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Title & Document Type: 8691A-8694A Sweep Oscillator Operating and Service
Manual

Manual Part Number: 08691-90021
Revision Date: November 1968

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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1 'ﬂewle‘s‘,_t:-?éqkbrd"C'Qmpahy"'éertlﬁéé that ihi&ﬁ&dt’cct met m publishéd specifications at the time of 1

shipment from ‘the factory. Hewlett-Packard further certifies that its calibration measurements are

traceable to the United States National Bureau of Standards; to the extent allowed by the Bureau’s
' calibration facility, and to the’ calibration facilities of other Internationai Standards Organization .
members, . e N . S > |
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| This Hewlett-Packard instrument product is warranted against defectsin snaterial and workmanship |
{ for a period of one vear from date of shipment. For conditions of warranty for backward wave oscil-
| lators and ‘raveling wave tubes, referto page 1-4 of this manual. During the warranty period, Hewlett-
.| Packard Company will, at its option, either repair or replace products which psove to be defective. .

For' warranty service or repair, this pmdl'l.é,t; must b returned to a service fécility designated by HP. |

Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to.

| .{.- Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP |
'} from another country. R e _ wes ‘ i

. HP warrants that xts ’soft\yafe and firmware desigriated by HP for ﬁsewi’,th an instrument will execute
‘|. its programiming instructions when properly installed on that instrument. HP does not warrant that the

1 operation of the instrument, or software, or firmware will be uninterrupted or error free.

| LIMITATION OF WARRANTY

| EXCLUSIVE REMEDIES

'| ‘THE REMEDIES PROVID
- | SHALL NOT BE LIABLE

.| Packard products.

1 The foregomgwarranty sh‘éll, not apply'tbdc‘yfects resulting from improper or in;idequaté maintenénce .‘
., | ' by Buyer; Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
| outside of the environmentai specifications for the product, or improper site preparation or main-

| NO OTHER WARRANTY

IS EXPRESSED OR IMPLIED. HI SPECIFICALLY DISCLAIMS THE IM- | .

.| 'PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. |

b.‘\
. S

. MSSISTANCE .

Ll

)

| Product maintenance agreements and other customer assistance agreements are available for Hewlett-

R A

" | ‘For any assistance, contact. 'your nearest Hewlett-Packard Sales and Service Office. Addresses are:
- | provided at the back of thismanual. - . .\ - - S o S T

| ED HEREIN ARE. BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP - | -

| S NOT BE L FOR ANY. DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- | =

. [* QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL | =
THEORY. R e
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8691A/8692A/8693A/8694A o

mcwome HO1-, noz MODELs . B o

’ ! E . . \ !

SERIALS PREF!XED 835 838- e

This Operatmg and Service Manual applie# ‘ 1 ' | S
"to HF 8691-4A instruments with serlal ‘ S )
" number prefixes 835, 838-v

'SERIAL PREFIXES NOT LISTED

For new instruments with serial’ number
prefixes above 838, a "Manual Changes"
: sheet is supplied with this manual

©COPYRIGHT | HEWLETT PACKARD COMPANY ‘ ] 1966
1400 FOUNTAIN GROVE. PARKWAY SANTA ROSA, CAI.IFORNIA 95€|04 US.A. '
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\ | Weight:

' | Maximum Leveled Power At least 100 mW

]

© Models 8691A/8692A/8693A /8604A

s!cﬂou L
GINIIIAI. INIOIMATION S

T1=1. DISCIIPTION.
1-2 The Model 8691A through 8694A RF Units,

~ including HO1 and HO2 Models, combine with the 8690A

- Sweep Oscillator to forman 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 g,rid modulated. . .
by circuits included within the RF Unit and have

L
2

Table 1- 1.

Spec ifications

Section I

Paragraphs 1-1tc 1-5

coaxial RF output Option 01 RF Units contain an in-

ternal leveling loop. Internal leveling allows the S\veep -

Oscillator - RF Unit combination to automatically hold
amplitude constant as output' frequency Changes. ‘\

1-4. INSTRUMENT mmrmcnlon.

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 havmg the serialnumber pre- -

fix(es) listed on the title piige. Revisions required to

Residual AM: At least 40 dB below CW output

B Spurious Signals Harmonlcs at least 20 dB below
Ccw output.

Reference Output Direct-—coupled voltage propor -

~ low end 'of the band, increasing approximately
40 v/octave. Output 1mpedance, 30, 000 ohms

3 LeVeling Indicator:
- when power level set too high to permit leveling

~ ating in unleveled mode.

Equivalent Source Matc‘h‘:

" Externally Leveled: ﬂél’éhds upon cetpler.
Unleveled: Less than 2.5:1. | -

the entire band. ¥

8691A, 8692A, Net
25 lbs (11 3 kg)

86934, 8694A: Net,
18 lbs (8 1kg).

17 1bs. (7,6 ke).

10 Ibs. (4,5 k).
Furnished 8690A dial scale corresponding to ire~
| quency range of RF Unit B

MODFL 8691A RF UNIT g
(Installed in 8690A Sweep Oscillator)

Frequency Range 1 to 2 GHz

" ‘Frequency Accuracy (ato/ maximum leveled power)
- ; +1 0

- Frequency Stability:

W output; non- Lol )
“CW output; non | harmonics ‘at least .40 dB below ' 'With 10% Change in Line Voltage: +500 kHz

.tlonal to RF frequency, approximately 0 v at the- Poiwer Variation, External Leveling*:

Front - panel indicator lights | |
Option 01 Internal Leveling:

over entire selected sweep range or when oper-"l o Power Variation:

Power Variation, ‘Unleveled: Less than 10dB oVer o Frequency Range 2 to 4 GHZ

’,Frequency Accuracy (at maximum leveled power)

Shipplng . _RF Power Control: BWO Grid

Shipping \

e Residual FM: <30 kHz peak
Power Variation External Levelingr*

Output Impedance and /or Connector 50 ohms/

RF Power Control BWO Grid

With Temperature: +0.01%/°C

With 10-dB Power Leve! Change: typicallylzo MHz ‘\
Residual FM: < 30 kHz peak ‘ ,

+0. 2dB‘

Output Impedance and / or_Connector: 50 ohms/
Type N .

10 4 dB -
Equivalent Source Match 1.13:1

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

_ +1%
Maximum Leveled Power: At least 70 mW

Frequency Stability: |
N Temperature: +0.061%/°C -
“'With 10% Change in Line Voltage £500 kHz
With 10-dB Power Level Change: typically +40 MHz

lOZdB

'I‘ype N |
Option 01 Internal Leveling:

- Equivalent Source Match: 1.16:1

Power Variation: +0.4 dB

_pzaee 2

L N

1-1




Sectlon ) QR . AR k‘ , n' .
Paragraphs 1-6 to 1-11 o

: ?f‘-;f;;fr‘rable l-l.!',?;.;Specificati‘ons '(Continued)

C .7 L. Models 8691A/8692A/8693A,/8694.A

L .
Sl
1

.~ MGODEL 8693A 'RF UN]JT A
(Installed in 8690A Sweep Oscillator)

‘ Frequency Range 4 to 8 GHz

. Coh i ,‘ *1(7 Lo
Maximum Leveled Power At least 30 mW
: RF Power Control BWO Grid :

Frequency Stability

‘ Frequency Accuracy (at maximum leveled power)

* ;,  TTypeN

With, 10% Change in Line Voltage“ 1 an

: ' With10-dB Power Level Change: typically +80 MHz |
o Pesidual FM: < 50 kHz peak - ] v

3 Lot

"‘Power Variation External Leveling * ,+0.2 dB

'Output Impe danc e and/or Connector 50 ohms/

“_Opuon 01 Internal Levelmg,

.. Power Variatlon (into matched load) +0.5 dB

With Temperatuxe ~t0 01%/ °C TS ‘ EQuivalent Source Match (approx) 1.25:1 Lo
MODELS 8694A HOl -8694A H02-¢:694A RF UNITS | o . |
y (Installed in 8690A Sweep OSclllator) : ’
| 8694A K Hul 8694A  'H02-8694A
Frequency Range 81012, 4 GHz AR to 12 4 GHz T to 11 GHz
Frequency Accuracy (at maximum leveled power) +l% v H rl% | %
. Maximum Leveled Power \ Ll . At least 50 mW At least 25 mW At least 25 mw.
" RF Power Control " | Bwo'Grid 'ffswo Grid | BWO Grid
Frequency Stability | [ o . .
With Temperature 1 40, 01%/°c +0.01%/°C +0.01%/°C
With 10% Change in Line Voltage ¥1'MHz | " { +1 MHz +1 MHz
‘Residual FM | | , < 60 kHz peak | <60 kHz peak < 60 kHz peak .
Power Variation, External Leveling* (40, 2 dB e 10. 2dB : +0.2 dB
Output impedance and/or Connector o .50 ohms/ Ty‘pe‘N‘ 50 ohms,/Type N | 50 ohms/Type N
Option 01 Internal Leveling e . BN | o B
Power Variation (into matched load) ) 3 £0. 75dB 10,75 dB +0.75 dB
Equivalent Source Match (approx.) - 2:1 2:1 2:1

* Exéludin‘g‘ coupler and detector”yariation.

: adapt this manual to serial number prelirtes'?not liSted

~onthe title page are contained inayellow-sheet Manual
Changes insert supplied with the manual.

at the rear of this manual

1-6. INSTALLATION.

1-7. The RF Uit is designed to be installed into the
. 8650A Sweep Oscillator from the rear. To install the
" RF Unit, perform the following steps o “_ )

a. Push the plastic retainlng catch inward to release |

" the handle on the rear of the RF Unit | ;«f
S
_ .b. Raise the RF Unit handle 90 degreesto a position
I perpendicular to the RF Unit rear panel.

. Gently push the RF Unit into the 8690A Sweep'

| B Oscillator from the rear.
1-2

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 ofiices listed . 1.8, OPIRANON.

d Return the RF Unit handle to the locked positlon
in line with the RF Unit reast panel,
firmly secure the RF mxit into the 8690A Sweep
Osclllator | ,

N ,',4/,’ )
7
I "// ’,
‘// .

1-9. Operating prOceduies of the Sweep Oscrllator-
RF Unit combinations are given in the 8690A Sweep
Oscillator Manual.
rear views of a typical 86914-8694A - ‘RF Unit.

described in Figure 1-2

1-10. PIINCIPI.IS Ol OPIIATION.‘

. 1-11. Principles of circuit operation of. the c:weep
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-
‘eration 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) grid modulation, (5) unleveled lamp

control, and (6) internal leveling in Option 01 Models.

02334 -2

This step should

Figure 1-2 shows the front and,
Front "
* and rear panel controls, connectors and mdlcators are - .

o
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_ NLEVELED | 0 - - e
POWER M) LEVEL . [

UNLEVELED. Lights if POWER LEVEL set

too high for leveling across selected frequency
range. ' ' l :

\

POWER LEVEL, Adjust RF power amplitude.

N connector except on Option 01 Models which
have hp precision 50-ohm type N cornectors.

CAUTION

‘Do not couple hp Pprecision connectors.

- RF Output' Connector. Standard. 50-ohm type

EXT ALC GAIN. Adjust gain of ALC circuit
to control flatness of leveling,

SWEEP REF OUTPUT. Output voltage pro-
portional to RF frequency. S

_CAUTION

Application of voltage greater than + 15volts
may damage transistor A1Q1.

ALC EXT-INT. Switch installed on Option 01

RF Units. Selects or disables an internal

leveling loop.

t

C

o

——————

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







. | Crystal Detector
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: Section I

» //
T o ] /

| Paragraphs 2-1t02-10

\ . , 1 . o ' .
, . 4 . v, N ' '
I : h Y slc 'oN " I l | ' ;\ ' '
S . l '

MAINTENANCE

R XN mnonucnou. o

‘. 2-2. This section provides adjustment procedures for
;. the circui’s included within the RF Unit.
- procedurs for BWO replacement and. the required

In addition,

- -electrical adjustments after replacement are given.
' Test equipment required for RF Unit maintenance is

R --listed in Table 2-1.

