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@ MANUAL CHANGES

MODELS 8691A/8692A /8693A /8694A
RF UNITS

Manual Serial Prefixed: 620~
Manual Printed: July 1966

MAKE ALL CORRECTIONS IN THIS MANUAL ACCORDING TO ERRATA BELOW, THEN CHECK THE FOLLOWING TABLE FOR YOUR
INSTRUMENT SERIAL PREFIX (3 DIGITS) OR SERIAL NUMBER (8 DIGITS) AND MAKE ANY LISTED CHANGE(S) IN THE MANUAL..

» NEW ITEM.

SERIAL PREF!X OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
620 1
636 2,3
ERRATA Figure 4-2 and Parts List:

Change A1V1 from VR tube 8228, Stock Number 1940-0012 to Stock Number 1940-0013.

Change A1R34 from 82K, stock number 0761-0031 to 56K, stock number 0761-0032.
»Preferred replacement for A1Q5 is stock number 1851-0017.

Figure 4-2 and Parts List:
Change A1Ql and A1Q6 stock number from 1854-0079 to 1854-0232.

Change A2R2 on A2 Assembly 08694-6104 from 196K, stock number 0757-0063 to 261K,
stock number 0757-0064.

Change A2R2 on A2 Assembly 08694-6106 from 422K, stock number 0757-0134 to 750K,
stock number 0757-0137.
Place an asterisk adjacent to A1R11, A1R13 and A1R16 to indicate a factory selected part.
Typical values are 82K, 5.11K and 100K respectively. .
Change A1RT from 51.1 k ohm, stock number 0757-0458 to 33.2 k ohm, stock numbe
0757-0454.

Table 2-3, Adjustment 4, HELIX VOLTAGE SHAPING:
Change step h to read, "Adjust A2R12 ..."
Change step j to read, '"Adjust A2R13 ..."

Parts List:
Change A1R44 stock number 0757-0867 to 0757-0374.

CHANGE 1  A2R12 on Freq Shape Assy A2 is adjusted for proper calibration when RF Unit serials
prefixed 620 are used with 8690A serials prefixed 615.

If an RF Unit, serials prefixed 620, is used with an 8690A Sweep Oscillator, serials
prefixed 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.

CHANGE 2 A2RI12 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 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.

CHANGE 3  For your instrument serial number (8 digits) listed below, make the following change:

Change R 3 from linear to log type; change stock number from 2100-0060 to 2100-0051.

Model - Serial Number

8691A 636-above 00135
8692A 636-above 00145
8693 A 636-above 00134
8694A 636-above 00155

1 A 8691-
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Figure 1-1 v

Figure 1-1. Typical 8691A-8694A RF Unit
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Models 8691A /8692A /8693A /8694A

Section I
Paragraphs 1-1to 1-5

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Model 8691A through 8694A RF Units,
including HO1 and HO02 Models, combine with the 8690A
Sweep Oscillator to form an electronically tuned micro-
wave signal source with a frequency range of 1 GHz to
12.4 GHz. Individual RF Unit Model specifications are
given in Table 1-1.

1-3. The 8691A - 8694A RF Units are grid modulated
by circuits included within the RF Unit, and have

Table 1-1.

coaxial RF output. Option 01 RF Units contain an in-
ternal leveling loop. Internal leveling allows the Sweep
Oscillator - RF Unit combination to automatically hold
amplitude constant as output frequency changes.

1-4. INSTRUMENT IDENTIFICATION.

1-5. Each Sweep Oscillator 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 serialnumber pre-
fix(es) listed on the title page. Revisions required to

Specifications

Residual AM: At least 40 dB below CW output.

Spurious Signals: Harmonics, at least 20 dB below
CW oufput; non-harmonics, at least 40 dB below
CW output.

Reference Output: Direct-coupled voltage propor-
tional to RF frequency, approximately 0 v at the
low end of the band, increasing approximately
40 v/octave. Output impedance, 30,000 ohms.

