arizona
Van Nuys, Cal.
San Carlos, Cal.
Van Nuys, Cal.

Beede Electrical Instrument Co., Inc.
General Devices Co., Inc.
Components Inc., Ariz. Div.
Torrington Mfg. Co., West Div.
Varian Assoc. Etmac Div.
Kelvin Electric Co.
Digitran Co. . . . Pasadena, Cal.
Transistor Electromcs Corp aneapohs‘ Minn.
Westinghouse Electric Corp., Electromc Tube Div.
. - Elmira, N.Y.
Fllmohm Corp

. . New York, N.Y.
Cinch-Graphik Co.

City of Industry. Cal.
Silicon Transistor Corp. Carle Place, N.Y.
Avnet Corp. . . . . Culver City, Cal.
Fairchild Camera & Inst Corp Semlconductor Div.
e e . . . Mountain View, Cal.
Minnesota Rubber Co. Minneapolis, Minn.
Birtcher Corp, The . Montereyv Park, Cal.
Sylvania Elect. Prod. Inc., Mt Vlew Operations
. Mountain View, Cal.
. Cranford, N.J.
. Chicago, Il
. Hawthorne, Cal.

Technical Wire Products Inc.
Bodine Elect. Co. ..
Continental Device Corp. . . . .
Raytheon Mfg. Co., Semiconductor DlV
. Mountain View, Cal.
Hewlett Packard Co Boonton Radlo Div,
. Rockaway, N.J.
Los Angeles, Cal.
. Pomona, Cal.
Nlagara Fal]s Ontario, Canada
Los Angeles, Cal.

U.S. Engineering Co.
Blinn, Delbert Co.
Burgess Battery Co.
Deutsch Fastener Corp.
Bristol Co., The Waterbury, Conn.
Sloan Company . . . . Sun Valley, Cal.
ITT Cannon Electric Inc Phoemx Div. Phoenix Arizona
National Radio Lab. Inec. . . Paramus, N.J.
CBS Electronics Semxconduclor Operatlons. Div. of CBS
Inc. . . . . Lowell, Mass.
General Electnc Co Mlmature Lamp Dept
e e . . Cleveland, Ohio
Indianapolis, Ind.
. Costa Mesa, Cal.
Houston, Texas
. Burbank, Cal.
. Chicago, 111
Newton, Mass.

Mel- Ram .o .

Babcock Relays va

Texas Capacitor Co. .

Tech. Ind. Inc. Atohm Elect

Electro Assemblies, Inc.

C & K Components Inc. .

Mallory Battery Co. of Canada Ltd

Toronto, Ontario, Canada
. Norwalk, Conn.
Los Angeles, Cal.

Burndy Corp .
General Transistor Western Corp

From: Handbook Supplements
H4-1 Dated AUGUST 1966
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Replaceable Parts

Models 8691B/8692B/8693B/8694B/8695B

Table 3-5. Code List of Manufacturers (cont’d)

Code
No. Manufacturer Address
71436 Chicago Condenser Corp. . Chicago, IlL
71447 Calif. Spring Co., Inc. . Pico-Rivera, Cal.
71450 CTS Corp. . . . . Elkhart, Ind.
71468 ITT Cannon Electnc Inc Los Angeles, Cal.
71471 Cinema, Div. Aerovox Corp. . Burbank, Cal.
71482 C.P. Clare & Co. . . . Chicago, IlL
71590 Centralab Div. of Globe Umon Inc . Milwaukee, Wis.
71616 Commercial Plastics Co. . . Chicago, I1L
71700 Cornish Wire Co., The . New York, N.Y.
71707 Coto Coil Co., Inc . . Providence, R.I.
71744 Chicago Miniature Lamp Works . . Chicago, Il
71785 Cinch Mfg. Co., Howard B. Jones Div, . Chicago, 111
71984 Dow Corning Corp. . Midland, Mich.
72136 Electro Motive Mfg. Co., Inc . Willimantic, Conn.
72619 Dialight Corp. . .. Brooklyn, N.Y.
72656 Indiana General Corp Electromcs Div. Keasby, N.J.
72699 General Instrument Corp., Cap. Div. Newark, N.J.
72765 Drake Mfg. Co. R Harwood Heights, IlL
72825 Hugh H. Eby Inc. . Philadelphia, Pa.
72928 Gudeman Co. .o . Chicago, 11l
72962 Elastic Stop Nut Corp . . Union, N.J.
72964 Robert M. Hadley Co. . Los Angeles, Cal.
72982 Erie Technological Products‘ Inc. Erie, Pa.
73061 Hansen Mfg. Co., Inc. Princeton, Ind.
73076 H.M. Harper Co. . Chicago, Il
73138 Helipot Div. of Beckman Inst Inc Fullerton, Cal.
73293 Hughes Products Division of Hughes Aircraft Co.
e e e e e e . Newport Beach, Cal.
73445 Amperex Elect. Co. . Hicksville, L.1., N.Y.
73506 Bradley Semiconductor Corp. . New Haven, Conn.
73559 Carling Electric, Inc. . Hartford, Conn.
73586 Circle F Mfg. Co. . Trenton, N.J.
73682 George K. Garrett Co., DIV MSL Industrxes Inc.
I . Philadelphia, Pa.
73734 Federal Screw Products lnc. . Chicago, IlL
73743 Fischer Special Mfg. Co. . Cincinnati, Ohio
73793 General Industries Co., The . Elyria, Ohio
73846 Goshen Stamping & Tool Co. Goshen, Ind.
73899 JFD Electronics Corp. . Brooklyn, N.Y.
73905 Jennings Radio Mfg. Corp. . San Jose, Cal.
73957 Groove-Pin Corp. Ridgefield, N.J.
74276 Signalite Inc. . Neptune, N.J.
74455 J.H. Winns, and Sons Winchester, Mass.
74861 Industrial Condenser Corp. . .. . Chicago, Ill.
74868 R.F. Products Division of Amphenol -Borg Electromcs
Corp. - . . . .. .. ... .Danbury, Conn.
74970 E.F.Johnson Co . Waseca, Minn.
75042 International Resistance Co . Philadelphia, Pa.
75263 Keystone Carbon Co., Inc. . St. Marys, Pa.
75378 CTS Knights Inc. . Sandwich, 11l
75382 Kulka Electric Corporatmn Mt. Vernon, N.Y.
75818 Lenz Electric Mfg. Co. . Chicago, IlL
75915 Littlefuse, Inc. Des Plaines, 11l
76005 Lord Mfg. Co. .. Erie, Pa.
76210 C.W. Marwedel San Francisco, Cal.
76433 General Instrument Corp - Mlcamold Division
e e Newark, N.J.
76487 James Millen Mfg. Co., Inc . Malden, Mass.
76493 J.W. Miller Co. . . . . Los Angeles, Cal.
76530 Cinch-Monadnock, Dw of Umted Carr Fastener Corp.
e e e e e e e e e San Leandro, Cal.
76545 Mueller Electric Co. . . . . . .. .. Cleveland, Ohio
76703 National Union Newark, N.J.
76854 Oak Manufacturing Co . . Crystal Lake, Il
77068 The Bendix Corp., Electrodynamlcs Div.
e e e .N. Hollywood, Cal.
77075 Pauixc Metals Co . . San Francisco, Cal.
77221 Phanostran Instrument and Electromc Co.
e e e e e e e e e e e e . So. Pasadena, Cal.
77252 Philadelphia Steel and Wire Corp. . Philadelphia, Pa.
77342 American Machine & Foundry Co. Potter & Brumfield
Div. . . . . . Princeton, Ind.
77630 TRW Electromc Components D1v Camden, N.J.
77638 General Instrument Corp., Rectifier Div. Brooklyn, N.Y.
00015-46
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Code
No.