-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 ad]ustment paragraphs.
If substandard performance occurs, and a circuit ma}-

‘function is suspected, refer to. the troubleshooting

paragraphs m the 8690A Sweep Oscillator Manual.

2 5 TROUBLESHOOTING

o 2—6 Complete troubleshootmg procedures for all
Sweep Oscillator-RF Unit combinations are included -

/ .

in the 8690A Sweep Oscillator Manual. Wh, '
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

Manual

g-1. DETAILED COMPONENT MAINTENANCE,
2-8. Information on etched cxrcuit board repair, in-

cluding . component transistor, and tube -socket re-

placement, and etched conductor repair is given in the
maintenance sectlon of the 8690A Sweep Oscillaaor
Manual.

| 2 9. DlRECTIONAI. 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,

"y

-appli-

Table 2-1. 'I‘est Equipment Requlred for Maintenance
Instrument Critical Spec1fications | Recommended Models
Oscilloscope , Ve'i'tical BandeIdth 5 MHz hp 140 with 1402 and 1420 Plug -Ins

Sweep 'I‘ime Accuracy: 3%

Vertical Sensitivity: 5 mV] cm |

©  hp 175 with 1752 Plug-In :

Sensitivity:

v

b 1. Frequency Response

Frequencv '‘Range; Same as RF ‘Unit used -
100 mV dc from < 0. 35 mW,
high level; > 0.4 mV dc/uW low level
+0.5 dB or better

hp 423

Fixed Attenuator
‘ ‘ Attenuation:

'Frequency Range: Same as RF Unit used
nominal. 10 dB
- nominal 20.dB

‘hp 8491 Option 10: 10 dB
| Option 20 20 dB ‘

Frequency Meter

~Accuracy: * 0 1%

~ Frequency Range Same as RF Un1t used | R

np536

| Power Meter and
'Thermistbr Mount

'Frequency Range Same. as RF Unit used |
Power Range: luW to 10 mW ‘ |

,Jhp 537 X c
hp 121 W1th hp 478 and hp 486

Sy

| 1 Waveguide ~to-Coaxial

Frequency Range Same as RF Umt used

 hp H281, xe1

Accuracy: '+5%

Adapter, , _
" | pC voltmeter Range: 0 to +300V . . Wpd0SBR | .
; | o Accuracy: +0.2% minimum | . hp 3440/3441.
| s - | Input Impedance: 10 megobms‘ - L
Clip-On DC Ammeter | Range: 10 mA to.5amps | npdzs 7

K .

: troubleshooting analysis to define the smallest func- | |
tional circuit block that contains the malfunctioning
circuit. Appropriate references are then madeto thls X




“"_‘Section | :
Paragraphs 2-11 to 2 19

” 2-". IWO 'I'UII REPI.AC!MINT.
2-12. WARRANTY.

2-13. 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.

2 14 ORDERING A REPLACEMENT BWO TUBE.,
2-15. When ordermg a replacement BWO tube from

Hewleti-Packard order, in addition, a replacement .

Time Meter (A3M1). See Paragraph J 6.

2-16. BWO TUBE REMOVAL.
a. Disconnect Sweep Oscillator from AC line power

b Remove RF Umt

| c. Disconnect BWO tube RF Cutput. Watkms—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 supphed with a ‘balun and
adapter attached _

d. Dlsconnect BWO tube leads from terminal as- o

sembly A3.

e. Remove 4 screws fastening BWO tube to chassis.

(Detach and save aluminum mountmg blocks )

.

f . Remove BWO tube.

2-17. 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 50

bolt heads are recessedin countersunk holes Tlghtenl

bolts securely

c Bolt BWO tube to RF Unit chassis Tlghten
mounting bolts e

d, Connect BWO tube RF output as; originally |

connected. e

e. Install replacement Time Meter (A3Ml) on A3
etched circuit locating timing gap over time scale .

zero line
BN

22

. 'Models 8691A/8692A/8693A‘/869.4'A, &

i, .

2 19. ELECTRICAL ADJUSTMENTS

a. Before connectmg BWO tube leads to A3 assembly

i ‘adJust anode voltage as follows:
(1) Set Sweep Oscillator for CW (smgle-frequency) S

.. operation at some frequency above the middle

. of the RF tuning range. .

'{2) Measure anode voltage at Test Pomt 2, oa As- -
semb]y A3, and adjust A1R42, Anode Adjust,

togive anode voltage within +5 volts of the oper- "

ating value on the BWO tube label. ,‘,‘_

b Disconnect Sweep Oscillator from AC line powe/r

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 ope1 .

ating temperature

d. Set Sweep Osciile tor ior Cw operatlon at the
highest frequency in the RF tumng 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 tumng rang"e as .
follows: P ,

(l)Connect equipment as in Figure 2-1. 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 W1thout exceeding max-
imum cathode and hehx currents specified in
‘Table 2-2.

/

Note

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

Table 2-2, - Maximum BWO Currents mA

RF Unit | Watkms—Johnson Varlan .’
Model Helix | Cathode|Helix| Cathode|Anode
86914 | 4.0 |17.0
8692A 3.5 15.0 |
8693A (3.0 |12.2 (30.0] 42.0 | 10.0]
8694A [ 3.0 [12.0 [30.0] 42.0 | 10.0
HO1-86%4A | 3.0 | 12.0 - [30.0] 42.0 | 10.0]
H02-86%4A | 3.0. | 12.0 [30.0( 42.0 | 10.0

© 02334-1



. M_Od'els‘ 8691A/8692A/8693A/8694A‘ .

(3) Manually tuné through the full band checking that
neither cathode nor helix current exceeds the
* maximum values listed in Table 2-2. I 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

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

specxfled in Table 2 -2.

' g. Perform the adjustment procedures given in

Table 2-3, except for the Crystal ALC Leveled Output

, Ad]ustment

!

2-20. ADJUSTM!NT

2-21. The ad]ustment 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 8°%0A Sweep
Oscillator known to be accurately calibrated. Accu-
rate 8690A Sweep Oscillator calibration canbe ensured

\

'MARKER 1 - START/CW

'AMPLITUDE MOD pushbuttons . .

ALL BNC INPUTS and OUTPUTS . . .

- Section II
Paragraphs 2-20 to 2-22

by performing1 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 Oscuhtor Manual:

2-22. ADJUSTMENT CONTROL SETTINGS. U'nlessi
otherwise specified, set the 8690A Sweep Oscillator
controls for all ad]ustments as follows: '

LINE. . . . ... ... e e e e e e . . RF
START /CW ' - '
Low end of specified
MARKER 2 - STOP - range, any RF Unit
STOP/AF '

 SWEEPSELECTOR . . . . . .. ......CW

. All Released

FUNCTION pushbuttons e e e e
. . All Released

ALC . e e e e e e e e e e . . Released
' MANUALSWEEP O S . MAX CCW
SWEEP TIME (SEC) . . . . . . . . .. 100-10
VERNIER. . . . . . . « « + + « .+ . LINE SYNC
~ INT SQ WAVE FREQ. . . . . . . .. .MAXCCW
BLANKING . . . . . . . .. e e e e .OFF
PWR MTRLEVEL. . . . . . . . '+« .+« .. .OFF

1. ANODE VOLTAGE.

- ¢. Set RF Unit POWER LEVEL control to MAX
CwW. '

d. Lonnect 3440 Voltmeter (Table 2 - 1) from Test

- chassis ground.

age shown on the BWO tube label.

-
.

Pertorm ANODE SHAPING and BWO (‘UR-
REN’I‘S adJustment- procedures

‘2. ANODE suApms.
Proceduré

a. Enusre that RF Un1t is properly installed in
8690A

b. Set 869OA controls as follows

FUNCTION. . . . . . .. . START-STOP .
SWEEP SELECTOR N o' A
ALC. . ... ... e e e e Depressed
PWRMTRLEVEL. . . . ... . . . .ON
START/CW . . Low end of Specified range

- c. Connect equlpment as shown in Flgure 2-1,

Table 2-3. Adjustments - | | ' 1

Procedure . |
-a. Ensure that RF Unit is properly mstalled in
: 8690A '

“b. Set 8690A controls as folloWs: N .
FUNCTION. . . . .. . . .START-STOP
SWEEP SELECTOR . . . . . . . . . cw
START/CW. . High end of spec1f1ed range

Point 2 on Terminal Assembly A3 to 8690A

e. Adjust A1R42, ANODE ADJUS’[‘ for the volt- '

RF_UNIT MODELS

8691A  HOI-8694A
8692A HO2-8694A
8693A . ’
8694 A
1 J
' 71‘0 POWER METER ' -
{ Il.!i\IEL INPUY. . :
‘ FROM ,
nF j ‘Laﬁconum/l.evs\.m 6
our , ) QUTPUT l
B =
RF UNIT MODEL o , o
8694A\
g
;\_ ‘ FROM
oRuF'r" Mecon%m/&érvuw el
RO S
475 ' '

. SWEEP OSCILLATOR ApB8690A

2, ATTENUATOR Ap849) - As required to reduce power
to thermistor mount fto less than I0mW

3. THERMISTOR MOUNT hp478 |

4, COAXIAL TO WAVEGUIDE ADAPTER /p X28I

‘5. THERMISTOR MOUNT  ApX486

6. POWER METER /p 43| C newiaene

!

| according to RF Unit used.

02334 1
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Section m o o E
Table 2-3 (Cont' d)

.
W

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

. Table2-3. Adjustments (Cont'd)

d Measure leveled power output If power level
- is not'at least the appropriate minimum level
tabulated below ‘proceed to step e.

RF Unit Model! ~ Power Level, dBm

8691A 20.0

. 8692A. 18.5

' ' 8693A ! 14.8
f 8694A ; 17.0
. HO01-8694A° 14.0

HO2 - 8694A ~14 0

e. ‘AdJustA1R40 ANODE SEAPE ADJ, to achleve' '
the appropriate power output specifled in step
d. Do not adjust A1R40 ANODE SHAPE AD-
3 JUST unless necessary L :

\

3.3W0 cunnu'r_'s.

Procedure :

d Ensure that RF Unlt xs properly mstalled in
86931.

b. Set '8690A controls as fo lows:
FUNCTION, . . . . . . . . START- STOP ,
SWEEP SELECTOR . .\ ....... Ccw
START/CW . . Low end of specmed range

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

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

- specified range..
RF UNIT MODELS

8691 A
8692A
8693A

e. Iflowor hlgh enc current is greater than speci-
fied in Table 2-2, adjust A1R42, ANODE AD-
JUST, to bring current within llmlts

f. Perform ANODE SHAPING adjustment pro-

» cedure, and steps a through e of BWO CUR-

RENTS adjustment procedure .until further
adjustments are not required.

g. On Watkins - Johnson BWO, connect 428 DC
Ammeter clip-on probe around cathode lead
- (yellow). On Varian BWO, connect 428 I'C

Ammeter clip-on probe around anode lead
(blue).

h. Measure cathode (Watkins-Johnson BWO) or
anode (Varian BWO) current with START/CW
at owend of speclfled range, then at hlgh end
of specified range.

i. Repeat steps eand f.