Leveling Indicator: Front-panel indicator lights
when power level set too high to permit leveling
over entire selected sweep range or when oper-
ating in unleveled mode.

Equivalent Source Match:

Externally Leveled: Depends upon coupler.
Unleveled: Less than 2.5:1.

Power Variation, Unleveled: Less than 10dB over
the entire band.

Weight:

8691A, 8692A: Net, 17 lbs. (7,6 kg). Shipping,
25 1bs. (11, 3 kg). :

8693A, 8694A: Net, 10 Ibs. (4,5 kg). Shipping,
18 lbs. (8, 1kg).

Furnished: 8690A dial scale corresponding to fre-
quency range of RF Unit.

MODEL 8691A RF UNIT
(Installed in 8690A Sweep Oscillator)

Frequency Range: 1 to 2 GHz

Frequency Accuracy (over >6-dB range): +1%

Maximum Levelegiéower: At least 100 mW
7

RF Power Control: BWO Grid

Frequency Stability:
With Temperature: +0.01%/°C
With 10% Change in Line Voltage: +500 kHz
With 10-dB Power Level Change: typically +20 MHz
Residual FM: <30 kHz peak

Power Variation, External Leveling*: 0.2 dB.

Output Impedance and /or Connector: 50 ohms/
Type N

Option 01 Internal Leveling:

Power Variation: +0.4 dB
Equivalent Source Match: 1.13:1

MODEL 8692A RF UNIT
(Installed in 8690A Sweep Oscillator)

Frequency Range: 2 to 4 GHz

Frequency Accuracy (over >6-dB range): 1%

Maximum Leveled Power: At least 70 mW

RF Power Control: BWO Grid

Frequency Stability:
With Temperature: +0.01%/°C
With 10% Change in Line Voltage: 500 kHz
With 10-dB Power Level Change: typically +40 MHz
Residual FM: <30 kHz peak

Power Variation, External Leveling*: +0.2 dB

Output Impedance and /or Connector: 50 ohms/
Type:N:

Option 01 Internal Leveiing:
Power Variation: +0.4 dB
Equivalent Source Match: 1.16:1

/

02334-1
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Section I
Paragraphs 1-6 to 1-11

Models 8691A /8692A /8693A /8694A

Table 1-1. Specifications (Continued)

MODEL 8693A RF UNIT
(nstalled in 8690A Sweep Oscillator)

Frequency Range: 4 to 8 GHz

Frequency Accuracy (over >6-dB range): +1%

Maximum Leveled Power: At least 30 mW
RF Power Confrol: BWO grid

Frequency Stability:
With Temperature: +0.01%/°C

with 10% Change in Line Voltage: +1 MHz
With 10-dB Power Level Change: typically +80 MHz
Residual FM: <50 kHz peak

Power Variation, External Leveling*: 0.2 dB

Output Impedance and /or Connector: 50 ohms/
Type N

Option 01 Internal Leveling:
Power Variation (into matched load): +0.5 dB
Equivalent Source Match (approx): 1.25:1

MODELS 8694A, H01-8694A, H02-8694A RF UNITS
(Installed in 8690A Sweep Oscillator)

8694A H01-8694A HO02-8694A

Frequency Range 8 to 12.4 GHz 7 to 12.4 GHz 7 to 11 GHz
Frequency Accuracy (over >6-dB range) +1% +1% +1%
Maximum Leveled Power At least 50 mW At least 25 mW At least 25 mW
RF Power Control BWO grid BWO grid BWO grid
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

Residual FM <50 kHz peak <50 kHz peak <50 kHz peak
Power Variation, External Leveling* £0.2 dB £0.2 dB +0.2 dB
Output Impedance and/or Connector 50 ohms/Type N 50 ohms/Type N 50 ohms/Type N
Option 01 Internal Leveling

Power Variation (into matched load) +1.0dB +1.0 dB +1.0 dB

Equivalent Source Match (approx.) 2:1 2:1 2:1

*Excluding coupler and detector variation.

adapt this manual to serial number prefixes not listed

onthe title page are contained inayellow-sheet Manual
Changes insert supplied with the manual. For infor-
mation concerning serial number prefixes not listed
either on the title page or in an insert, contact one of
the Hewlett-Packard sales and service offices listed
at the rear of this manual.