77764
77969
78189
78277
78283
78290
78452
78471
78488
78493
78553
78790
78947
79136
79142
79251
79727
79963
80031
80033
80120
80131

80207

80223
80248
802Y4
80411
80486
80509
80583
80640
80813
81030
81073
81095
81312
81349
81483
81541
81860

82042
82047

82116
82142

82170

82209
82219

82376
82389
82647

82768
82866
82877
82893
83058
83086
83125

83148
83186
83298
83315
83324
83330
83332
83385

Manufacturer Address
Resistance Products Co.
Rubbercraft Corp. of Calif. . Torrance, Cal.
Shakeproof Division of Illinois Tool Wurks Elgin, Il
Sigma . . [ So. Braintree, Mass.
Signal Indxcator Corp . New York, N.Y.
Struthers-Dunn Inc. Pitman, N.J.
Thompson-Bremer & Co. . Chicago, IlL
Tilley Mfg. Co. . San Francisco, Cal.
Stackpole Carbon Co. . St. Marys, Pa.
Standard Thomson Corp. Waltham, Mass.
Tinnerman Products, Inc. . Cleveland, Ohio
Transformer Engineers San Gabriel, Cal.
Ucinite Co. . . Newtonville, Mass.
Waldes Kohinoor Inc . Long Island City. N.Y.
Veeder Root, Inc. . Hartford, Conn.
Wenco Mfg. Co. . . . Chicago, IlL
Continental-Wirt Electromcs Corp . Philadelphia, Pa.
Zierick Mfg. Corp. New Rochelle, N.Y.
Mepco Division of Seqsxons Clock Co. Morristown, N.J.
Prestole Corp. . . Toledo, Ohio
Schnitzer Alloy l’roducts Co Elizabeth, N.J.
Electronic Industries Association. Any Brand Tube
mecting EIA Standards-Washington, D.C.
Unimax Switch, Div, Maxon Electronics Corp.
Wallingford, Conn.
. New York, N.Y.
. Chicago. 1L
. Riverside, Cal.
. Columbus, Ohio
Defiance, Ohio
Monrovia, Cal.
Mars Hill, N.C
. Boston, Mass.
. Dayton, Ohio
. Orange. Conn.
. LaGrange, 11l
. Venice, Cal.
Qakville, Conn.

Harrisburg, Pa.

United Transformer Corp.
Oxford FElectric Corp.
Bourns Inc. -
Arco Div. of Robvrtsha“ Controls Co.
All Star Products Inc.
Avery Label Co. .
Hammarlund Co., Inc.
Stevens, Arnold, Co., Inc.
Dimce Gray Co.
International Instrumvnts Inc
Grayhill Co.
Triad Transformer Corp -
Winchester Elec. Div. Litton Ina
Military Specification . e e e e
International Rectifier Corp. El Sugundo, Cal.
Airpax Electronics, Inc. Cambridge, Maryland
Barrv Controls, Div. Barry Wright Corp.

Watertown, Mass.
Carter Precmmn Electrlc Co . Skokie, 11l
Sperti Faraday Inc., Copper Hewnt Ele( tric Div.

Hoboken, N.J.

Electrlc Regulator Corp . Norwalk, Conn
Jeffers Electronics Division of Speer Carbon Co.

. Du Bois, Pa.
F‘dll'(,hl]d Camera & lnst Corp Spacc & Dafense Systems
Div. . . P . . . . Paramus, N.J.

Magurie Industr\es Inc . .. . Greenwich, Conn.
Sylvania Electric Pred. Inc., Electronic Tuke Division

. Emporium, Pa.
Edst Newark Harrison, N.J.
. Chicago, Il

Astron Corp.
Switcheraft, Inc. .
Metals & Controls Inc., bpenccr Products
. Attleboro, Mass.
. Joliet, 111,
. . Madison, Wis.
Woodstock, N.Y.
. Glendale, Cal.

Phillips-Advance Control Co.

Research Products Corp.

Roltron Mfg. Co., Inc.

Vector Electronic Co.

Carr Fastener Co. .. .. Cambridge, Mass.

New Hampshire Ball Bearmg, Inc. Peterborough, N.H.

General Instrument Corp., Capacitor Div.

.. . Darlington, S.C.

Los Angeles, Cal.

. Springfield, N.J.
Red Bank, N.J.
Mundelein, 11,

ITT Wire and Cable Div.
Victory Eng. Corp. .
Bendix Corp., Red Bank D1v
Hubbell Corp. .o

Rosan Inc. . Newport Beach, Cal.
Smith, Herman H I Brooklyn, N.Y.
Tech Labs Palisades Park, N.J.

Central Screw Co. Chicago, 111

From: Handbook Supplements
H4-1 Dated AUGUST 1966
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Models 8691B/8692B/8693B/8694B/8695B

Schematic Diagrams

SECTION IV
SCHEMATIC DIAGRAMS

4-1. INTRODUCTION

4-2. Schematic presentations in this manual show
electrical circuit operation and are not intended to
serve as wiring diagrams. Figure 4-1 lists notes
which apply to the schematic diagrams.

4-3. 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 sche-
matic diagram. Reference designations within
assemblies are abbreviated. The full designation
includes the assembly on which the component is
mounted, and the individual component designa-

tion. For example, Resistor R1 mounted on
Assembly Al has the complete reference designa-
tion of A1R1. Certain parts are not included on
assemblies, and are classified as chassis parts. Chas-
sis parts are assigned only the reference designation
shown on the schematic diagram.

4-4. An asterisk indicates a factory selected part;
the component value shown is the typical or most
commonly selected value.

4-5. Component procurement information and
specific component descriptions are included in
Section III. Refer to page 3-1 for information on
how to order parts.

4-1
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Models 8691B/8692B/8693B/8694B/8695B Schematic Diagrams

SCHEMATIC DIAGRAM NOTES
Refer to MIL Std 15B for Symbols Not Shown

Resistance is in ohms and capacitance is in microfarads unless otherwise noted.
P/O = part of.