4. HELIX VOLTAGE ‘sunme.
Procedure

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

b. Se. 8690A controls as follows:

“/ FUNCTION. . . + . .o\ ... . AF
SWEEP SELECTOR . .. . . . . . MANUAL
STOP/AF. . . . ........MAXCW

‘¢. Connect 3440 Voltmeter (Table 2- 1) from Test
Point 4 on 8690A Helix Amplitier Asse~mbly :
A4 to B690A chassis ground -

2 5 & , . NOTE
1"_'"-—' | . 1. Use the appropriate equipment
P T Ttaz0 . FREQUENCY
O . RF UNIT METER
i 1402 .__——-——_— T ema
RF_UNIT MODELS P - Be9lA hp336
8694A ‘ 8692A 536
© HOI-8694A 8693A 537
HO2-8694A~ - _ ' R HOI-8694A 537
. \ s , ‘ - | HO2-8694 A 537
: \ rral| o 4 . .
; ouT :
\ . ) |

I. SWEEP OSCILLATOR hpBGSOA . "\

2 ATTENUATOR 408491 - As required 10 reduce power \\
~t0 Crystal Detector to less -than I00OmwW ' ’ : .

3 FREQUENCY METER (Refer ?o Note 1)

Figure 2-2. Maintenance Setup Number 2

5. CRYSTAL DETECTOR Ap423
6. 100 OHM LOAD RESISTOR ' Apl1523
(hp422, 423,424 Option 02)

7 oscu.n.c;scope hp180 .

LIVIERY XY

4. FREQUENCY METER Im537

. 02334-1
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: Sccticn Ii o

‘Table 2-3 '(ant’ d)

. R,.. o 'rablez -3. Ad]ustments Cont'd) -

'

‘Assembly Al

d Set START/CW and MANUAL swms:p for

69.5 Vdc at Test Point 4 on 8690A Assembly
A4, ‘

.- Adjust A1R24, SHAPE ADJ, on "A" Modulator
f or approx1mately 0.0 Vvde -

across AICR3.

\

5

. Connect equipin ent as shown in Flgure 2-2,

. Set START/CW and MANUAL SWEEP for 3.00

+0.01 Vdc at Test Point 4 on 8690A Assembly
Ad, 4 ,

. Adjust A2R12 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.

i. Adjust A2R13, on Freq Shape‘Assembly A2,

for midpoint frequency of specified range. Use
frequency meter and osc1lloscope display to

. ‘determine frequency setting

f. Determme RF output frequency usmg fre-
D . Repeat steps g through j untiladjustmentsare quency meter and oscilloscope display. Fre-
ﬁ not necessary : ~ quency accuracy test limits are giveninstep g.
. Set START/CW and MANUAL SWEEP for g. It necessary, set frequency of RF output by
~ 73.00 +0.01 Vdc at Test Point 4 on 8690A As- compromise. admstment of A1R24 SHAPE
sembly A4. . ADJ, A2R12 and A2R13. .
Vdc at Test Point 4, : t Frequency (GHz) *
8690A Assembly A4 8691A -  8692A 8693A 8694A H01-8694A HO02-8694A
73. 00 + 0,01 2. 000 | '.4'.000 - 8.000 12. 40 12. 40 11.00
~ 66.00 0,61 : 1. 900 - 3.800 7. 600 1'1.96 11.86 10.60 -
59,00 + 0.01 1.800 3v.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 IlO-..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 . 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
: ’ A 10. 00 " 0.01 1. 100 2.200  4.400 8. 440‘ 7.540 7.400
| . 3.00:0.01 1.000 , 2.000  4.000  8.000  7.000 7.000
TEST LIMIT (%) +0. 8 0.8 0.8 0.8 :0.8 +0.8

m. Ad]uf(t A1R24, SHAPE ADJ, on "A" Modulator

* Assembly Al, for hlgh end frequency of spem- :

f1ed range

5. FREQUENCY ACCURACY.

Procedure | i
a. Ensure that RF Umt is. properly installed in
| 8690A ‘
b.  Set 8690A controls as follows:
FUNCTION. . . . . . . . .. v . . .AF
SWEEP SELECTOR . .. . . . . . MANUAL |
STOP/AF. C e e "+ + . « MAXCW

. Connect equipment as shown in Figure 2-2.

Connect 3440 Voltmeter (Table 2-1) from Test -

Point 4 on 8690A Helix Amplifier Assembly A4

to 8690A chassis ground
. Set START/CW and MANUAL SWEEP for volt-

ages at Test Point 4 on 8690A Assembly A4

~aslisted in step g, accordmg to RF Umt used.

02334-2
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Section®l co o Models 8691A/8692A /8693A /86944 o
- Figure 2-3 UL ~ : o = « oo - : -

[ ' ) '
V)‘
3.
%
|
S, RF_UNIT_MODELS . o , |
A 8691A HOI-8694A ;
. 8692A HO2-8694A. N ]
8693A : | L , . T \ j
) — : - ' | :
NOTE | A
7 .8 - - ‘ S
3 I.  Use the appropriate equipment \ o }
“' - DIRECTIONAL ~ FREQUENCY .
. RF UNIT DETECTOR METER -;
S - 869IA hp 786 . hp536 =
' 1az0 ) ~ B692A 787 536
. ORIZ .. . ' ‘
2 e[ ] 86934 788 537
VERT @ . HO|-86'94AV Narda 22440 537
/e | © HO2-B694A° ) with Ap423 537
‘ » 8694A Crystal Detgc'or 537
RF UNIT MODELS -
7 8 '
- | ee0 ) ‘ . ‘ "I
HORIZ Gwapf’n
1402 ' ' '
e e - _
VERt}r—J ) } |
, B ) ;
I. SWEEP OSCILLATOR /IpBGSOA 6. FREQUENCY METER (Refer to Note 1)
2. OSCILLOSCOPE #pi40 | (., T 'CRYSTAL DETECTOR Ap423 |
3. DIRECTIONAL DETECTOR (Refer to Nofe 1) 8. 100 OHM LOAD RESISTOR /pli523( hp422,423:424 Option 02)
4, BNC TEE CONNECTOR N | 9. MALE N to MALE N ADAPTER S
5. ATTENUATOR 'Ap849), As required to reduce 10, DIRECTIONAL DETECTOR 4p 789 (Refer to.Note 1)
~ power fo Crystal Detector to less than 100mW : » C LT .
. . ll‘
' | 3;
Figure 2-3. Maintenance Setup Number 3 o E
2-6 0 023341 L
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T _‘ Section IT "
% o Table 2-3

Modsls 8691A/8592A/8693A /8694A

N
- ‘ Table 2 -3. Ad]ustments (Cont' d)

a. Ensure that RF Unit is properly mstalled m a. Ensure that RF Umt is properly 1nstalled m
8690A : _ L - S 8690A

7. CRYSTAI. AI.C I.EVEI.!D OUTPUT.
Procedure ‘ "

b Set 8690A controls as follows o . ‘Connect equlpment as shown in Flgure ? 3.
/ '« . OmitconnectionC and connection B from BNC | .

; FUNCTION e e .START- STOP : _

SWEEP SELECTOR . . | tee_coepector to vertical mpu:tofoscﬂloscope.l ,

.. ... .AUTO
'START/CW... . Low end of specified range -
STOP/AF

. . High end of specified range | c. Set 8690A cehtrois ae‘\wfellows: ‘
AMPLITUDE MOD. ‘

SWEEP TIME (SEC) | | | INT SQOVIV‘;:‘E’E SWEEP SELECTGR . . . . . ...aAvTO |

o Tl . . START/CW. . . Low end of specified range N

! S STOP/AF. - High end »f specified range |
'c. Set RF Umt POWER LEVEL control to MAX ALC. . .. . Depressed
Cw. _ : "PWR MTR LFVEL. &« 4+ + v ... ..OFF
’ ‘ ‘ - ALC EXT-INT (Option 01 Units). . . . INT

SWEEP TIME (SEC) .

-------

'd. Connect equipment as shown in Figure 2-2. . Suitable for display

Connect 8690A SWEEP OUT tchor 1zontal input

©

of osc1lloscope

Ad]ust AlR14, GRID LEVEL ADJ, so power

output is off durmg the negative going portion
of the square wave modulation signal acorss
the specified range. The display base line
should approximate a str‘ught line.

. Observe detected power cn oscilloscope "

dlsplay

: Adjust‘AlRl, LEVEL SHUNT, so that the

maximum RF power output portion of the dis-
play curve just begins to level off.

'''''

LONNTCTIONS

AL

LRI RS

R3 Vi

\ : ' : toy) . \

Figure 2-4. Component Identification, Interior Left Side |
02334-1 O T o 2.7




- |
- Sectionnm - © Models 8691A/8692A /8693A/8694A
Figure2-5 L r - ' -

o 'Il ty
‘ / :
/
/
AIR40 AIR42 ‘- AIR24 - o g
| ANODE SHAPE = ANODE SHAPE '
| ADJ | ADJ. . . . ADJ -
=0 =, Loz
' = AN A=
= D =
AIRY LAl AlRIA A2 A3
LEV SHUNT "A" MODULATOR GRID LEVEL FREQ SHAPE  TERMINAL
| ASSY U ADd ASSY' ASSY
, | 8691A-A-4
Figure 2-5, 'Compbnent and Adjustment Identification, Interior Top View
2-8 | - L . | S 0233422
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Models 8691A /8692A/8693A /8€94A , ~ Section I

[

,, T . . Figures 2-6/2-T

N

/

o - *Junction AIR38, A1R39 - Emitter A1Q1
» ’ - 20 V/div 5 ms/div S , 20 V/div 5 ms/div.

Y

Figure 2-7.. Wayeforms
o 023342
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Figure 2;8,' Component Identification, Assembly A2
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,3-'0
3-2. This section contains information for ordermg..r '

T o o t

mnowcnou. e

replacement parts. Table 3-1 lists parts in alpha-

" DL

‘DR

numorical order of their reference. ‘designators and
indicates the description and hp stock number of each

part, together with any applicable nctes. Miscellaneous .
- parts are listedat the endof
parts in alpha-numerlcal order of their hp stock num-

ber and provides the following infor mation on each part

n. Descr:ption. o |
b. . Manufacturer of the part wa five-dlgltcode see .

. list of manufacturers in Table 3-3.

¢, Manufacturer' s part number.
d. Total quantity used (TQ column)

3.3, onnnmo INFORMATION.
- 3-4. To obtain replacement parts, address order or

1nquiry to your local Hewlett Packard Field Ofﬂce (see

list at rear of this manual for addresses)

3-5.

Table 3-1. Table 3.2 lists

. N

Section oI |

L o paragraphs31t°3”6‘
AR szcnou .

urucnlu um

1

Identlfy
parts’ by thelr Hewlett Packard Stock numbers. .

‘To obtain a part-that is not listed, include:
' a. Instrument model number.
'b. Instrument serial number.

" “c. Description of the part.

d. Function and location of the part.

/

'3-6. BWO tubes hsted as alternate replacement for

particular BWO tubes are not strictly interchangeable.

-Alternate BWO tubes require different helix voltage
_shaping remstance valueson Freq.Shape Assembly A2.

For this reason, order a BWOQ. replacement tube only

E by the hp stock number printed on the labelof tho BWO

tube to be replaced.