1-6. INSTALLATION.

1-7. The RF Unit is designed to be installed into the
8690A 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 degreesto a position
perpendicular to the RF Unit rear panel.

¢. Gently push the RF Unit into the 8690A Sweep
Oscillator from the rear.

1-2

d. Returnthe 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 Sweep
Oscillator.

1-8. OPERATION.

1-9. Operating procedures of the Sweep Oscillator-
RF Unit combinations are given in the 8690A Sweep
Oscillator Manual. Figure 1-2 shows the front and
rear views of a typical 8691A-8694A RF Unit. Front
and rear panel controls, connectors and indicators are
described in Figure 1-2.

1-10. PRINCIPLES OF OPERATION.

1-11. Principles of circuit operation of the Sweep
Oscillator - RF Unit combinations are given in the
8690A Sweep Oscillator Manual. Circuit functions in-
cluded’in the RF Unit are: (1) microwave signal gen-
erationby 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) grid modulation, (5) unleveled lamp
control, and (6) internal leveling in Option 01 Models.

02334-1



Models 8691A /8692A /8693A /8694A Section I
Figure 1-2

8691A-A-3
1. UNLEVELED. Lights if POWER LEVEL set 4. EXT ALC GAIN. Adjust gain of ALC circuit
toohigh for leveling across selected frequency - to control flatness of leveling.
range. Co
‘ 5. SWEEP REF OUTPUT. Output voltage pro-
2. POWER LEVEL. Adjust RF power amplitude. portional to RF frequency.
3. RF Output Connector. Standard 50-ohm type CAUTION
N connector except on Option 01 Models which Application of voltage greater than +15volts
have hp precision 50-ohm type N connectors. may damage transistor A1Q1.

6. ALC EXT-INT. Switch installed on Option 01
CAUTION RF Units. Selects or disables an internal
Do not couple hp precision connectors. leveling loop.

Figure 1-2. Front and Rear Panel Controls, Connectors, and Indicators

02334-1 \ S 1-3




Models 8691A /8692A /8693A /8694A

Section II
Paragraphs 2-1 to 2-10

- SECTION 1l
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 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 specifi-
cations listed in Table 1-1, and a circuit malfunction
is not suspected, refer to the adjustment paragraphs.
If substandard performance occurs, and a circuit mal-
function is suspected, refer to the troubleshooting
paragraphs in the 8690A Sweep Oscillator Manual.

2-5. TROUBLESHOOTING.

2-6. Complete troubleshooting procedures for all
Sweep Oscillator-RF Unit combinations are included

in the 8690A Sweep Oscillator Manual. Where appli-
cable, these troubleshooting procedures analyze the
circuit functions contained inthe RF Unit. If a circuit
malfunction has occured inthe RF Unit, sufficient de-
tailed information is provided at that point in the
troubleshooting analysis to define the smallest func-
tional circuit block that contains the malfunctioning
circuit. Appropriate references are then madeto this
Manual.

2-7. DETAILED COMPONENT MAINTENANCE.

2-8. Information on etched circuit board repair, in-
cluding component, transistor, and tube socket re-
placement, and etched conductor repair is given inthe
maintenance section of the 8690A Sweep Oscillator
Manual.

2-9. DIRECTIONAL DETECTOR REPAIR.

2-10. Instructions for repairing the Directional De-
tector Assembly A4 inthe Option01 RF Units are con-
tained in the Operating Note included as Appendix I
in this manual.