* Asterisk denotes a factory-selected value. Value shown is typical. Capacitors
may be omitted or resistors jumpered.

N

Screwdriver adjustment. O Panel control.

— Encloses front panel designations. T”_"7  Encloses rear panel designation.

—— — - ——  Circuit assembly borderline.
_____ Other assembly borderline.
- Heavy line with arrows indicates path and direction of main signal.

e Heavy dashed line with arrows indicates path and direction of main feedback.

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

Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor
color code. First number identifies the base color, second number the wider
stripe, and the third number identifies the narrower stripe. E.g., denotes
white base, yellow wide stripe, violet narrow stripe.

Q Numbers in circles on circuit assemblies show locations of test points.
o

Voltage regulator (breakdown diode).

Denotes Field Effect transistor (FET) with N-type base.

® ®
O
@ Denotes FET with P-type base.
®
&
@
@

Denotes Capacitive diode (Varicap, varactor).

Denotes Silicon Controlled Rectifier.

P-Type Metal Oxide Substrate FET (MOSFET)

N-Type Metal Oxide Substrate FET (MOSFET)

Figure 4-1. Schematic Diagram Notes
4-2
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——— ALC GAIN CIRCUIT

NOTE 4 XAl A1"B" MODULATOR ASSY (08692 -6113)
i :
FROM 8630 __ oo €D) :23/
(AM SECN) | o UNLEVELED LAMP CIRCUIT
FROM 8690 @) 6ed | & ~
A R~ @D T o vy
RI
10, 8690 o (d) 3R SHUNT 2500
ALC AMP AI2QIB cwilk | R6 SR7
(ALC AMP SEC'N) : ®:23 i L >33.2K
POWER ) L—1< -6.3v
Lever | O ! ®
| j CR2
I CW3R2 1853 -0010
FROM 8690 >—L__,@: =
(AM ssc'm_’ 1K Qs
-6.3 VDC FROM 8630 ) —e3v(D - 1854-0003
(PWR SUP SEC'N) 1854-0003
@ R2
geso | O 147
TINFeRLoeK
|
&) Go2 I r 24 _yal
8690 ) @38 1
+20 VDC ; 1
INTERLOCK | () >— : oSt
]
awope 0 XA | UNLEVELED
| -
¢ INTERLOCK Co %l T
KIS
|
[
|
il
|
_
R32 '
>HEFER TO 20K$ I
NOTE 3 i-tx-:r-: o @ls//
1 ALC NS
GAIN, I
@) [ EDIR)
FROM 8690 ' NO) + CRI3
XTAL ALC INPUT 51-9: i AL
(FREQ CONTROL R o |
SECTION) @ HH EXT |
)—J I
[N
FROM A5 i1 QINT
DIRECTIONAL —» D% w - RS o
DETECTOR Y 3002 ar
aLc common (5))- ) 04
TO 8690 ANODE /¥ 132\’ &
9
RELAY cmcurr"_’ ¢1* (see nOTE &) | +275v
(FREQ CONTROL SEC'N) .05 :
- [
TUNING VOLT RAMP 3 21
FROM 8690 Anvzn_..®\ 1/1 al
(FREQ CONTROL SECN) = I 1854-0232
TUNING VOLT RAMP I
TO 8690 Mvs"_@)_ | ; o
(FREQ CONTROL SEC'N) I -
| >R38 ANODE
| Si00K S
t

RF UNIT
CHASSIS
GROUND

S R39
> 750K

ooV

“ila o
SWEEP ANODE
REFERENCE SUPPLY
OUTPUT CIRCUIT
CIRCUIT

+20V +20V
Rl 185
2.87K RI3
196K
Q3,04
1854-0003
RS RIO
10K 10K
AN v riz | -3€
K
R9 - R4!
196K Lot
_sbov
-63v
+275V
R24g 4
5KSTw igjpc
R232
27K3 xne
CR3 |,
2 je—
R25 g
:i4: CR& |
R26 . | |
“:ﬁ; RS I,
R?Ii: CcRé |,
R2B8< |
1KS CRT |
L
stqt |
1K S CrR8 | 1
+—f——
R30 < [
IKS cro |,
-300V R3| & ; !
} K3 CRIO |,
R32 3 :
K3 cRI I
c4 R34 1 i
o 56K3 R332 |
e $ -
P R
R35 = I
5| i
3 b Vi
1940-0013

86928 = RF UNIT - SER PRE 728 AND ABOVE
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1692 - 6113)

p——————— ALC GAIN CIRCUIT

AMP CIRCUIT

—— 420V A20N

RIl

RG] 2.87K

SR7
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REFERENCE DESIGNATORS
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Models 8691B/8692B/8693B/8694B/8695B Appendix T

APPENDIX |

MANUAL CHANGES
MODEL 8691886958
RF UNITS

To adapt this manual to instruments with Serial Numbers listed in the table below, make the
indicated changes.

Information for adapting this manual to instruments with Serial Numbers not listed in the table
below may be included in a yellow MANUAL CHANGES insert supplied with the manual. Infor-
mation about Serial Numbers not covered in any of these ways can be obtained from the nearest
Hewlett-Packard office.

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
620- F,E,D,C,B, A 728- K,dJ,I,H, G
636- F,E,D,C 822 K,J,ILH
715- F,E,D 835 K,J, I
720- F,E 838 K,J
724- F 916- K
967- L
CHANGE A: A2R12 on Freq Shape Assy A2 is adjusted for proper calibration when RF Unit serials

CHANGE B:

prefixed 620 are used with 8690A serials prefixed 615.

If an RF Unit, serials prefixed 620, is used with an 8690A Sweep Oscillator, 636 or above,
approximately -1% calibration error will occur. In this case, perform Adjustments 4,
HELIX VOLTAGE SHAPING and 5, FREQUENCY ACCURACY, Table 2-3.

Page 4-3/4-4; Figure 4-2:
Substitute Appendix I schematic for Figure 4-2.

Add: 3.01K resistor (R5) between XAl Pin 23 and XA1 Pin 11.

A2R12 on Freq Shape Assy A2 is adjusted for proper calibration when RF unit serials
prefixed 636 are used with 8690A serials prefixed 636.

If an RF Unit, serials prefixed 636, is used with an 8690A /B Sweep Oscillator, serials
prefixed 615, approximately +1% calibration error will occur. In this case, perform

Adjustments 4, HELIX VOLTAGE SHAPING and 5, FREQUENCY ACCURACY,
Table 2-3.

I-1
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Appendix I

CHANGE B:
(cont’d)

CHANGE C:

CHANGE D:

CHANGE E:

Models 8691B/8692B/8693B/8694B/8695B

Page 3-3, Table 3-3:

Change: A1R7 to HP Part No. 0757-0458 R: FXD MET FLM 51.1K OHM 1% 1/8W
Page 3-4, Table 3-3:

Delete: asterisk in Note column of A1R36.