0 L L '~ REFERENCE DESIGNATORS

A . agsembly . E = misc electronic part P = plug \ = yacuum, tube, neon
B ~ 4 motor F = fuse Q =  tranhsistor _ bulb, photocell, etc.
BT = battery . . FL = filter R .= resistor VR = voltage regulator
c = capacitor’ . J = jack RT = thermistor w = cable
(0) 4 = coupler ’ K = relay s = awlteh X = -gocket
CR = dicde L = inductor T - = transformer. ' = - ¢ryatal
= delay line . M = meter’ " TB = terminal board .
' DS = ‘devlce slgnallng (1amp) MP . . = mechanical part . TP ~ {8t point A
ABBREVIATIONS ) . L "
A = amperes , ‘ H = henriea NPN - = négntivo-positlvm' RMS root-maoan squara
. A.F.C, = automatic {frequency control HEX = hexagonal ‘ L negative - RWV; = reverse working
. AMPL = amplifier = - . HG = mercury ‘NRFR = not recommended for ' voltage
B.F,0. = beat frequency osullator HR " l‘(’l'r(s)' NSR - fietld repla;wlment ! S-B = glow-biow
BECU = beryllium copper = B § = intermediate freq no l“p‘"";;” SCR = sorew
BH = binder head ' IMPG - = lmpregnated . replaceable _ SE: = selenlum
BP = bandpass .. ! INCD = incandescent’ , ' SECT = gection(s)
BRS ' ‘= brass INCL = include(s) OBD = order by description SEMICON: = memiconductor
BWO = backward wave oscillator _INB = insulationied) OH - = oval head ) = ‘silicon
. v : INT = internal (9).9 = oxide ‘ S}L = silver
CCW = counter-clockwise . - - : ‘ 8L = glide
CER . = ceramic ' - K kilo = 1000 B - SPG = spring
CMO - = cabinet mount only ~LH = left hand p = peak .- SPL = gpacial
COEF = coemdent LIN .= linear taper - PC = printed circuit 887 = stainless steel
- COM = common LK WASH = lock washer PF: = pleofarads = 10 SR = split ring
COMP = composition - LOG = . logarithmic,taper L farads v 8TL = gteel
COMPL = complete LPe - = “low pass filter PH BRZ = phosphor bronze - A = tantalum
CONN = connector Y M . % millt= 10-3 PHL = 'Philiips ‘ D = time delg
cp = . cadmium plate MEG . = meg = 106 PIV- = penk Inverse voltage .  poy & toggle y
CRT = cathode-ray tube X v MET FLM = m '{ 'l PNP = positive-negative- THD " BR
CW = clockwise | metal {Hm . positive .o = thread
‘ ‘ MET OX: = metallic oxide /0 = partof. ' T = titanjum
‘DEPC = depouited carbon MFR = manpcturer POLY - ng o TOL = toleranze
= drive ‘ MINAT = miniature PORC o gor}c’xelﬁn LA TRIM = trimmer
ELECT = electrolytic ‘ . Ilgglg - mgll::;l:ary\ PoS = posttion(s) | : 'rw'r. = traveling wave tube
ENCAP = encapsulated i MY. = " lur"s POT = potentiometer U = micro= 10-8
EXT = external : R A : . PP = peak-~to-peak AR . :
F « farads N = 'nano (10-9) PT = point VAR = varluble
FH .= flathead - | T N/e ‘= normally closed .- ; PwVv = peak worklng voltage : VDCW,.- o d\n;wurklng Avolts
FILH = fillister heud’ .~ NBE = neon v a w/ = with
FXD = {ixed . . ‘ ‘ NIPL = nickel plato RECT = rectlﬂer w = watts
‘ - o N/O - normally open RF =, radio rrequency WIV = working inverse
GE = germanium NPO | .= negative positive zero. RH 4 vound head ox oo voltage
GL ™ glass ' R Y - (zero temporature ;. s right hand ww. = wirewound
: coefﬂcwnt) ©. - RMO . = rack mount' only 'W/O = without o

023342
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k

~ Sectio . . Models 8691A/8692A/8693A/8694A
- Table 3-1 * | o ‘ T A
o Ta,bl'e‘l‘3--1. Réference Designation Index
-‘%ﬁ;&’{f& - \@‘StmkNo o | | Déscription # Note
A |08691-6102 . | ASSY:"A" MODULATOR o
AICL 01800161 “C:FXD ELECT 3.3 UF 20% 35VDCW
A1C2 © 0180~-0116 C:FXD ELECT 6.8 UF 10% 35VDCW
A1C3 0160-0383 | C:FXD MICA 10 PF 10% 2500VDCW |
ALCH 0150-0052 * C:FXD CER 0,05 UF 20% 400VDCW
~ A1C5 0160-2216 C:FXD MICA 820 PF 5% |
A1C6 0140-0199° | C:FXD MICA 240 PF 5% 300VDCW /
ALCR1 1901-0033 | DIODE:SILICON 1N4BSB - |
AICR2 = | 1901-0033 DIODE :SILICON 1N485B
A1CR3 THRU | | \ | .
A1CR11 - 1901=-0096 DIODE :SILICON 120V 3 PF
‘A1CR12,cr13l 1901-0033 DIODE:SLLICON IN4B85B =
AICR14 , ~ NOT ASSIGNED - .
A1CR1S - ‘1901-00'26 . DIODE:SILICON 0.75A 200PIV
 A1Q1 | 18540232 . | TRANSISTOR:SILICON NPN
AlQ2 1853=0020 TRANSISTOR:SILICON PNP
A1Q3. - | 1853-0037 | TRANSISTOR:SILICON PNP
AlQ4 © 1854-0022 TRANSISTOR:SILICON NPN
- A1Q5 1851-0017 TRANSISTOR :S1LICON NPN
ALQ6 . 1854= 0732 TRANS ISTUR :SILICON NPN |
~A1Q7 1854--0003 "TRANSISTOR3SILICON NP}
A1Q8 1853=-0010 TRANSISTOR :SLLICON PNP
ARl 21001773 R:VAR WW 1K OHM 10% LIN 1/2W
- A1R2 0698-3428 "R:FXD MET FLM 14,7 OHM 1% 1/8W
: A1R3 0757-0430 - "R:FXD MET FLM 2,21K OHM 1% 1/8W
- A1RA 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W,
AlRS5 0757=-0442 R:FXD MET FLM 10K OHM 1% 1/8W
A1R6 - 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W
“Al1R? 0757=0454 R:FXD MET FLM 33.2K OHM 1% 1/8W ;
A1RS 0757-0428 R:FXD MET FLM 1,62K OHM 1% 1/8W |
A1RY 0757-0199 * R:FXD MET FLM 21,5K OHM 1% 1/8W
“A1R10 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8W
 AIR1L 0698-3175 R:FXD MET FLM 147K ONM 1% 1/2W
. AJR12 0757=-0416 R:FXD MET FLM 511 OHM 1% 1/8W
" A1R13 0757-0442 . R3FXD MET FLM 10K OHM 1% 1/8W
© AlR1A . . '2100~0969 | R:VAR COMP 50K OHM 20% LIN 1/2W
- AR15 0698-3151 R:FXD MET FLM 2,87K OHM 1% 1/8W
| AlR16 . | 0757-0063 R:FXD MET FLM 196K OHM 1% 1/2W .
AIR17? | 0757-0839 R:FXD MET FLM 10K OMM 1% 1/2W .
'A§R18 THRU . , | -
A1R22  0760=0023 - R:FXD MET OX 150K OHM 1% 1W
A1R23 . 0764=0007 R:FXD MET OX 27K OHM 5% 2W
AIR2& | 2100=-1775 | R:VAR WW 5K OHM 10% LIN 1/2w
- AIR25 THRU| *~ . S oo
A1R33. 0757=0280 R:FXD MET FLM 1K OHM 1% 1/8W
AlR34 0761-00%2 _R:FXD MET OX 56K OHM 5% 1W »
ALR35 /. 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W | . | \
“AIR36 0698-3450 'R:FXD MET FLM 42,2K OHM 1% 1/8W(8691A) o
A1R36 | " 0698=3450 R:FXD MET FLM 42,2K OHM 1% 1/8W(8692A o x
- A1R36 0698=3450 © R:FXD MET FLM 42,2K OHM 1% 1/8W(8693A | it
AIR36. - | 0757-0463 RsFXD MET FLM 82,5K OHM 1% 1/8W(8694A | L
~ A1R36 - | 0757-0459 R:FXD MET FLM 56,2K OHM 1% 1/8W H01-8694A;» x
AIR36 | 0757-0462 R:FXD MET FLM 75,0K OHM 1% 1/8W(HO2-8694A Cox
- | .|, * FACTORY SELECTED PART;TYPICAL VALUE. G]VEN
- o - | C# See list of abbreviations iﬁl"introdudlion‘ to this hctlibn -
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| Models 86914 /8692A /86934 /8694A Section Il

- “ Table 3-1 =
ey | ‘ . Table 3-1. Reference Designation Index (Cont'd)
*) 'gesffglg%fgn ‘| @ Stock No. | i Description # Note
A1R37 | O757-0459 R:FXD MET FLM 56,2K OHM 1% 1/8W .
A1R37 0757=0459 - R:FXD MET FLM 56,2K . OHM 1% 1/8W [ »
 A1R37 0757~0459 R:FXD MET FLM 56.2K OHM 1% 1/8W .
! | . 8693A(4,0-8,0 GH2)
r " A1R37 0698-3161 ~ R:FXD MET FLM 38.2K OHM 1% 1/8W .
. ' B64A(8.0-12,4 GHZ) o
A1R37 . 0698~3162 " R:FXD MET FLM 46.4K OHM 1% 1/8W .
; | L HOL=8694A( 7, 0~12,4GHZ) '
A1R37 0698-3161 "R:FXD MET FLM 3843K . OHM 1% 1/8W .
| . HO2-B694A(7,0-11.0 GHZ)
A1R38 0757=0465 RtFXD MET FLM 100K OHM 1% 1/8W
A1R%9 0757=-0137 R:FXD MET FLM 750K OHM 2% 1/2W
A1R40 . 2100-0945 R3VAR MET FLM 500K OHM 20% TYPE M
A1R41 0757=-0463 R:FXD MET FLM 82,5K OHM 1% 1/8W
A1R42 2100-0945 R:VAR MET FLM 500K OHM 20% TYPE M
* AIR43 0757-0458 R:FXD MET ?Lu'ﬁ%,lx OHM 1% 1/8W .
- ALR4A 0757=03714 R:FXD MET FLM 485K oHM 1% 1/2w
: A1RM5 0757-0063 R:FXD MET FLM 196Kk OHM 1% i72W.
C A1Vl ‘| 1940~0013 ELECTRON TUBE382.0 * 1V
I A2 | 0B691-6108 | ASSYIFREQ SHAPE(B691A-8694A)
) e SPECIAL MODELS ~
e ARl | 0757-0458 ~ R:FXD MET FLM 51,1K OHM 1% 1/8W
) ~ A2R2 0757-0458 R:FXD MET FLM 51,1X OHM 1% 1/8W
" . A2R3 TMRU | 7 o
A2R11 | | NOT ASSIGNED |
AR1z . | 2100-1418 R:VAR COMP 50K OMM 20% LIN 1/5W .
A2R13 - 2100-0917 _ R:VAR COMP 500K OHM 20% LIN 1/5W .
A2R14 2100-0918 R:VAR COMP 1 MEGOHM 20% LIN 1/5W .
A2R15 2100-0918 R:VAR COMP 1 MEGOHM 20% LIN 1/5w .
A2R16 2100-0918 R:VAR COMP 1 MEGOHM 20% LIN 1/5W .
. A2R17 2100-0918 R:VAR COMP 1 MEGOHM 20% LIN 1/5w .
AZR1E - 2100-0918 R:VAR COMP 1 MEGOHM 20% LIN 1/5W .
'A2R19 2100-0918 R:VAR COMP 1 MEGOMM 20% LIN 1/5W .
'A2R20 2100-0918 | . R:VAR COMF 1 MEGOHM 20% LIN 1/5W .
A2R21 2100-0918 . R;VAR COMP 1 MEGOHM 20% LIN 1/5W .
A2R22 1 2100-0918 R:VAR COMP 1 MEGOHM 20% LIN 1/5W .
A2  08691-6103 ASSY IFREQ SHAPE(8691A)
| - - USED. W/1951-0020 BWO)
! | A2R1 THRU | N
1. A2R11l - ~ FACTORY SELECTED VALUE .
A2R12 2100-1777 R:VAR COMP 20K OHM 10% LIN 1/2w
- A2R13 2100-0969 - R:VAR COMP 50K OWM 20% LIN 1/2w
A2 08692-6101 ASSYIFREQ SHAPE(B692A)
| , N | USED W/1951-0064 BWO
% A2R1 THRU o | | -
| ARLS FACTORY SELECTED VALUE | .
| ~® FACTORY SELECTED PART;TYPICAL VALUE GIVEN
W
| # See list of abbreviations in Introduction to this section
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Section Il o Models 8691A/8692A /8693A /8394A
Table 3-1 - o S | o
) - ' Table 3-1: 'Reference 'Dé'si.gna'tioﬁ Index (Cont’ Q)
gfgfiﬁ?f& - ® Sfdck No. 'Description # Note
AZ 0869246102 | = ASSYIFREQ SHAPE(8692A)
- . ' , ' USED W/1951-0055 ALT 8wO .
'A2R1 THRY , |
A2R13 * FACTORY SELECTED VALUE .
A2 08693-6101 ASSY sFREQ SHAPE(B693A)
o L USED W/1951-006% ALT BWO
A2R1 ‘THRU | o -
A2R13 FACTORY SELECTED VALUE .
A2 086936102 ASSY sFREQ SHAPE(B693A)
SR USED W/1951-0057 BWO
A2R1 THRU |
A2R13 | 'FACTCRY SELECTED VALUE .
A2  0B69A-6101 | ASSY:FREQ SHAPE(B8694A)
| USED W/1951-0066 ALT 8W0
A2R1 THRU R
A2R13 FACTORY SELECTED VALUE .
A2 . 08694-6102 ASSY 1FREQ SHAPE(8694A)
| - ; USED W/1951-0058 BWO
A2R1 THRU | | | .
- A2R13 | FACTORY SELECTED VALUE .
A2 . 08694-6103 ASSY sFREQ SHAPE(MOL-8694A)
\ USED %/1951-0066 ALT BWO
A2R1 THRU - -
'A2R13 FACTORY SELECTED VALUE »
A2 086946108 ASSY sFREQ SHAPE (HO1-8694A)
. , ~ | USED W/1951-0058 BWO -
" A2R1 THRU 8 | R | ;
 A2R13 L FACTORY SELECTED VALUE SR .
A2  08694-6105 | ASSY:FREQ SHAPE(MO2-8594A) o
| 'USED W/1951-0066 ALT BWO | ;
~ A2RL THRU | - \ | R
| a2r13 | | ~ FACTORY SELECTED VALUE | .
A2 | 086946106 ASSY IFREQ SHAPE(HO2-8694A) -
N - USED W/1951-0058 BWO . -
CA2R1 THRU | - | -
A2R13 D FACTORY SELECTED VALUE . .
A3 | 08691-6118 .| BOARD ASSY(BWO TERM R
o B rAcionv SELECTED PART;TYPICAL VALUE GIVEN
- I S # See list of abbreviations in introduction to this section = | |
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" Models 8691A /8692A /8693A /8694A