Table 2-1. Test Equipment Required for Maintenance

Instrument

Recommended Models

Critical Specifications

Oscilloscope

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

hp 140 with 1402 and 1420 Plug-Ins
hp 175 with 1752 Plug-In

Crystal Detector

Frequency Range: Same as RF Unit used
Sensitivity: 100 mV dc from < 0. 35 mW,
high level; > 0.4 mV dc/pW, low level
Frequency Response: +0.5 dB or better

hp 423

Fixed Attenuator

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

hp 8491 Option 10: 10 dB
Option 20: 20 dB

Frequency Meter

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

hp 536
hp 537

Power Meter and
Thermistor Mount

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

hp 431 with hp 478 and hp 486

Accuracy: +0.2% minimum
Input Impedance: 10 megohms

Waveguide-to-Coaxial | Frequency Range: Sanie as RF Unit used hp H281, X281
Adapter ,
DC Voltmeter Range: 0 to +300V hp 405BR

hp 3440,/3441

Clip-On DC Ammeter

Range: 10 mA to 5 amps _
Accuracy: 5% \

hp 428

02334-1




Section II
Paragraphs 2-11 to 2-19

2-11. BWO TUBE REPLACEMENT.
2-12. WARRANTY.

9-13. BWO tube V1 is not manufactured by Hewlett-
Packard and therefore is not covered by the Sweep
Oscillator warranty. A separate, manufacturer's
warranty coversthe BWO tube. Both Watkins-Johnson
Company (Stewart Division) and Varian BWO tubesare
warranted for heater operation of 2500 hours, or one
year, whichever occurs first. If the BWO tube fails
within this warranty period, see the Warranty Claim
and Adjustment Procedure at the rear of this manual.
Always detach and return Time Meter A3M1when re-
turning a BWO tube for warranty adjustment.

9-14. ORDERING A REPLACEMENT BWO TUBE.

9-15. When ordering a replacement BWO tube from
Hewlett-Packard order, in addition, a replacement
Time Meter (A3M1). See Paragraph 3-6.

2-16. BWO TUBE REMOVAL.
a. Disconnect SweepOscillator fromAC line power.

b. Remove RF Unit.

¢. Disconnect BWO tube RF Output. Watkins-Johnson
(Stewart) BWO tubes are equipped with impedance-
matching balun units attached to the two white RF out-
put leads. The balun consists of a brass-colored
assembly and a flanged female -to-femaletype N adap-
ter. IMPORTANT: Do not disassemble the balun unit
or detach the adapter from the balun. Both units are
part of the BWO tube and must be included with a BWO
tube returned for warranty adjustment. New and re-
placement BWO tubes are supplied with a balun and
adapter attached.

d. Disconnect BWO tube leads from terminal as-
sembly A3.

e. Remove 4 screws fastening BWO tube to chassis.
(Detach and save aluminum mounting blocks.)

f. Remove BWO tube. -

9-17. BWO TUBE INSTALLATION.
'2-18. MECHANICAL.

a. Be sure Sweep Oscillator is disconnected from
AC line power.

b. Bolt two aluminum mounting blocks to BWO so
bolt heads are recessed in countersunk holes. Tighten
bolts securely.

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

d. Connect BWO tube RF output as originally
connected.

e. Install replacement Time Meter (A3MI) on A3
etched circuit, locating timing gap over time scale
zero line.

2-2

Models 8691A /8692A /86934 /8694A

2-19. ELECTRICAL ADJUSTMENTS.

a. Before connecting BWO tube leads to A3 assembly
adjust anode voltage as follows:

(1) Set Sweep Oscillator for CW (single-frequency)
operation at some frequency above the middle
of the RF tuning range.

(2) Measure anode voltage at Test Point 2, on As-
sembly A3, and adjust A1R42, Anode Adjust,
to give anode voltage within 15 volts of the oper-
ating value on the BWO tube label.

b. Disconnect Sweep Oscillator from AC line power;
then connect BWO tube leads to appropriate A3 ter-
minals. (Use tube data sheet to identify leads.)

c. Install RF Unitand TurnonSweep Oscillator and
allow a few minutes for the BWO tube to reach oper-
ating temperature.

d. Set Sweep Oscillator for CW operation at the
highest frequency in the RF tuning range. Set POWER
LEVEL for maximum output.

e. Measure BWO tube anode voltage at Test Point 2,
on Assembly A3, and monitor current in BWO tube
cathode lead using clip-on DC Ammeter (Table 2-1).
Adjust A1R42, Anode Adjust, to obtain top frequency
cathode current specified on tube data sheet.