Change: A1Q1 and A1Q6 to HP Part No. 1854-0079.
Page 3-8, Table 3-3:

For RF Units serial prefixed 636-00135 and below:

Change chassis mounted R3 to HP Part No. 2100-0060 (no description change).

Page 3-11, Table 3-4:
Delete HP Part No. 0756-0454.
Add HP Part No. 0757-0458 R: FXD MET FLM 51.1K OHM 1% 1/8W; 28480, TQ 1.
Delete HP Part No. 1854-0232.
Add HP Part No. 1854-0079 TRANSISTOR: SILICON NPN; 28480, TQ 1.
Page 3-12, Table 3-4:
Change HP Part No. 2100-0051 to HP Part No. 2100-0060 (no description change).
Page 4-3/4-4,, Figure 4-2:
Substitute Appendix I schematic for Figure 4-2.
Change: A1R7 to 51.1K ohms.
Change: A1Q1 and A1Q6 HP Part No. to 1854-0079.
Delete: asterisk next to A1R36.

No change. Affects 8691A through 8697A RF Units only.
Page 4-3/4-4, Figure 4-2:
Substitute Appendix I schematic for Figure 4-2.

(Affects Option 001 Models only).

Page 4-3/4-4, Figure 4-2:
Substitute Appendix I schematic for Figure 4-2.
Add factory selected resistor R4 (which may be a straight through connection) between
the wiper of R3 and INT position of chassis mounted switch S1B (Refer to Appendix I
schematic.

Page 1-2/1-3, Table 1-1:
For the following models, change the ‘“‘Frequency Accuracy” Specification to read:

8692B + 10 MHz
8692B Option 100 +13 MHz
8693B + 20 MHz
8693B Option 100 + 25 MHz
8694B + 30 MHz
8694B Option 100 + 40 MHz
8694B Option 200 + 30 MHz

For the following models, change the “Residual FM” Specifications for CW operation in
START-STOP, AF, and MARKER SWEEP functions to read:

8691B 30 kHz peak
8692B 30 kHz peak
8692B Option 100 30 kHz peak
8693B 50 kHz peak
8693B Option 100 50 kHz peak
8694B 50 kHz peak
8694B Option 100 50 kHz peak
8694B Option 200 50 kHz peak

Page 4-3/4-4, Figure 4-2:
Substitute Appendix I schematic for Figure 4-2.

Delete the following jumper connections:
from P12 pin 16 to P12 pin 10

HP 8691 2 3 4 5 RF Units.max



Models 8691B/8692B/8693B/8694B/8695B Appendix I

CHANGE E: Page 4-3/4-4 , Figure 4-2:
(cont’d) Delete the following jumper connections: (cont’d)
from P12 pin 32 to P12 pin 26

Change the chassis ground from P12 pin 6 to P12 pin 8.
NOTE

To use RF Units serial prefixed 724- and above with 8690A Sweep
Oscillators serial number 641-00260 and below (including serial prefixes
636- and 615-)it is necessary to disconnect two wires which are connected to
pins 26 and 10 of J12 in the 8690A. Removing these wires ensures
compatability and does not affect instrument calibration.

The WHITE-YELLOW-GREEN (color 945) wire going to pin 26 of J12 is
connected to a push-on connector on the top side of the Interconnection
Assembly A7. This wire connects to pin 20 of XA4 through a conductor on
Assy A7. Disconnect this wire (color 945) from Assy A7; then cut it off
where it enters the cable harness. Tape the cut end to the harness.

The WHITE-BROWN-YELLOW (color 914) wire going to pin 10 of J12 can
best be disconnected by removing the RF Unit and locating the wire in the
cable harness just below J12. Pull out this wire (color 914) far enough so
that it can be easily reached and cut out about a one inch section between
adjacent turns of the cable harness. Tape the cut ends to the harness.

CHANGE F: The first part of Change F applies only to the 8691B and 8692B RF Units. The second part
applies to the 8691B through 8694B RF Units.

(8691B and 8692B RF Units Only)

Page 2-10, Figure 2-6:
Substitute the following photograph for Figure 2-6 in Manual.

;E(\jEL ANODE
NT SHAPE ANODE_ SHAPE
ADJUST ADJUST ADJUST ADJUST

—

P f >N o oo ]
{ Re2 } { R24 } e 2

nas“&, ey T O i

R43 o =3
al a6 &%
RI4 'y RIO E &3
— N Rz CRE M @

{ R RiRIE R4S - e

- R Q3 Q4 05

R]? £ i, ) pos , Ra:s
c2 c4

I-3
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Appendix 1

Models 8691B/8692B/8693B/8694B/8695B

CHANGE F: Page 3-3, Table 3-3:

(cont’d)

Change: Al Assembly to HP Part No. 08691-6101.

Add: To Al Assembly description “(HP Part No. 08692-6113 is the recommended
replacement for HP Part No. 08691-6101.)”

Delete: A1C5.
Delete: A1CR14.
Change: Following components to read as follows:

Al1R9 0757-0860 R: FXD MET FLM 121K OHM 1% 1/2W
A1R11 0757-0442 R:FXD MET FLM 10K OHM 1% 1/8W
A1R12 0757-0280 R: FXD MET FLM 1K OHM 1% 1/8W
A1R13 0757-0430 R:FXD MET FLM 2.21K OHM 1% 1/8W
Al1R14 0757-0280 R: FXD MET FLM 1K OHM 1% 1/8W
A1R15 0698-3160 R: FXD MET FLM 46.4 OHM 1% 1/8W
Al1R16 0771-0007 R:FXD MET FLM 30K OHM 10% 4W

Page 3-11, Table 3-4:

Delete the following:

HP Part No
HP Part No
HP Part No
HP Part No
HP Part No

HP Part No

. 0160-0158
. 0180-0089
. 0698-3151
. 0698-3157
. 0698-3442
HP Part No.
HP Part No.

0757-0063
0757-0274

. 0757-0428

Change: Total quantity (TQ) of HP Part No. 0757-0280 to 12.

Change: Total quantity (TQ) of HP Part No. 0757-0430 to 2.

Change: Total quantity (TQ) of HP Part No. 1901-0033 to 3.

Add: HP Part No. 0698-3160 R: FXD MET FLM 46.4 OHM 1% 1/8W; 28480, TQ 1.
Add: HP Part No. 0757-0860 R: FXD MET FLM 121K OHM 1% 1/2W; 28480, TQ 1.
Add: HP Part No. 0771-0007 R: FXD MET FLM 30K OHM 10% 4W; 28480, TQ 1.

Page 4-3/4-4, Figure 4-2

Substitute Appendix I schematic for Figure 4-2.

(Applies to 8691B through 8694B RF Units)
Page 3-8, Table 3-3:

Change: R1 to HP Part No. 2100-2009.