Section Il

( | -Table 3-1
Table 3- 1 Reference Designation Index (Cont' d)

I gfé';’{fgn @ Stock No. . Description # Note .
ﬁ, A 08691-6110 DETECTOR :D)RECT ) ONAL(8691A, OPT 01)

3 M 08692-6110 |  DETECTOR:DIRECTIONAL(8692A, OPT 01)

: A 086936110 DETECTOR :DIRECTIONAL(8693A, OPT bl)

3 AS © 1130-0032 'COUPLER :D IRECT 1ONAL(8694A, OPT 01

A ‘ | HO1-8694A, OPT 01, HO2-8634A, OPT 01)

3 A6 08694-6110 DETECTOR 1CRYSTAL(8694A, OPT O1

- 3 nm-asgn, OPT O1,. uoa-8694A, 8 PT 01)

i cPL 112500777 |  ADAPTER:UG29(BE94A, OPT 01, HOL-8604A

. o OPT 01, HO2-8694A, OPT C1)

- DSl 2140-0092 LAMP : INCANDESCENT 60 MA 5V

’ﬁ | 1450-0152 LENS 1RED PLASTIC

. -1450-0153 LAMPHOLDERIFOR T-1 SERIES

. COFLL 360D | FILTER:LOW PASS(8692A OPT 01)

- ) 00694604 FILTER:LOW PASS(8634A OPT 01, HOL-B634A

3 o OPT 01, H02-8694A OPT 01)

- / | ‘

. J1 1250-0083 CONNECTOR sRF BNC

- R1 2100-2675 R:VAR COMP 2 SECT 1K OHM 20% LIN

'. R3 2100-0051 R:VAR COMP 20K OHM 104% CWI_OG 2W

v s1 3101-0957 |  SWITCH:DPDT(OPT 01)

@~ vl 1951-0020 ELECTRON TUBE :BWO(8691A)

8 vl 11951-0064 ELECTRON TUBE :BWO(8692A |

: vi '~ 1951-0057 ELECTRON TUBE :BWO(8693A »

0 vl - 1951-0058 ELECTRON TUBE sBWO(8694A,H01-8694A ,HO2-8694A)

- vl 1951-0066 ELECTRON TuBg 18wo{ALT FOR 1951-00%8) 1
o o | -

. V1 1951-0065 ELECTRON' TUBE:BWO&ALT FOR 1951-0057; 1

3 1 1951-0055 ELECTRON TUBE sBWOCALT FOR 1951-0064 1

: w1 08691-6003 CABLE ASSY:8691A OPT 01

P ‘w1 08691-6003 | CABLE ASSY:8692A OPT O1

A w1 08691-6003 CABLE ASSY18633A OPT 01

b wl 08691~6003 CABLE ASSYi8634A OPT O1,HO1-8694A OPT 01,

| | S H02-8634A OPT 01. .

| | Mi SCELLANEOUS

;- ’ ' 0370-0133 , KNOB15/8" DIA 1/4" SHAFT

‘ t | 31500054 FILTERIAIR |

: 08691-0100 PANEL:FRONT(8691A)

e 08691-2003 HANDLE ASSY |
v 08691-2110 SCALE 11.0-2.0 GHZ(86914) |
S ~ * FAGTORY SELECTED PART;TYPICAL VALUE GIVEN

k - 1-REFER TO PARAGRAPM 3-6,

oy ¥ ’

| | # S» list of abbreviations in introduction to this section } |
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Section I S Models 86914 /8692A/8693A /8694A
Table 3-1 I 3 A/88S:
o Table 3-1. Reference Designatloﬁ _Index (Cont' d)

Eﬁg&'{f&‘ | ® stock No. " Description # o Note

08691-2112 | PANELIREAR - B

08692-0100 PANEL sFRONT(8692A
08692-2110 | SCALE$2,0-4,0 GHZ(8692A)
086930100 PANEL sFRONT({8693A
- 08693-2110 SCALE 14,0-8.0 GHZ(8693A)
© 086940100 PANEL sFRONT(8693A & OPT 01) -
08634-0102 | PANEL sFRONT(HO1-8694A & OPT 01
08694-01084 | - PANEL :FRONT(NO2-8654A & OPT Ol
08694-2110 |  SCALE18,0-12,4 GHZ(8694A & OPT 01)
086942111 - SCALE$7,0-12.4 GHZ§H01-8694A & OPT 01;
08604=2112 SCALE 17.0-11.0 GNZ(HO2-8694A & OPT O1

# Sio;linf of qbbro'vi\auom in introduction to this a‘s;clion ,l |
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Models 8691A/8692A/8693A /8694A o - " | - o R - Section III

3 - Table 3-2
Table 3-2.. Replaceable Parts
g | @ StockNo. C o Description# =~ - Mir, Mfr. Part No, TQIV .
; 0140-0199. C:FXD MICA 240 PF 5% 300VDCW . | T2136 | DM15F241J 1,
0150-0052 C:FXD CER 0,05 UF 20% 400VDCW ‘ -, 56289 | 33C17A. . 1l
i : 0160=0383 - C:FXD MICA 10 PF 10% 2500VDCW |- 28480 | 0160~-0383 1
i T 0160-2216 C:FXD MICA 820 PF 5% / | 28480 | 0160-2216 1l
B | 0180-0116 C:FXD ELECT 6.8 UF 10% 35VDCW ' 56289 | 1500685X9035B2 1
.} 0180-0161 . C:FXD ELECT 3.3 UF 20% 35VDCW ‘ 56289.1 150D335X0035B2 1]
. 3600 o - FILTER:LOW PASS(8692A OPT 01) ... |cB480| 3600 - |1t
- 05370=0133 KNOB :5/8" DIA 1/4"™ SHAFT n 1-28480 | 0370-013% - - 1
00694=604 .FILTER:LOW'PASS(8694A,H01,H02, OPT 01) 28480 | 00694604 1l
0698-3151 | R:FXD MET FLM 2,87K OHM 1% 1/8W 28480 | 0698-3151 1
0698-3157 R:FXD MET FLM 19,6K OHM 1% 1/8W | 28480 .| 0598-3157 1
0698-31 61 ~ R:FXD MET FILM 38,3K OHM 1% 1/8W .| 28480 | 0698-3161 |2
0698-3162 | R:FXD MET FLM 46,4X OHM 1% 1/8W ‘ 28480 | 0698-3162 1
0698-3175 'R:FXD MET.FLM 147K OHM 1% 1/2W 28480 | 0698-2175. 1
0698-3428 'R:FXD MET FLM 14,7 OHM 1% 1/8W 28480 | 0698-3428 - 1l
| . 0698=3450 | R:FXD MET FLM 42,2K OHM 1% 1/8W - | 28480 | 06 -333 3 |
0757=-0063 R:FXD MET FLM 196K OHM 1% 1/2w - 28480 0739-. ? 2
0757=0137 R:FXD MET FLM 750K OHM 2% 1/2W 28480 | 0757-0137 11
0757=0199 ~R:FXD MET FLM 21,5k OHM 1% 1/8w 28480 | 0757-0199 1
0757=-0280 | R:FXD MET FLM 1K OHM 1% 1/8W K . | 28480 O7§ -0280 10
0757-0374 | RIEXD MET FLM h85K OMM 1% 1/2W | 28480 | 0757-0374 1
o 0757-0401 ‘R:FXD MET FLM 100 OHM 1% 1/8W L ] 28480 1 0757=0401 1
] - 0757-0416 | R:FXD MET FLM 511 OHM 1% 1/8W .| 28480 | 0757-0418 2
: . 0757-0428 R:FXD MET FLM 1,62K OHM 1% 1/8W - | 28480 | 0757-0428 1l
b 0757-=-0430 R:FXD MET FIM 2,21K OHM 1% 1/8W o 28480 | 0757-0430 1
. - 0757=-0442 R:FXD MET FLM 10K OHM 1% 1/8W ' | 28480 | 0757-0442 2
R T 0757~-0454 RIFXD MET FLM 33.2K OHM 1% 1/8w 28480 | 0757-0454 1
| 0757-0458 R:FXD MET FLM 51,1K OHM 1% 1/8W - | 28480 | 0757-0458 3
; | 0757=-0459 “R:FXD MET FLM 56,2K OHM 1% 1/8W 28480 | 0757-0459 4
| 0757=-0462 R:FXD MET FLM 75,0K OHM 1% 1/8W 28480 | 0757-0462 1
L 0757-0463 R:FXD MET FLM 82,5K OHM 1% 1/8w | 28480 | 0757-0463 2 |
0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W . | 28480 | 0757-0465 1
0757-0839 | R:FXD MET FLM 10K OHM 1% 1/2W | 28480 | 0757-0839 1
0760-0023 R:FXD MET OX 150K OHM 1% 1W 28480 |  0760-0023 5 |
0761-0032 R:FXD MET OX 56K ONM 5% 1w ' 28480 | 0761-0032 1
0764-0007 R:FXD MET OX 27K OHM 5% 2w | 16229 C 428 |2
1130-0032 COUPLER:DIRECTIONAL | | 28480 | :1130-0032 1
- 1250-0083 CONNECTOR :RF BNC - | 28480 [ 1250-~-0083 1
1250-0777 ADAPTER:UG29 | . | 28480 | 1250-07 11
1450=0152 - LENS sRED PLASTIC : 108717 | 102XX-R 1Y
1450-0153 LAMPHOLDER FOR T-1 SERIES 08717 1025R 1
1851-0017 | TRANSISTOR:2N1304 . | ' 01295 | 2N1304 1
1853-0010 | TRANSISTORsSILICON PNP - 28480 | 1853-0010 1
1853=0020 TRANSISTOR:sSILICON PNP 28480 [ 1853-0020 1
1853-0037 ‘TRANSISTORsSILICON PNP o 28480 | 1853-0037 N
1854-0003 . | TRANSISTORsSILICON NPN ‘ : | 28480 | 1854-0003 11
18540022 ~ TRANSTSTOR:STLICON NPN © [ 28480 | 1854- 0022 1
18540232 TRANSTSTOR:SILICON NPN | ' 28480 1854-0232 12
1901-0026 DIODE :SILICON 0.75A 200P1V 28480 | 1901-0026 1
1901-0033 "DIODE :SILICOM 1N485B - 28480 | 1901-0033 5
1901-0096 DIODE:SILICON 120V 3PF . ‘ 28480 | 1901-0096 9
. 1940-0013 ELECTRON TUBE 82.0%1v o 74276 | z82R7 1.
1951-0020 ELECTRON TUBE:BWO(8691A) : | 1
.