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

(1) Connect equipment as in Figure2-1. Omitcon-
nection to Power Meter Level Input. Obtain
CW operation and set POWER LEVEL to MAX
CW. Set Sweep Oscillator for CW operation,
and POWER LEVEL for maximum output.

(2) Measuring current in BWO tube cathode and he-
lix leads, tune RF output to frequency in lower
half of RF tuning range at which RF output is
minimum. Adjust A1R40, ANODE SHAPE ADJ
for maximum RF output without exceeding max-
imum cathode and helix currents specified in
Table 2-2.

Note

Excessive helix currentactuates 8690A Helix
Over-current relay K3, starting a sequence
which disconnects BWO operating voltages.
To recomnect voltages, set LINE to OFF,
then back to RF and wait for time delay to
recycle.

Table 2-2. Maximum BWO Currents, mA

RF Unit Watkins-Johnson Varian

Model Helix Cathode|Helix| Cathode|Anode
8691A 4.0 17.0

8692A 3.5 15.0

86934, 3.0 12.0 30.0| 42.0 10.0
8694A. 3.0 12.0 30.0; 42.0 10.0
HO1-8694A | 3.0 12.0 30.0| 42.0 10.0
H02-8694A | 3.0 12.0 30.0| 42.0 10.0

02334-1



Models 8691A /86924 /8693A /8694A

(3) 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, radjust A1R42,
ANODE ADJ, and/or A1R40, ANODE SHAPE
ADJ, to reduce current. ANODE SHAPE ADJ
affects lower half of RF tuning range; ANODE
ADJ affects full band.

Repeat steps (2) and (3) to obtain best full-band
RF power flatness within the current limits
specified in Table 2-2.

(4

~

g. Perform the adjustment procedures given in
Table 2-3, except for the Crystal ALC Leveled Output
Ad]ustment

2-20. ADJUSTMENT.

2-21. The adjustment procedures given in Table 2-3
are to be performed in order listed, and should only
be made with the RF Unit installed in an 8690A Sweep
Oscillator known to be accurately calibrated. Accu-
rate 8690A Sweep Oscillator calibration can be ensured

Table 2-3.

Section II
Paragraphs 2-20 to 2-22

by performing the adjustment procedures listed in the
Sweep Oscillator Manual. If an adjustment require-
ment cannot be satisfied, refer to the troubleshooting
paragraphs in the 8690A Sweep Oscillator Manual.

2-22, ADJUSTMENT CONTROL SETTINGS. Unless
otherwise specified, set the 8690A Sweep Oscillator
controls for all adjustments as follows:

LINE. . « « « « + « « v v v Y v v v s« +« . RF
START /CW

MARKER 1 - START/CW
MARKER 2 - STOP
STOP/AF

SWEEP SELECTOR . . . . . . . .. ... Cw
FUNCTION pushbuttons N All Released
AMPLITUDE MOD pushbuttons .« . . All Released
ALC . . .. . .« . . . .Released

Low end of specified
range, any RF Unit

MANUAL SWEEP . . MAX CCW
SWEEP TIME (SEC) . 100-10
VERNIER. . . LINE SYNC
INT SQ WAVE FREQ e . MAX CCW
BLANKING . . T ) b
PWR MTR LEVEL e « ¢« +.+.. . .0OFF

ALL BNC INPUTS and OUTPUTS . . .No connection

Adjustments

1. ANODE VOLTAGE.

Procedure
a. Ensure that RF Unit is properly installed in
8690A.
b. Set 8690A controls as follows:
FUNCTION . . . . .START-STOP
SWEEP SELECTOR . . . ... CW
START/CW. . .Highend of spec1f1ed range

¢. Set RF Unit POWER LEVEL control to MAX
CW.

d. Connect 3440 Voltmeter (Table 2-1) from Test
Point 2 on Terminal Assembly A3 to 8690A
chassis ground.

e. Adjust A1R42, ANODE ADJUST, for the volt-
age shown on the BWO tube label.

f. Perform ANODE SHAPING and BWO CUR-
RENTS adjustment procedures.