Add: To R1 description “(HP Part No. 2100-2675 is the recommended replacement for
HP Part No. 2100-2009.)”

Page 3-12, Table 3-4:

Change: HP Part No. 2100-2675 to HP Part No. 2100-2009.

Add: To description of HP Part No. 2100-2009, “(HP Part No. 2100-2675 is the recom-
mended replacement for HP Part No. 2100-2009.)”

CHANGE G: Apply the first part of Change F to the 8693B and 8694B RF Units.

1-4

Page 3-3, Table 3-3:

Change: A1C4 to HP Part No. 0150-0052 C: FXD CER 0.05 UF 20% 400 VDCW.
Add: A1CR14 HP Part No. 1901-0033 DIODE: SILICON IN 485B.

HP 8691 2 3 4 5 RF Units.max



Models 8691B/8692B/8693B/8694B/8695B Appendix I

CHANGE G:
(cont’d)

CHANGE H:

CHANGE I:

Page 3-4 , Table 3-3:
Change: A1R35 to HP Part No. 0757-0401 R: FXD MET FLM 100 OHM 1% 1/8W.

Page 3-8 , Table 3-3:
Change A3 Assembly to HP Part No. 08691-6105. No description change.
Delete Chassis mounted component C1.
Page 3-11, Table 3-4:
Add: HP Part No. 0757-0401 R: FXD MET FLM 100 OHM 1% 1/8W; 28480, TQ 1.
Change Total quantity (TQ) of HP Part No. 1901-0033 to4.

Page 3-12, Table 3-4:
Change HP Part No. 08691-6118 to HP Part No. 08691-6105. No description change.

Page 4-3/4-4, Figure 4-2:
Change: Capacitor A1C4 to 0.05 UF.
Change: Resistor A1R35 to 100 ohms.
Add: Diode A1CR14 between XA1 pin 10 and ground (connect anode to pin 10).

Page 2-11, Figure 2-8:
Substitute the following photograph for A3 Assembly in Figure 2-8.

Page 3-8, Table 3-3:
Add: A3M1 HP Part No. 1010-0005 INDICATOR: ELAPSED TIME.
Add: A3R1 HP Part No. 0686-2455 R: FXD COMP 2.4 MEGOHM 5% 1/2W.
Page 3-11, Table 3-4:
Add: HP Part No. 0686-2455 R: FXD COMP 2.4 MEGOHM 5% 1/2W; 28480, TQ 1.
Add: HP Part No. 1010-0005 INDICATOR: ELAPSED TIME; 28480, TQ 1.

Page 4-3/4-4, Figure 4-2:
Add: A3 M1 and A3R1 to A3 Terminal Assembly as shown in Appendix I schematic.

Pages 1-2/1-3 , Table 1-1:
Change: ‘“‘Residual FM Specifications to read as follows:

8691B 30 kHz peak
8692B 30 kHz peak
8692B, Option 100 30 kHz peak
8693B 50 kHz peak
8693B, Option 100 50 kHz peak
8694B 60 kHz peak
8694B, Option 100 60 kHz peak
8694B, Option 200 60 kHz peak

I.5
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Appendix 1

CHANGE I:
(cont’d)

CHANGE J:

CHANGE K:

CHANGE L:

Models 8691B/8692B/8693B/8694B/8695B

Delete the following below Table 1-1:

Residual FM specifications give peak deviation for modulating components within a 10
kHz bandwidth. Peak deviation may vary +50% for a corresponding +10% line voltage
change. Specifications apply for both leveled and unleveled operation. Residual FM
specifications are twice the above when the RF Unit is used in the 8707A RF Unit Holder.

The residual FM specifications are only applicable for RF Units used with 8690B and
8707 A instruments having serial prefix 838 or above.

Entire Manual:
Change all Option 100 references to HO1.
Change all Option 200 references to HO2.
Change all Option 001 references to Option 01.

Page 1-2/1-3, Table 1-1:
Add: Option 004 available, Rear Panel RF Output (8691B thru 8694B).

Page 3-9, Table 3-3:
Delete: HP Part No. 1951-0072.
Delete: HP Part No. 1951-0084.

Add: To description of V1, HP Part No. 1951-0055, “(HP Part No. 1951-0072 is the
recommended replacement).”

Add: To description of V1, HP Part No. 1951-0064, “‘(HP Part No. 1951-0072 is the
recommended replacement).”

Add: To description of V1, HP Part No. 1951-0057, ‘“‘(HP Part No. 1951-0084 is the
recommended replacement).”

Add: To description of V1, HP Part No. 1951-0057, “‘(HP Part No. 1951-0084 is the
recommended replacement.

Page 3-9, Table 3-3:
Delete: V1, HP Part No. 1951-0085.
Add: V1 1951-0058 ELECTRON TUBE: BWO (8694B, 8694B, Option 100).

Add: To description of V1, HP Part No. 1951-0058 ,“HP Part No. 1951-0085 is
the recommended replacement)”.

Add: V1 1951-0066 ELECTRON TUBE: BWO (8694B, 8694B, Option 100)
(HP Part No. 1951-0085 is the recommended replacement), 28480, TQ: 1.

Page 3-7, Table 3-3:

Delete: A2 Assy, HP Part No. 08694-60001.

Delete: A2 Assy, HP Part No. 08694-60002.

Delete: A2 Assy, HP Part No. 08694-60003.
Page 3-3, Table 3-3:

Change: A1R12 to HP Part No. 0757-0428 R: FXD MET FLM 5.11K OHM 1% 1/8W.
Page 3-5, Table 3-3:

Change A1R45 to HP Part No. 0757-0274 R: FXD MET FLM 1.21K OHM 1% 1/8W.

Page 3-11, Table 3-4:
Add: HP Part No. 0757-0274 R: FXD MET FLM 1.21K OHM 1% 1/8W, 28480, TQ: 1.

Delete: HP Part No. 0757-0279.
Add: HP Part No. 0757-0428 R: FXD MET FLM 5.11K OHM 1% 1/8W, 28480, TQ: 1.

Page 4-3/4-4, Figure 4-2:
Change A1R12 to 1.21K ohms.
Change A1R45 to 5.11K ohms.