- # See list of abbreviations in introduction to this section
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- Section TII Coo R -  Models 8691A/8692A//8693A /8694A

Table 3-2
~ Table 3-2. 'Replaceable P>rts (Cont'd)
@ Stock No, ‘ - Description# .' Mir. 'Mfr. Part No, 'I‘Ql | ‘
1951-0055 @ | ELECTRON TUBE :BWO - | 3 28480 | 1951-0055 1
. 11951-0057 . | ELECTROM TUBE sBWO(8693A o 1 28480 1951-0057 1
L 1951-0058 "ELECTRON TUBE :BWO(8694A - | 28480 | 1951-0058 1
e 1951-0064 ~ ELECTRON TUBE :BWO(8692A = 28480 | 1951-0064 1
| 1951-0065 ELECTRON TUBE sBWO | | | 28480 | 1951-0065 11
- 1951-0066 ELECTRON TUBE :BWO ~ | 28480 | 1951-0066 1
2100-0051 R:VAR COMP 20K OHM "10% CWLOG 2W 28480 | 2100-4051 11 b
2100-0917 - R:VAR COMP 500K OHM 20% LIN 1/5W 28480 | 210(=0917 1
2100~-0918 R:VAR COMP 1 MEGOHM 20% LIN 1/5W 28480 | 2100-0918 19
. 2100=0945, . R:VAR MET FLM 500K OHM 20% TYPE H | 28480 | 2100-094 2
2100-0969 R:VAR COMP 50K OHM 20% LIN 1/2W N ‘ 28480 2100-096 12
21001418 R:VAR COMP 50K OHM 20% LIN 1/5W | 28480 | 2100-1418 1
2100-1773 ° R:VAR WW 1K OHM 10% LIN 1/2W - | 28480 | 2100=1773 1
2100-1775 R:VAR WW 5K OHM 10% LIN 1/2W | 28480 | 2100-1775 1
2100-1777 - RiVAR COMP 20K OHM 10% LIN 1/2w 28480 2100-1777 {1
2100=2675 R:VAR COMP 1K OHM 20% LIN(2 SECT) .| 28480 | 210C=2675 1
2140-0092 'LAMP : INCANDESCENT 60 MA 5V | 71744 | CMB8-685 1
- 3101-0957 . | SWITCH:DPOT | - 88140 | 8909x310 1]
' 31500054 FILTER:AIR : 28480 3150-0054 1
08691~0100 PANEL :FRONT(8691A) . S 28480 | 085691-0100 1
08691~2003 | HANDLE ASSY - 28480 08691-2003 1
08691=-2110 |  SCALE3$1.0=2.0 GHZ(8691A) | ‘ 28480 08691-2110 1|
- 08691~2112 PANEL :REAR .| 28480| 08691-2112 1
08691-6003 = | CABLE ASSY(8691A 8692A,8693A,8694A) 28480 | 08691-6003 4
08691-6102 ASSY :"A" MODULATOR , 28480 | 08691-6102 1
08691-6103 | ASSY:FREQ SHAPE(8691A) ‘ 28480 |  08691-6103 1
08691-6104 | ASSY:FREQ SHAPE(8691A) - | 28480 08691-6104 bR
- 08691=6118 BOARD ASSY :BWO TERM . | 28480, 08691-6118 1
08691-6110 DETECTOR sDIRECTIONAL(8691A OPT 01) 28480 | 08691-6110 11
08692-0100 . PANEL sFRONY 8692A) 28480 08692-0100 1
- 08692~-2110 SCALE : 22,0=4,0 GHZ(8692A) , ' : 28480 | 08692-2110 1
08692-6101 - 'ASSY sFREQ SHAPE§8692A ' 28480 | 08692-6101 1
08692-6102 ASSY :FREQ SHAPE(8692A 28480 | 08692-6102 1 |
08692-6110 DETECTOR :DIRECTIONAL(8692A OPT 01) | 28480 08692-6110 1
08693-=0100 ~ PANEL sFRONT(8693A) . | 28480 08693-0100 1
08693-2110 SCALE 14,0-8,0 GHZ(8693A) | | 28480 | 08693-2110 1
08693-6101 ASSY sFREQ SHAPE§8693A o 28480 | 08693-6101 1
08693-6102 - ASSY sFREQ SHAPE(8693A 28480 | 086936102 1
08693-6110 ~ DETECTOR D IRECTIONAL(8693A OPT 01) 28480 | 08693-6110 1
. 08694-~-0100 | PANELsFRONT(8694A & OPT O1) .| 28480 | 08694=0100 11
08694=0102 PANEL :FRONT(HO1-8694A & OPT 01) = 28480 | 086940102 1
086940104 PANEL sFRONT(NO2-8694A & OPT 01) | 28480 | 08694-0104 1
08694-2110 SCALE 18,0-12,4 GHZ(8694A & OPT 01) 28480 | 0869%4=2110 1
08694-2111 SCALE 37,0-12.4 GHZ HO1-8694A & OPT 013 28480 | 0869%4-2111 1
08694~2112 SCALE 17,0~11,0 GHZ(HO2-8694A & OPT 01) .| 28480 | 086%-2112 1
- 08694-6101 ~ ASSYSFREQ suAPE(8694A) 28480 | ' 086%4=6101 1
086946102 ASSY tFREQ SHAPE 8694A) j * 28480 | 086946102 11
08694-6103 . ASSY :FREQ SHAPE(HO3.~8694A) . 28480 | 08694-6103 1
086946104 . ASSY sFREQ SHAPE(HO1-8694A | , 28480 | 086946104 1
. 086946105 ASSY sFREQ SHAPE(MN02-8694A | 28480 | 086946105 11 ,
08694-6106 ASSY sFREQ SHAPE(HO2-8694A) 28480 | - 086946106 1
0869u-6119 DETECTOR :CRYSTAL(8694A ,HO1,HO2, OPT 01) | 28480 | 086946110 1|

'# Sen list of vubbiovicﬁom in intxoddeﬁon to this section
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Models 8691A,/8692A/8693A/8694A

Code

00000
00136
00213
£ 00207
00334
00348
00373
00656
00779
00781
00815

00853
00866
00891
00929
01002

01009

- 01121

01255
01281
01295

01249
01519

- 1670

01930
01961
02114
02116
02286
02660
02735

02771

02777,
02875

. 03508

03705
03797
0318
03877
03888
03954

04009

04013
04062

04272

04354
04404

04651

04673
04713

04732

04773
04796

- 04811
04870

04919
05006

Singer Co.,

-Arco Electronic Inc.

‘Sequoin Wire Co.

1

o 'l'AII.! 6-3. 4
CODI I.IS'I' OF MANUFACTUR!RS

The following code numbers are from the Federal Supply Code for Manu!acturers Cataloging Handhooks 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 arbitraruy assigned to
suppliers not appe.u‘ing in the H4 Handbooks.

Manufacturer

Any supplier of U. S.
Mount Holly Springs, Pa.
Rochester, N. Y.
Danieison, Conn,

. ~ Colton, Calit,
_ Valley Stream, N. Y,

U.S. A, Common
McCoy Electronics
Sage Electronics Corp,
Cemco Inc,
Humidial
Microtron Co., Inc.
Garlork Inc.
Aerovax Corp, New Bedford, Mass.
Amp. Inc, Harrishurg, Pa,
Aircralt Radio Corp.. Boonton, N. J.
Noithem Engmeoring Lahorataries, Inc,
Burlington, Wis
Sangamo Electric Co., Pickens Div,
. Pickens, §.C.
City of Industry, Cal.:
Las Angeles, Calif.
L.ivingston, N IN
Capacitor Dept,
Hudson Falls, N, Y
: Brockton Mass,
Mnlwaukee Wis,
Beverly Hills, Calif,
Lawndale, Calil,

Goe Engineering Co.
Carl E. Hclmes Carp.
Microlab Inc,

General Electric Co.,

Alden Products Co.
Allen Bradley Co.
Litton Industries, Inc,
TRW Semiconductors, inc, .
Texas Instruments, Inc,
Transisior Products Div.,
The Alliance Mfg, Co.
Pacitic Relays, Inc,
Gudebiod Bros, Silk Co.
Amerock Corp, :
Pulse Engineering Co,
Farroxcube Corp. of America
Wheelock Signals, Inc,
Cole Rubber and Plastics Inc,  Sunnyvale, Calif,
Amphenol-Borg Electronics Corp, ~ Broadview, NI,
Radio Corp. of America, Semiconductor
and Materials Div, Somerville, N, ),
Vocaline Co. of America, Inc. .

Alliance, Ohio
Van Nuys, Calit,
New York, N.Y,

Rocktord, M1,

Santa Clara, Calif,
Saugerties, N.Y.
Long Branch, N.J,

0ld Saybraok, Conn.
San Femando, Calif, .

Newatk, N, ),
Syracusze, 'N. Y.

Hopkins Engineering Co.
Hudson Tool & Die .
G. E. Semiconductor Prod, Dept,
Apex Machine & Tool Co.
Eldema Corp,

Parher Sopl Co,

Transitron Electric Corp,
Pyrotiim Resistor Co., Inc,
Diehl Div,

Finderne Plant Sumerville, N 3,
Arrow, Hart and Hogeman Elect. Co,

Harttord, Conn.
Lambertville, N.J,
_ Great Nock, N. Y.
Hi-Q Division of Aerovox Myrtle Beach, S..C.
Precision Paper Tube Co. Wheeling, 111,
Dymec Division of Hewlett-Packard Co.

Palo Alto, Calif,
Sylvania Electiic Products, Microwave

Comptlon, Calit,
l.os Angeles, Calii,

Cedar Kiolls, N, J.

Taurus Corp,

Device Div. Mountain View, Calif,
Dakota Engr. Inc. Culver City, Calif.
Moterola, Inc,, Semiconductor Prod. Div,

, Phoenix, Arizona
Filtron Co., Inc, Westem Div, ‘
' ' Culver City, Calit,
Northlake, 11,
Redwood City, Calif,
El Monts, Calif.
Westchastar i

Mlumatih Elactiic Co.

Precision Cail Spring Ca,
P.M. Maoto Company
COmponent Mfg. 'Selvlca Co,
W. Bttdgawalm, ‘Mass.
Twentieth Cent'ny Plnsms Ine,
Los Anneles Calif,

\
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Address

Cherry Hill, N.J.

Dallas, Texas ‘

Dayton, Ohio _

Woketield, Mass, -

Code

- No.