2. ANODE SHAPING.

Procedure

a. Enusre that RF Unit is properly installed in
8690A.

b. Set 8690A controls as follows:
FUNCTION . . . N .START-STOP
SWEEPSELECTOR . . . . . . . . . CW
AlLC. . . e « v + . . Depressed
PWR MTR LEVEL Coe . .. .ON
START/CW. . . Low end of spec1f1ed range

c. Connect equipment as shown in Figure 2-1,

according to RF Unit used.

RF UNIT MODELS

8691 A HOI-8694A
8692A HO2-8694A
8693A
8694A

. J

! ]TO POWER METER

J|eveL ivput
FROM
RF RECORDER/LEVELER ¢
ouTt OUTPUT |
2 3
RF UNIT MODEL
8694A
\ TO POWER METER
\—{ [LEVEL INPUT
FROM
RF RECORDER/LEVELER g
ouT OUTPUT I
2 1

|. SWEEP OSCILLATOR #Ap8690A

2. ATTENUATOR 54p8491 - As required to reduce power
to-thermistor mount to less than IOmW

3. THERMISTOR MOUNT /p478

4. COAXIAL TO WAVEGUIDE ADAPTER /p X28I

5. THERMISTOR MOUNT /pX486

6. POWER METER #p 43I 8691A- 81

Figure 2-1. Maintenance Setup Number 1

02334-1
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j‘ Section II Models 8691A/8692A /8693A /8694A
i Table 2-3 (Cont' d)

5 Table 2-3. Adjustments (Cont' d)

: ‘ d. Measure leveled power output. If power level e. Iflowor high end currentisgreater than speci-
! ! is not at least the appropriate minimum level fied in Table 2-2, adjust A1R42, ANODE AD-

\ tabulated below, proceed to step e. JUST, to bring current within limits,

‘ RF Unit Model Power Level, dBm f. Perform ANODE SHAPING adjustment pro-
i 8691A 20.0 ) cedure, and steps a through e of BWO CUR-
o 8699A 18.5 ) RENTS adjustment procedure until further
1 8693A 14.8 adjustments are not required.

! 8694A 17.0- g. On Watkins - Johnson BWO, connect 428 DC

P HO01-8694A 14.0 Ammeter clip-on probe around cathode lead

. HO2-8694A 14.0 (yellow). On Varian BWO, connect 428 DC
: Ammeter clip-on probe around anode lead

e. Adjust A1R40, ANODE SHAPE ADJ, toachieve (blue).
the appropriate power output specified'in step h .
. . Measure cathode (Watkins-Johnson BWO) or
a om0 ot adjust A IR40 ANODE SHAPE AD- anode (Varian BWO) current with START/CW
’ necessary. at low end of specified range; then at high end
of specified range.
3. BWO CURRENTS. i. Repeat steps e and {.
Procedure
1 a. Ensure that RF Un1t is properly installed in 4 HELIX VOLTAGE SHAPING-
1 8690A. T Procedure
. b. Set 8690A controls as follows: a. Ensure that RF Unit is properly installed in
| FUNCTION. . .. . . . . . START-STOP 8690A.
1 SWEEP SELECTOR. . . . ... . .CW
| b. Set 8690A controls as follows:
i START/CW . . Low end of spec1f1ed range FUNCTION . . . T AF
c. Connect 428 DC Ammeter (Table 2-1) clip-on g\gggiiELECTOR o MszI;I(Ug‘b
i probe around BWO helix lead (red). Tt :
| “ d. Measurehelix currentwith START /CW at low c¢. Connect 3440 Voltmeter (Table 2-1) from Test
I end of specified range; then at high end of Point 4 on 8690A Helix Amplifier Assembly
| specified range. A4 to 8690A chassis ground.
| RF UNIT MODELS
* 8691 A
i 8692A
Mi 8693A |
! T 3
1 N 5 NOTE
il — I |
k 'T" I.  Use the appropriate equipment
| 1420 FREQUENCY
h ! O RF UNIT METER
iy 1402
x RF_UNIT MODELS verr 86914 hp 536
: HOI-8694A 8693A 537
E HO2-8694A ! HOI-8694A 537
I = HO2-8694A 537
| 2 3
i A\ —_ T
1 7
7
1420
O 1402
' VERT
I. SWEEP OSCILLATOR Ap8690A ‘ -'fv‘{H 5. CRYSTAL DETECTOR #4p423
2. ATTENUATOR #p 8491 - As required to reduce power ., 6. 100 OHM LOAD RESISTOR #/pll523
to Crystal Detector to less than 100mW (hp422, 423,424 Option 02)
3. FREQUENCY METER (Refer to Note I) 7. OSCILLOSCOPE hpl140 0691A-5 -2
4. FREQUENCY METER #4p537  Figure 2-2. Maintenance Setup Number 2
2-4 . ) 02334-1
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Models 8691A /8692A /8693A /8694A