1-6
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Figure 4-2. RF Unit for Serial Prefix 724 and Below

HP 8691 2 3 4 5 RF Units.max

I-7



UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

3009 North Scottsdale Road
Scottsdale 85251

Tel: (602) 945-7601

TWX: 910-950-1282

5737 East Broadway
Tucson 85716

Tel: (602) 298-2313
TWX: 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

1101 Embarcadero Road
Palo Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2220 Watt Ave.

Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092

1055 Shafter Street
San Diego 92106

Tel: (714) 223-8103
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
508 Tolland Street
East Hartford 06108
Tel: (203) 289-9394
TWX: 710-425-3416

111 East Avenue
Norwalk 06851

Tel: (203) 853-1251
TWX: 710-468-3750

DELAWARE

3941 Kennett Pike

Wilmington 19807

Tel: (302) 655-6161
TWX: 510-666-2214

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Blvd
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 20007

Herndon Station 32814
621 Commonwealth Avenue
Orlando

Tel: (305) 841-3870

TWX: 810-850-0113

P.0. Box 8128
Madeira Beach 33708
410 150th Avenue

St. Petersburg

Tei: (813) 381-0211
TWX: 810-863-0366

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

ILLINOIS

5500 Howard Street
Skokie 50076

Tel: (312) 677-0400
TWX: 810-223-3613

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

SALES & SERVICE OFFICES

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

Tel: (504} 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-0850

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

24315 Northwestern Highway
Southfield 48075

Tel: (313) 353-9100

TWX: 810-224-4882

MINNESOTA

2459 University Avenue
$t. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087

2812 South Brentwood Bivd.
St. Louis 63144

Tel: (314) 962-5000

TWX: 910-760-1670

NEW JERSEY

W. 120 Century Road
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

1060 N. Kings Highway
Cherry Hill 08034

Tel: (609) 667-4000
TWX: 710-892-4945

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuquerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 810-983-0550

NEW YORK

1702 Central Avenue
Albany 12205

Tel: (518) 869-8462

TWX: 710-441-8270

1219 Campville Road
Endicott 13760

Tel: (607) 754-0050
TWX: 510-252-0890

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

1025 Northern Boulevard
Roslyn, Long Island 11576
Tel: (516) 869-8400

TWX: 510-223-0811

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 885-8101
TWX: 510-926-1516

QHIO

25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300
TWX: 810-427-9129

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-459-1925

1120 Morse Road
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

2919 United Founders Boule.ard
Oklahoma City 73112

Tel: (405) 848-2801

TWX: 910-830-6862

OREGON

Westhills Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portland 97225

Tel: (503) 292-9171

TWX: $10-464-6103

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX: 710-797-3650

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

TEXAS

P.0. Box 1270
201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 810-867-4723

P.0. Box 22813
6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
TWX: 910-881-2645

231 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-4171
TWX: 810-871-1170

UTAH

2890 South Main Street
Sait Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681

VERMONT

P.0. Box 2287

Kennedy Drive

South Burlington 05401
Tel: (802) 658-4455
TWX: 710-658-4712

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004

Tel: (206) 454-3971
TWX: 910-443-2303
*WEST VIRGINIA
Charleston

Tel: (304) 768-1232

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia. ..
North Hollywood, California. ..
Paramus, New Jersey . .. Skokie,
Illinois. Their complete ad-
dresses are listed above.

*Service Only

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11745 Jasper Ave.

Edmonton

Tel: (403) 482-5561

TWX: 610-831-2431

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd
1037 West Broadway
Vancouver 12

Tel: (604) 731-5301

TWX: 610-922-5059

MANITOBA
Hewlett-Packard (Canada) Ltd
511 Bradford Ct.

St. James

Tel: (204} 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Dutch Village Rd.

Suite 203

Halifax

Tel: (302) 455-0511

TWX: 610-271-4482

ONTARIO

Hewiett-Packard (Canada) Ltd.
880 Lady Ellen Place

Ottawa 3

Tel: (613) 722-4223

TWX: 610-562-1952

Hewlett-Packard (Canada) Ltd.
50 Galaxy Blvd.

Rexdale

Tel: (416) 677-9611

TWX: 610-492-4246

QUEBEC

Hewlett-Packard (Canada) Ltd
275 Hymus Boulevard

Pointe Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at

ARGENTINA

S.ACe.l

the complete address listed
above.
CHILE ECUADOR JAMAICA PANAMA URUGUAY
Hewlett-Packard Argentina Héctor Calcagni y Cia, Ltda. Laboratorios de Radic-Ingenieria General Engineering Services, Electrénica Balboa, S.A. Pablo Fgrrando S.A.
Bustos, 1932-3er Piso Calle Guayaguil 1246 Ltd P.0. Box 4929 Comercial e Industrial

Lavalle 1171-3°

Buenos Aires

Tel: 35-0436, 35-0627, 35-0431
Telex: 012-1009

Cable: HEWPACKARG

BRAZIL

Hewlett-Packard Do Brasit
l.e.C Ltda

Rua Coronel: Oscar Porto, 691
Sag Paulo - 8, SP

Tel: 288-7111

Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
l.e.C. Ltda.

Avenida Franklin Roosevelt 84-
grupo 203

Rio de Janeiro, ZC-39, GB

Tel: 2329733

Cable: HEWPACX Rio de Janeiro

Casilla 13942

Santiago

Tel: 4-2396

Cable: Calcagni Santiago

COLOMBIA

Instrumentacion

Henrik A. Langebaek & Kier
Ltda

Carrera 7 No. 48-59

Apartado Aereo 6287

Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46

Cable: AARIS Bogota

Telex: 044-400

COSTA RICA

Lic. Alfredo Galleges Gurdi&n
Apartado 3243

San José

Tel: 21-86-13

Cable: GALGUR San José

Post Office Box 3199
Quito

Tel: 12496

Cable: HORVATH Quito

EL SALVADOR

Electrénica

Apartado Postal 1589

27 Avenida Norte 1133

San Salvador

Tel: 25-74-50

Cable: ELECTRONICA
San Salvador

GUATEMALA

Olander Associates Latin America
Apartado Postal 1226

Ruta 4, 6-53, Zona 4

Guatemala City

Tel: 63958

Cable: OLALA Guatemala City

27 Dunrobin Ave.
Kingston

Tel: 42657
Cable: GENSERV

MEXICO

Hewlett-Packard Mexicana, S.A.
de C.V.

Moras 439

Col. del Valle

Mexico 12, D.F.

Tel: 5-75-46-49

NICARAGUA

Roberto Terén G.
Apartado Postal 689
Edificio Terén

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

Ave. Manuel Espinosa No. 13-50
Bidg. Alina

Panama City

Tel: 31

Cable: ELECTRON Panama City

PERU

Fernando Ezeta B.

Avenida Petit Thouars 4719
Miraflores

Casilla 3061

Lima

Tel: 45-2335

Cable: FEPERU Lima

PUERTO RICO

San Juan Electronics, Inc.
P.0. Box 5167

Ponce de Leon 154

Pda. 3-Pta. de Tierra

San Juan 00906

Tel: (809) 725-3342

Cable: SATRONICS San Juan
Telex: SATRON 345C 332

HP 8691 2 3 4 5 RF Units.max

Avenida Italia 2877
Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard De Venezuela

C.A.