08217

05347
95397

05574

065593
05616

05624
05728

05729

05783

050820
06004

06090,
06175
06402
06540

06555

06666
06751

06812

06980
07088
07126
071y
07138

07149
07233
07256
07261
07263

07322
07387
07397

07700

07829
07910
07933

07980

- 08145

08289
08358

08524
08664

0717

08718
08727

08792

08806

08984
09026

. 09134

09145

Birtcher Coip., The

Mmufac.rum Address

Weastinghouse Electnic Corp. . i
Semi-Conductor Dept,

Ultranix, Inc. ‘

Unien Carbide Corp,, Elect, Div,

Youngwood, Pa,
San Mateo, Calif,

New Yark, N.Y.
Canoga Path, Calit,
Sunnyvale, Calif,

Viking Ind, Inc,
Icore Electro-Plastjcs Inc.
Cosmo Flastic
(c/0 Elsctrical Spec. Co )
Barber Culman Co,
Titten Optical Co.
Roslyn Hunghts Long island, N. Y,
Westbury, N.Y.
Stewart Engineering Co, Santa Cruz, Calif,
Waketield Engineering Inc; Waketield, Mass.
Bassick Co., Div. jof Stewart Wamer Corp.
: Bndgepon Conn.
Redwood City, Calif,
Rochester, N.Y:
Chicage, Il

Cleveland, Ohio
Rocktord, Ill.‘

Metro-Tel Corp.

Raycham Corp.
Bausch and Lomb Optical Co,
E.T.A. Products Co. of America

Amatom Etectranic Hardware Co,, Inc.
r New Rochelle, N.Y,

Beedo Electrical Insuumont Ca., Inc.
Penacaok, N H.
Indianapolis, Ind,
Phaoenix, Ariz,

Genetal Devices Co., Inc.
Components Inc,, Ariz, Div,
Tonington Mig, Co., West Div, .
C ' Van Nuys, Calif,
San Carlos, Calit.
Van Nuys, Calif,
Pasadena, Calif,
Minneapolis, Minn,

Varian Assoc, Eimac Div,
Kelvin Electric Co.
Digitian Co,
Transistor Elactronics Corp,
Westinghouse Electric Corp.
Electronic Tube Div,
Filmohm Catp,
Cinch-Graphik Co,

Elmita, N.Y,
. New York, N.Y,
City of industry, Calif.
Silicon Transistor Corp, Coarle Place, N.Y.
Avnet Catp, Cuivar City, Cam..
Fairchiid Camera & Inst, Corp. .0 J..
Semiconductar Div. Mqv;lta n-View, Calil.
Minnasata Ruhber Co, \\ ,Mlmxerlpolls Minn,
2 \Munteruy Park, Calit,
Sylvania Elect, Prod, Inu., Mt, \me Opemtlons
S Mbun;mn View, Calit,
Technical Wire Ploducts inL o i Cranford, N, J.
Bodine Elect, Co. ;. , .~ ‘Chicago, I,
Cantinenta! Device (lmp _.; ‘Hawthome, Calit.
Raytheon Mtg. Co.,. ' "« E
Semiconduttor Dw § Mountam View, Calif.
Hewtett-Packaid Lo , Bonntrn Radio Div.
EERTIA Rockaway, N, J,
" . Los Angeles, Calif.
s Pomona, Calif.

1.5, Engmeatlug'Co.
Blian, Delhert Co,
Bu:uass Bdtlew Co L
NlanumFolls Ontario, Canada
Deutsch Fnslaner Cou) Ut Los Angalos Calit,
Bristol Ca., The': /o Waterbury, Cann,
Sloan Company’, - Sun Valley, Calif,
ITT Cunnon F!ecmc‘ Inc ., Phoenix Div,
Phoenix, Arizana

Nntlonal Radio L ab," lhc Palamus,, N. ).
.CBS Electranics Semiconductor ’

Opatations, Div ot C. B. S, Inc, -
Lowell, Mass,
Cenoml Eloctiic Co. Miniat, Lanp Dept,

Cleveland, Ohio_

Mul-Rain ‘
‘Babcock Relays Div.,
Texas Capacitor Co.
Tach, Ind. inc. Atohm Elect

indianapolis, Ind,

Houston, Texas
Burbank, Calif

Costa Mesa, Calif, -

Code
No.

09250
09353
09569

19922
10214

10411
10646
11236
11237

11242
11312
11314
11452
11534,
1711

17
11870
12136
12361
12574

12697
12728
12853
12881
12930
12954
13103

- 13396

13835

14099

14193
14294
14433

14493
, 14655

14674

14752

14960
18203
15287
15291
15558

15566
15631
18772

15801
15818
16037
16179
16352
16585
16608

16758.
17109
17474
17676
17745
17870
18042
18083

Fiom:

Section IIT

5 Table 3-3

- Monufacturer Address
Electio Assemblies, Inc. Chicazgo, I,

C & K Components Inc. Newton, Mass.
Mallory Battery Ca, of
Canada, LW,
Burndy Cerp.
General Transistor Western Corp.
" Los Angeles, Calit,
Berkeley, Calit,
_ Niagara Falls, N.Y.
Berne, Ind,

Toronto, Ontario, Canada
Norwalk, ‘Conn.

Ti-Tal, Inc.
Carborundum Co,
CTS of Bame, Inc,
Chicago Telephouo of Calltmma Inc,
So. Pasadens, Calu.

Waltham, Mass,
Palo Ano, Calit.
Downey, Calit,

Bay State Electronics Corp,
Teledyne Inc., Microwave Div.
National Seal
Precision Connector Corp, Jamaica, N. Y.
Duncan Electronics Inc. Costa Mesa, Calif,
General Instrument Corp., Semiconductor

Div., Products Group Newaik, N. ).
Imperial Elactronic, Inc, Buena Park, Calil.

Melabs, ‘Inc. ‘ Palo Alte, Calit,
Philadelphia Handle Ca, Camden, N.J,
Grove Mg, Co., Inc. Shady Grove, Pa,
Gulton Ind. Inc, Data System Div.’

‘ Albuquerque, N, M.
Clarostat Mfg. Co,’ Daver, N.H.
Eilmar Filter Corp. ~ W. Haven, Conn.

Nippon Elactrie Co., Ltd,
Metes Electronics Corp.
Delta Semiconductor inc,
Dickson Electronics Corp.
Thetmolloy Dallas, Texas
Teletunken (GmbH) Hanover, Germany
Midland-Wright Oiv. of Pacific Industries, Inc,
Kansas City, Kansas
Hewhury Park, Calit,
Catit. Resistor Corp. Santa Monica, Calit,
American Components, Inc. Conshohocken, Pa.
ITT Semiconductor, A Div. of Int. Telephone

& Telegraph Corp. - West Palm Beach, Fla,

Tokyao, Japan

Clatk, N.'J,

Newport Bearh, Calil,
Scottsdale, Arizona

Sem-Tech

Hewlait-Pachard Company Loveland, Colo.
Comell yublier Etectne Corp, Newatk, N.J.
Corning Glass Works Coming, N.Y.

San Gabtiel, Caht,
San Jose, Calit,
New York, N.Y.

Northridge, Calit,

N. Hollywaod, Calit.

Electro Cube Inc.
Williams Mtg. Co.
Webster Electionics Do,
Scionics Corp,
Adjustable Bushing Co.
Micron Electiomes

Garden City, Long Island, N. Y.

Amprobe Inst, Corp, Lynbiook, N.Y.
Cabletionics Costa Mesa, Calil.
Twentioth Century Coil Spring Co,

Santa Claca, Cahf.

Fenwal Elect, Inc, Framingham, Mass.

Ameico inc, ‘ Mt Vidw.:Caht.
Spruce Pine Mica Co. Spruce Pine, N.C.
Omni-Spectra Inc. ' Detroit, i1,

Computer Diode Corp, ‘ Lodi, N.J.
Baots Aircratt Nut Corp,’ Pasadena, Cahi,
tdeal Piec, Meter Co., Inc,
De Jur Meter Div, .

Delco Radio Div, of G.M. Corp,
Thermonetics e,
Tranex Campany
Hamlin Metal Products Corp,
Aungstiohm Pioec, |nc.,
McGraw-Edisan Co,
Power Dasign Pacitic Inc,
Cle\nte Cotp.. Semiconductor Div,

Palo Atta, Cam.

Brooklyn, N.Y.
Kokoma, Ind.
Canoga Parh, Calit.
Mountain View, Caht.
Akion, Ohio

No. Hollywood, Calit.
Manchester, N. H.
Palc. Alto, Calit.
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~TABLE 6-3.
CODE LIST OF MANUFACTURERS (Cont’d)