Section II
Table 2-3 (Cont' d)

Table 2-3. Adjustments (Cont' d)

. Set START/CW and MANUAL SWEEP for
69.5 Vdc at Test Point 4 on 8690A Assembly

A4,

. Adjust A1R24, SHAPE ADJ, on "A" Modulator
Assembly Al, for approximately 0.0 Vdc
across A1CR3.

Connect equipment as shown in Figure 2-2.

. Set START/CWand MANUAL SWEEP for 3.00
£0.01 Vdc at Test Point 4 on8690A Assembly
A4.

. Adjust A2R13, on Freq Shape Assembly A2,
for low end frequency of specified range. Use
frequency meter and oscilloscope display to
determine frequency setting.

Set START/CW and MANUAL SWEEP for
38.00 +0.01 Vdc at Test Point 4 on 8690A As-
sembly A4,

Adjust A2R12, on Freq Shape Assembly A2,
for midpoint frequency of specified range. Use
frequency meter and oscilloscope display to
determine frequency setting.

. Repeat steps g through j until adjustmentsare
not necessary.

Set START/CW and MANUAL SWEEP for
73.00 +0.01 Vdc at Test Point 4 on 8690A As-
sembly A4.

Vdc at Test Point 4,

m. Adjust A1R24, SHAPE ADJ, on ""A" Modulator
Assembly Al, for high end frequency of speci-
fied range.

5. FREQUENCY ACCURACY.

Procedure

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

b. Set 8690A controls as follows:

FUNCTION . + « « « « « « « « + + . .AF
SWEEP SELECTOR . . . . . . . MANUAL
STOP/AF. « v v v o v o v v v MAX CW

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

d. Connect 3440 Voltmeter (Table 2-1) from Test
N Point 4 on 8690A Helix Amplifier Assembly A4
to 8690A chassis ground.

e. SetSTART/CW and MANUAL SWEEP for volt-
ages at Test Point 4 on 8690A Assembly A4
aslisted in step g, according to RF Unit used.

f. Determine RF output frequency using fre-
quency meter and oscilloscope display. Fre-
quency accuracy test limits are giveninstep g.

g. If necessary, set frequency of RF output by

compromise adjustment of A1R24, SHAPE
ADJ, A2R12, and A2R13.

Frequency (GHz)

8690A Assembly A4 8691A 8692A 8693A 8694A HO01-8694A H02-8694A
73.00 + 0.01 2.000 4,000 8. 000 12. 40 12. 40 11.00
66.00 + 0.01 1.900 3.800 7.600 11. 96 11.86 10.60
59,00 + 0.01 1.800 3.600 7.200 11.52 11.32 10.20
52,00 + 0.01 1.700 3.400 6. 800 11.08 10.78 9.800
45,00 + 0.01 1.600 3.200 ’6.400 10. 64 10.24 9.400
38.00 + 0.01 1.500 3.000 6. 000 10.20 9,700 9.000
31.00 + 0.01 1. 400 2,800 5,600 9.760 9. 160 8.600
24.00 + 0.01 1.300 2.600 5.200 9.320 8. 620 8.200
17.00 + 0.01 1.200 2.400 4,800 8.880 8.080 7.800
10.00 + 0.01 1.100 2.200 4,400 8440 7.540 7.400
3.00 + 0.01 1.000 2.000 4,000 8.006 7.000 7.000
TEST LIMIT (%) +0.8 +0.8 +0.8 +0. 8 0.8 +0.8