Apartado 50933

Caracas

Tel: 71.88.05, 71.88.69, 71.99.30
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard
INTERCONTINENTAL

3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415} 326-7000

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8461
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EUROPE

AUSTRIA

Unllabor GmbH
Wissenschaftliche Instrumente
Rummelhardtgasse 6/3

P.0. Box 33

Yienna A-1095

Tel: (222) 42 61 81, 43 13 94
Cable: LABORINSTRUMENT

Vienna
Telex: 75 762

BELGIUM

Hewlett-Packard Benelux S.A.
348 Boulevard du Souverain
Brussels 1160

Tel: 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494

DENMARK (May 70)
Hewlett-Packard A/S
Datavej 38

DK-3460 Birkeroed
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 66 40

EASTERN EUROPE

Hewlett-Packard S.A. Genf.

Korrespondenz Biiro Fiir Ost-
Europa

(Czechoslovakia, Hungary,
Poland, DDR, Rumania,
Bulgaria)

Innstrasse 23

Postfach

A-1204 Vienna, Austria

Tel: (222) 33 66 06

Cable: HEWPACK Vienna

FINLAND
Hewlett-Packard Oy
Bulevardi 26

P.0. Box 12185

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6

91 Orsay

Tel: 920 88 01

Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard France
4 Quai des Etroits

69 Lyen 52me

Tel: 42 63 45

Cable: HEWPACK Lyon
Telex: 31617

GERMANY

Hewlett-Packard Vertriebs-GmbH
Lietzenburgerstrasse 30

1 Berlin 30

Tel: (0811) 211 60 16

Telex: 18 34 05

Hewlett-Packard Vertriebs-GmbH
Herrenbergerstrasse 110

703 88blingen, Wiirttemberg
Tel: 07031-6671

Cable: HEPAG Bablingen

Telex: 72 65 739

Hewlett-Packard Vertriebs-GmbH
Achenbachstrasse 15

4 Dilsseidorf 1

Tel: 68 52 58/59

Tetex: 85 86 533

Hewlett-Packard Vertriebs-GmbH
Berliner Strasse 117

6 Nisder-Eschbach/Frankfurt 56
Tel: (0611) 50 10 64

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49
Hewlett-Packard Vertriebs-GmbH
Beim Strohhause 26

2 Hamburg 1

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13

8 Miinchen 9

Tel: 0811 69 59 71/75

Cable: HEWPACKSA Miinchen
Telex: 52 49 85

GREECE

Kostas Karayannis

18, Ermou Street

Athens 126

Tel: 230301,3,5

Cable: RAKAR Athens
Telex: 21 59 62 RKAR GR

IRELAND
Hewlett-Packard Ltd.
224 Bath Road

Slough, Bucks, England
Tel: Slough 753-33341
Cable: HEWPIE Slough
Telex: 84413

ITALY

Hewlett-Packard )taliana S.p.A.
Via Amerigo Vespucci 2

20124 Milano

Tel: 6251 (10 lines)

Cable: HEWPACKIT Milan
Telex: 32046

Hewlett-Packard ttaliana S.p.A.
Palazzo Italia

Piazza Marconi 25

00144 Rome - Eur

Tel: 591 2544

Cable: HEWPACKIT Rome
Telex: 61514

NETHERLANDS
Hewlett-Packard Benelux, N.V.
Weerdestein 117

P.0. Box 7825

Amsterdam, Z 11

Tel: 020-42 7777

Cable: PALOBEN Amsterdam
Telex: 13 216

AY
Hewlett-Packard Norge A/S
Box 149
Nesveien 13
N-1344 Haslum
Tel: 53 83 60
Cable: HEWPACK Oslo
Telex: 6621

PORTUGAL

Telectra

Empresa Tecnica de
Equipamentos

Electricos, S.a.r.i.

Rua Rodrigo da Fonseca 103

P.0. Box 2531

Lishon 1

Tel: 68 60 72

Cable: TELECTRA Lisbon

Telex: 1598

SPAIN

Ataio Ingenieros SA
Ganduxer 7

Barcelona 6

Tel: 211-44-66

Cable: TELEATAIO BARCELONA

Ataio (ngenieros SA
Enrigue Larreta 12
Madrid, 16

Tek: 215 35 43

Cable: TELEATAIO Madrid
Telex: 2749E

SWEDEN

Hewlett-Packard (Sverige) AB
Hagakersgatan 9C

S 431 04 Méindal 4

Tel: 031 - 27 68 00

Hewlett-Packard (Sverige) AB
Svetsarvagen 7

§171 20 Seoina 1

Tel: (08) 98 12 50

TURKEY

Telekom Engineering Bureau
P.0. Box 376 - Galata
istanbul

Tel: 49 40 40

Cable: TELEMATION Istanbul

UNITED KINGDOM
Hewlett-Packard Ltd.
224 Bath Road
Slough, Bucks

Tei: Slough 33341
Cable: HEWPIE Slough
Telex: 84413

Hewlett-Packard Ltd.

The Graftons
New Road

Cable: ME TS
Stockholm
Telex: 10721

SWITZERLAND

Hewlett Packard (Schweiz) AG
Zurcherstrasse 20

8952 Schlieren

Zurich

Tel: (051) 98 18 21,24
Cable: HEWPACKAG Zurich
Telex: 53933

Hewlett Packard (Schweiz) A.G.

Rue du Bois-du-tan 7

1217 Meyrin 2 Geneva
Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva
Telex: 2 24 86

Altrincham, Cheshire
Tel: 061 258-8626

USSR

Please Contact

Hewlett-Packard S.A.

Rue du Bois-du-Lan 7

1217 Meyrin 2 Geneva

Tei: (022) 41 54 00

Cable: HEWPACKSA Geneva
Switzerland

Telex: 2.24.86

YUGOSLAVIA

Belram S.A.

83 avenue des Mimosas
Brussels 15, Belgium

Tel: 34 33 32, 34 26 19
Cable: BELRAMEL Brussels
Telex: 21790

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard S.A.

Rue du Bois-du-Lan 7

1217 Meyrin 2 Geneva
Switzerland

Helsinki 12 Tel: 24 05 51/52 Tel: (022) 41 54 00
Tel: 13-730 Cable: HEWPACKSA Hamburg Cable: HEWPACKSA Geneva
Cable: HEWPACKOY-Helsinki Telex: 21 53 32 Telex: 2.24.86
Telex: 12-1563
AFRICA, ASIA, AUSTRALIA
ANGOLA CYPRUS Biue Star, Ltd. Yokogawa-Hewlett-Packard Ltd. PAKISTAN (WEST) TANZANIA
Telectra Empresa Técnica Kypronics 96 Park Lane Ohashi Building Mushko & Company, Ltd. R. J. Tilbury ltd.

de Equipamentos Eléctricos 19-19D Hommer Avenue Secunderabad 3, India 59 Yoyogi 1-chrome Oosman Chambers P.0. Box 2754

SAR P.0. Box 752 Tel: 7 63 91 Shibuya-ku, Tekye Victoria Road Suite 517/518

Nicosia Cable: BLUEFROST Tel: 370-2281/7 Karachi 3 Hotel Ambassadeur

Rua de Barbosa Rodrigues
42-1°

Box 6487
Luanda
Cabte: TELECTRA Luanda

AUSTRALIA
Hewlett-Packard Australia
td.

y. Ltd.
22:26 Weir Street

Glen Iris, 3146

Victoria

Tel: 20.1371 (6 lines)
Cable: HEWPARD Melbourne
Telex: 31024

Hewlett-Packard Australia
Pty. Ltd.