02334-1

2-5



Section II
Figure 2-3

RF UNIT MODELS

8691A HOI-8694A
8692A HO2-8694A
8693A
- J
Nﬁ\\
——

Models 8691A/8692A /8693A /8694A

NOTE
. Use the appropriate equipment

DIRECTIONAL FREQUENCY

RF UNIT DETECTOR METER

869IA hp 786 hp 536
1420 ‘> 8692A 787 536
norZaA 8693A 788 537
veRT g HOI-8694A Narda 22440 537
s HO2-8694 A with #p423 537

8694 A Crystal Detector 537

RF UNIT MODELS
8694A

1420 ’
2 HORIZ ®gfp
1302

VERT
.

J
B

SWEEP OSCILLATOR #Ap8690A

l.
2. OSCILLOSCOPE #pl40
3. DIRECTIONAL DETECTOR (Refer to Note |)
4, BNC TEE CONNECTOR
5. ATTENUATOR 4p 8491, As required to reduce
power to Crystal Detector to less than I00mW
Figure 2-3.
2-6

6. FREQUENCY METER (Refer to Note 1)

7. CRYSTAL DETECTOR #4p423

8. 100 OHM LOAD RESISTOR #4pli523(Ap422,423,424 Option 02)
9. MALE N to MALE N ADAPTER

10

. DIRECTIONAL DETECTOR #4p 789 (Refer to Note 1)

8691A-C -

Maintenance Setup Number 3

02334-1



Models 8691A/8692A /8693A /8694A

Section II
Table 2-3

Table 2-3. Adjustments (Cont'd)

6. BWO GRID LEVEL.
Procedure

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

b. Set 8690A controls as follows:

FUNCTION . . . . . . .START-STOP
SWEEP SELECTOR .. . ....AUTO
START/CW. . . Low end of specified range
STOP/AF. . . .High end of specified range
AMPLITUDE MOD. . , . . .INT SQ WAVE
SWEEP TIME (SEC) . . . . . . .01 SEC

c. Set RF Unit POWER LEVEL control to MAX
Cw.

d. Connect equipment as shown in Figure 2-2.
Connect 8690A SWEEP OUT to horizontal input
of oscilloscope.

e. Adjust A1R14, GRID LEVEL ADJ, so power
output is off during the negative going portion
of the square wave modulation signal acorss
the specified range. The display base line
should approximate a straight line.

7. CRYSTAL ALC LEVELED OUTPUT.
Procedure

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

b. Connect equipment as shown in Figure 2-3.
Omit connection C and connection B from BNC
tee connector to vertical input of oscilloscope.

c. Set 8690A controls as follows:

SWEEP SELECTOR . . . . . . . . AUTO
START/CW. . . Low end of specified range
STOP/AF. . . ngh end of specified range
ArLC. . . . . . + . . Depressed
PWR MTR LEVEL e .. . .0OFF
ALC EXT-INT (Option 01 Unlts) . . INT
SWEEP TIME (SEC) . . Suitable for display

d. Observe detected power on oscilloscope
display.

e. Adjust A1R1, LEVEL SHUNT, so that the
maximum RF power output portion of the dis-
play curve just begins to level oif.

5
2
'
&
&
S

R3 \2

8691A-A-2

R

Figure 2-4. Component Identification, Interior Left Side

02334-1



Section I Models 8691A/8692A /8693A/8694A
Figure 2-5
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o Figure 2-5. Component and Adjustment Identification, Interior Top View
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