61 Alexander Street

Crows Nest 2065

New South Wales

Tel: 43.7866

Cable: HEWPARD Sydney

Telex: 21561

Hewlett-Packard Australia
Pty. Ltd

97 Churchilt Road
Prospect 5082

South Australia

Tel: 65.2366

Cable: HEWPARD Adelaide

Hewlett Packard Australia
Pty. Ltd.

y
2nd Floor, Suite 13
Casablanca Buildings
186 Adelaide Terrace
Perth, W.A. 6000
Tei: 21-3330

Hewlett-Packard Australia
Pty. Ltd.
10 Woolley Street

Tel: 49-8194
Cable: HEWPARD Canberra ACT

CEYLON

United Electricals Ltd.
P.0. Box 681

Yahala Building

Stapies Street

Colembo 2

Tel: 5496

Cable: HOTPQINT Colombo

Tel: 6282-75628
Cable: HE-I-NAMI|

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P. 0. Box 718

58/59 Cunningham St.

Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG KONG

Schmidt & Co. (Hong Kong) Ltd.
P.0. Box 297

1511, Prince’'s Building

10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd.
Bombay 20BR, India
Tel: 29 50 21

Telex: 2396

Cable: BLUEFROST

Blue Star Ltd.

Band Box House
Prabhadevi

Bombay 25DD, India
Tel: 45 73 01

Telex: 2396

Cable: BLUESTAR

Blue Star Ltd.
14/40 Civil Lines
Kanpur, India
Tel: 6 88 82
Cable: BLUESTAR

Blue Star, Ltd.

7 Hare Street
P.0. Box 506
Calcutta 1, India
Tel: 23-0131
Telex: 655
Cable: BLUESTAR
Biue Star Ltd.
Biue Star House,
34 Ring Road
Lajpat Nagar
New Dethi 24, India
Tel: 6232 76
Telex: 463
Cable: BLUESTAR

Blue Star, Ltd.

23/24 Second Line Beach
Madras 1, india

Tel: 2 39 55

Telex: 379

Cable: BLUESTAR

Blue Star, Ltd.

1B Kaiser Bungalow
Dindli Road
Jamshedpur, India
Tel: 38 04

Cable: BLUESTAR

INDONESIA

Bah Bolon Trading Coy. N.V.
Djalah Merdeka 29
Bandung

Tel: 4915 51560

Cable: ILMU

Telex: 809

IRAN

Telecom, Ltd.

P. 0. Box 1812

240 Kh. Saba Shomali
Teheran

Tel: 43850, 48111
Cable: BASCOM Teheran

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: Bastel Tv 033-569

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Nisei fbaragi Bldg.

2-2-8 Kasuga

Ibaragi-Shi

Osaka

Tel: 23-1641
Yokogawa-Hewlett-Packard Ltd.
Ito Building

No. 59, Kotori-cho

Nakamura-ku, Nageya City
Tel: 551-0215

Telex: 232-2024YHP
Cable: YHPMARKET TOK 23-724

KENYA

R. J. Titbury Ltd.

P. 0. Box 2754

Suite 517/518

Hotel Ambassadeur
Nairobi

Tel: 25670, 68206, 58196
Cable: ARJAYTEE Nairobi

KOREA

American Trading Co., Korea, Ltd
P.0. Box 1103

Dae Kyung Bldg.

107 Sejong Ro

Chongro Ku

Seoul

Tel: 75-5841 (4 lines)

Cable: AMTRACO Seoul

LEBANON
Constantin E. Macridis
Clemenceau Street
P.0. Box 7213

Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut
MALAYSIA

MECOMB Malaysia L1d.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor

Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

A. N. Goncalves, LDA.
4.1 Apt. 14 Av. D. Luis
P.0. Box 107
Lourence Marques
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
32-34 Kent Terrace

Wi
Tel:

56-559
Cable: HEWPACK Wellington

PAKISTAN (EAST)
Mushko & Company, Ltd.
Zirat Chambers

31, Jinnah Avenue

Dacca
Tel: 280058
Cable: NEWDEAL Dacca

HP 8691 2 3 4 5 RF Units.max

Tel: 511027, 512927
Cable: COOPERATOR Karachi

PHILIPPINES
Electromex Inc.

Makati Commercial Center
2129 Pasong Tamo
Makati, Rizal D 708

P.0. Box 1028

Manila

Tel: 89-85-01

Cable: ELEMEX Manila

SINGAPORE

Mechanical and Combustion
Engineering Company Ltd.

9, Jalan Kilang

Singapore, 3

Tel: 642361-3

Cable: MECOMB Singapore

SOUTH AFRICA

Hewlett Packard Sauth Africa
(Pty.), Ltd.

Breecastle House

Bree Street

Cape Town

Tei: 3-6019, 3-6545

Cable: HEWPACK Cape Town

Telex: 5-0006

Hewlett Packard South Africa
(Pty.),
P.0. Box 31716

30 De Beer Street
Braamfontein, Jehannesburg
Tel: 724-4172 724-4195

Telex: 0226 JH

Cable: HEWPACK Johannesburg

TAIWAN REP. OF CHINA

Hwa Sheng Electronic Co., Ltd.

P. 0. Box 1558
Room 404
Chia Hsin Building
No. 96 Chung Shan
North Road, Sec. 2
Talpei
Tel: 555211 Ext. 532-539
545936, 546076, 548661
Cable: VICTRONIX Taipei

Nairobi
Tel: 25670, 26803, 68206, 58195
Cable: ARJAYTEE Nairobi

THAILAND

The International
Engineering Co., Ltd.

P. 0. Box 39

614 Sukhumvit Road

Bangkek

Tel: 810722 (7 lines)

Cable: GYSOM

TLX INTENCO BK-226 Bangkok

UGANDA

R. J. Tilbury Ltd.

P.0. Box 2754

Suite 517/518

Hotel Ambassadeur

Nairodi

Tel: 25670, 26803, 68206, 58196
Cable: ARJAYTEE Nairobi

VIETNAM

Peninsular Trading Inc.
P.0. Box H-3

216 Hien-Yuong

Saigon

Tel: 20.805

Cable: PENINSULA Saigon

ZAMBIA

R. J. Tilbury (Zambia) Ltd.
P.0. Box 2792

Lusaka

Zambia, Central Africa

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard
INTERCONTINENTAL

3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8461
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