No.  Monufacturer Address  No, - Monufactorer “Address No. ' Manufacturer . Address
18324 Signetics Corp, Sunnyvale, Calit. 70276 Allea Mtg. Co. ‘ Harttord, Conn. 74970 E.F. Johnson Co. Waseca, Mian,
16476 Ty-Car Mtg. Co., Inc. Hollistan, Mass. 70309 Allied Control New York, N.Y. . 75042 International Resistance Co.  Philadelphia, Pa.
18486 TRW Elect, Comp Div. Des Plaines, 11l 70318 Allmetal Screw Product Co., Inc. . 75263 Keystone Carhon Co., Inc, St Marys, Pa.
18583 Curtis Instrument, Inc. ML Kisco, MY, | , Gatden City, N. Y. 75378 CTS Knights Inc, . “Sandwich, 11,
18612 Vishay Instruments |ﬂ0 Malvern, Pa, 70417 Amplex, Div, of Chiysler Corp. Delroit, Mich, 75382 HKulka Electric Corporation Mt Vetaon, N.Y,
18873 “E.|. 'DuPont and Co., Inc. Wilmington, Del. 70485 Atlantic India Rubber Works, Inc.  Chicago, I, 75818 Lenz Electiic Mig. Co. Chicago, I,
18911 Durant Mfg. Co. . Milwaukee, Wis. ' 70563 Amperite Co., Inc. Union City, N, J, ;75915 “Littlefuse, Inc. Des Plaines, 1.
19315 The Bendix Corp., Navigation & Control Div.. . 70674 ADBC Products Inc. Minueapolis, Minn, 76005 Lotd Mtg. Co. ' Erie, Pa,
g Teterboto, N.J. 70903 Belden Mig. Co. - Chicago, III,. 76210 C.W. Marwedel *San Francisca, Cali,
19500 Thomas A. Edison Industries, Div. of 70998 Bird Electionic Corp. Cleveland, Ohio 76433 General Instrument Corp. , Micamold Division
McGraw-Edisan Co, West Orange, N. J, 71002 ' Bunbach Radio Co, ‘New York, N.Y. . Newark, N, J.
19509 Concua Baldwin Park, Calit. 71034 Bliley Efectiic Co., Inc. ' Erie, Pa. 76487 James Millen Mtg. Co., tnc. ~ Malden, Mass.
19644 LRC Eleciunics Horseheads, N,Y, 71041 DBoston Gear Works Div. of Murtay Co, 76493 J.W. Milier Co: ‘ "~ Los Angoles, Calit,
19701 Electra Mig. Co. Independence, Kinsas of Texas Quincy, Mass. 76530 Cinch-Monadiock, Div. af (Imted Can ‘
20183 General Atronics Corp. Philadelphia, Pa. 71218 Bud Radio, Inc. Willoughby, Ohio Fastener Corp. San Leandta, Calit,
21226 Executone, Inc. . Long Island City, N, Y, 71279 Cambndge Theimonics Corp, ~ Cambridge, Mass, 76545 Mueller Clectnic Co. - Cleveland, Qhio
21335. Fafnir Boaring Co., The New Britain, Conn. 71286 Camloc Fastener Corp. : Paramus, N.J. . 76703 Nalional Umon o Newatk, N.J,
21520 Fansteel Metallurgical Corp, N. Chicago, IIl. " 71313 Cardwell Condenser Corp.. 76856 0av Manufactunng Go, Crystal Lake, 11,
‘23042 Taxscan Corp, ‘ " Indianapatis, Ind. ‘ ‘ Lindenhurst L.1., N. Y. 77068 The Bendix Corp., Electrodynamics D,
23783 British Radio Electronics Lid.  Washington, D.C. 71400 Bussmann Mig. Div. of McGraw-Edison Co. . ' N. Hollywood, Calit.
24455 G.E. Lamo Division St Louis, Mo. 71075 Pacihic Motais Co. San Francisco, Calif.
‘ ‘ Nela Park, Cleveland, Ohio 71436 Chicago Condenser Com. Chicago, 1. 77221 Phanostran Instrumont and Efectronic Co.
24655 General Radio. Co. West Concord, Mass. 71447 Calit. Spring Cu., Inc. Pico-Riveta, Calit. © South Pasadena, Calit,
24681 Memcar Inc., Comp, Div, - Huntington, Ind. 71450 CTS Corp. o Elkhart, Ind, . 77252 Philadelphia Steol :nl('Wl'(l Corp.
26365 Gries Raproducer Corp, . New Rochelle N.Y. 71468 ITT Cannon Electno Inc, Los Angeles, Calif, . Philadelphia, Pa,
26462 6’0“' File Co. of America, Inc. 71471 Cinema, Div. Aerovox Corp, Burbank, Calit. 77342 Amencan Machine & Foundry Co. Polter
: Cwlstadt. N.J. 71482 C.P. Clare & Co. Chicage, I, , & Brumfiatd Drv. Princeton, Ind, -
26851 Compac/Hole!ar‘Co. : Hollister, Calit. 71580 Centralab Div. of Glohe Union Inc. t . 17630 TRW. Electionic Components Div,  Camden, N, ).
26992 Hamiiton Walch Co. . Lancaster, Pa. . _ Milwaukee, Wis, 17638  General Instruwent Corp., Rectifier Div.
28480 Hewlet!-Pachard Co. Palo Alto, Calif. 71616 Commercial Plastics Co. Chicagn, NI, o _ Brooklyn, N.Y.
28520 . Heyman Mlg. Co, Kenilworth, N.J. 71700 Cornish Wire Co., The New York, N. Y, 771764 Resistance Products Co, Hatishurg, Ra.
30817 Instrumant Specialties Co., Inc. ‘ 71707 Cote Coil Co,, Inc. © Providence, R.1I. 77969 Rubbercralt,Coip, ot Calif. Tortance, Calif,
" Litte Falls, N.J. 71744 Chicago Mmiature Lamp Works. Chlcago 1. 78189 Shakeproof Division of Illmms Tool-Works
- 33173 G.E. Receiving Tube Dept. Owensboto, Ky. 71785 Cinch Mfg. Co., Howard B. Jones Div, . , Elgin, 1.
35434 Lectrohm inc, ' ~ - Chicago, I, Chicage, NI, . 78277 Sigma Su. Brantiee, Mass,
36196 Stanwyck Coi) Products Ltd. 71984 Dow Cotning Corp, Midland, Mich, 78283 Signal indicator Corp, New York, N.Y.
Hawhkesbury, Ontario, Cﬂ"ﬂdﬂ 72136 Electio Motive Mtg, Co., Inc. Willimantic, Cann. . 78290 Stuthers-Dinn Inc. Pitman, N, J.
;36287 Cunningham, W.H. & Hill, Ltd, 72619 .Dialight Corny, Broaklyn, N.Y. 78452 Thompson-Diemer & Co, Chicago, 113,
' Toronto Onlarlo, Cmmda 72656 Indiana General Corp., Electronics Div. 78471 Tibey M. Co, - San Francisco, Calif,
37942 P.R. Mallory & Co. Inc. lnmanapohs ind, " HKeashy, N, J 78488  Stackpote Carbion Co, ' St. Marys, Pa,
39543 Mechanical Industries Prad. Co, Akron, Ohio. 72699 . General instrument Corp. , Cap. Div.Newark, N, J, 78493 Standaid Thomson Corp, Waltham, Mass,
40920 Miniature Precision Bomlngs Inc. Keene, N, H, 72765 Diake Mig. Cu, ‘ Harwood Hoights. HiL 78553 Tineiman Products, inc, Cleveland, Ohio -
42130 . Muter Co. Chicago, 1. 77825 Hugh H. Ehy Inc. ‘ Philadelphia, Pa, 78790 Transtommor Engimoers San Gabrial, Calil,
43990 C.A. Norgren-Co. Erglewood, Colo. 72928 Gudeman Co, o Chicago, 11, 78947 Ucinite Co, Newtonvilly, Mass,
44655 Ohmite Mig, Co. Shokie, NI, 12962 Elastlc‘ISlop Nut Corp. ‘ . Unian, N, J, 79136 Waldes Kohinoor inc. Long Island City, N.Y,
46384 Penn Eng. & Mtg. Corp. Doylestown, Pa, 72964 Robert M, Hadley Co. L os Angeles, Calit, ‘79142 Veedet Root, . - Hatltard, Conn,
47904 Polaroid Corp, ‘ . Cambridge, Mass 72982 Edle Tochnological Products, Inc, Eile, Pa. 79251 Wenco Mig. Co. ‘ Chicago, 1.
48620 Precision Thonnomele: & lnst, Co. 73061 Hansen Mig. Co., Inc. Princeton, ind. 79727 Contental-Wurt Eloctionics Cotp, ‘
Southamplon, Pa." 73076 H.M. Hasper Co,. Chicaga, M1, ‘ Philadelphia, Pa.
49956 Microwave & Puwer Tube Div, Waitham, Mass. 73138 Helipat Div. of Beckman Insh., Inc. 79963 Zierick Mig. Cop, Now Rochelle, N, Y,
52090 Rowan Controllgr Co, * Westmlnstel. M. Fulterton,” Calit. . 80031 Mepeo Division of Sessions Clock Co. o
52983 Sanborn Company’ Waltham, Mass, 7329a Hughes Products Division of Hughes : , Co Marristown, N, 1.
54294 Shallcross Mig. Co, : Selma, ‘N, C. - Alrciatt Co, -~ Newport Beach, Calit.~ 80120 Schmtzer Alloy Prioducts Co, Elizabeth, N. ).
58026 Simpson Electiic Co, v Ghicago, W), 13445 Amperax Elect Co, Hichsvitle, L.}, N. Y, - 80131 Electionic Industiies Associotion.  Any hiand
55933 Sonolone Corp. ‘ Elnstord, N, Y, 73506 Biadley Semiconductor Corp.  New Haven, Conn. : Tube meoting EIA Standards-Washington, DC.
55338 Raytheon Co. Commercial Apparatus & 13859 Carling Electric, Inc, _ Hartlard, Conn. 80207 Unimax Switch, Div. Maxon Electionics Cotp, -
‘ Systems Div, N So. Narwalk, Conn, 173586 Ciicle F Mlg. Co. Trenton, N, J, ‘ ‘ Wathingtord, Conn,
56137 Spaulding Fibre Co., Inc. ~ Tonawanda; N, Y, 73682 Grorge K. Gaflett Co,, Div. MSL , 80223 Umited Transtosmer Corp. _New Yok, N.Y.
56289 Sprague Electiic Co, North Adams, Mass, industries ng. - Philadelphia, Pa, 80248 Oxtord Eloctne Corp. . Chicago, W1,
59446 Telex Corp. = . : Tulsa, Okla. 73734 Federal Sciew Products Inc. Chicago, Bl 80294 Boumns Inc.  “ - Riveiside, Calif.
39730 Thomas & Betts Co. Elizabeth, N. ). 73743 Fischer Special Mfg, Co.  ~  Cincinnati; Ohio 80411 Acro Dnv of Robortshaw Contiols Co, '
60741 Triplott Electrical Inst. Co, Biuftton, Ohio 73793 Goneral Industries Co,, The Elyria, Ohio ' Columbus, Qhia
61775 Union, Switch and Signal, Div." of © 73846 Goshen Stamping & Too! Co, . Goshen, Ind. 80486 Al Star Pmducts e, Deliance, Ohio
Westinghouse Air Brake Co. . Pittsburgh, Pa. .73899  3FD Elechionics Corp, . Brooklyn, N.Y, 80509 Avery Label Co. Montovia, Calit,
62119 Unwversal Electiic Co. Owosso, Mich. 73905 jennings Radjo Mtg. Corp. San Jose, Calif. - 80583 Hammarlund Co. ||u Mars Hill, N.C.
63743 Ward-Leanard Electric Co, Mt Vemon, 'N. Y, 73957 Groov-Pin Carp, - Ridgetield, N, J. 80640 Gtevens, Amold, Co., luc, Boston, Mass,
64359 Westorn Electric Co., Inc, - New York, N.Y. 74276 Signalite Inc, Lo Neptune, N.J. 8013 Dimco Gray Co. : Dayton, Ohio
65092 Weston inst. inc. Weston- NﬂWi"“ Newark, N. ), 74458 J.H. Winns, ond Sons . Winchester, Mass, 81030 Interndtional Insbiuments inc. Orange, Conn,
66295 Witlek Mtg, Co, Chicago 1. 74861 - Industiial Condenser Corp, : Chicage, 1l . 81073 Graymll Co, : LaGrange, 1),
66346 M""WSOM Mining & Mfﬂ Co. ‘Revere Mincom. Div. 74868 R.F. Pioducts Division of ‘Amphenol-Borg 81095 Tnad Transtormer Corp, Venice, Calif,
' . ‘ St Paul, Mlnn y Electronics Corp, ‘ Danbury, Conn, i ‘
, o C ‘ ) , . \ o From: FSC. ~* Handbook Supplements
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81312

81349
81483
81541

81860

82042
82047

82116
82142

82170

82209
82219

82376
82389
82647

82768
82866

. 828717

82093
83058
83086

-+ 83125

83148
83186
83298
83315

- 83324

83330

83132

83385
83501

83594
83740

8
83821

- 83942

8417)

84356
84411

84970
85454
85471

85474

85660
85911
86174
86197

88579
86684

869248
87034
87216

- -Models 8691A/ 8692A/ 8693A/8654A

00015 46

Rovlsod August 1968

[
'

02334-2

Section IT

Table 3-3
T TABLE 6-3. o g
CODE LIST OF MANUFACTUIEIS (Com’d) , : L
\
‘ . Code . Code . ‘ .
- Monufucturer \ Address No.  Manufacturer Address No.  Monufacturer Address
Winchester Elec. Div. Litton Ind, ; fnc. 8/473 Westem Fibrous Glass Products Co. 96067 Miciowave Assoc., West Inc, Sunnyvale, Calit,
o Oakville, Cann, . . San Francisco, Calit, 36095 H1-Q Div. ot Aerovox Corp, Olean, N.Y..
Military Specitication -, 87664 Van Waters & Rogers Jnc.  San Francisco, Call. 96256 Thordarson-Meissner fne. Mt Carmel, 11,
International Rectilier Cotp. E) Segundo, Calit, ', 87930 Tower Mig. Cosp, Pravidence, R.1. 96296 Solar Manulactunng Co. Los Angeles, Cﬂllf,
Aupax Electiomics, Inc, Gambtidge, Maryland #8140 Cutler-Hammer, Inc, Lincain, 1)1 96306 Microswiteh, Div, of Minn, - Honeywell
Barry Controls, Div. Bany Wnghi Corp. 88220 Gould-National Batteries, inc. St Paul, Mina. ‘ Freepart, 111,
. Watertown, Mass, 88698 Geneial Mitls, loc. Buftalo, N.Y. 9633v Camlton Screw Co. . Chicaga, NI,
.Carter Precision Electric Co. . Shokie, I, 89231 .Guiyhm Electiic Ca, Qakland, Caht. 96341 Miciowave Associates, Inc. Burlington, Mass.
Sperti Faraday Inc. Copper Hewilt 89473 G.E. Distnbuting Corp. Schenectady, N.VY, 96501 Excel Transloumer Co. Oakland, Calil,
Electric Div, Hohoken, N. ) 89665 Untled Transtormer Co, Chicago, "I, 96733 Son Fermando Elect. Mfg. Co.
Electiic Regulatar Corp. Noiwatk, Conn, 90030 Umted Shoe Machinery Corp. Beverly, Mass. San Fernando, Calit,
Jetters Elactiomcs Division of Speer ! 90179 US Rubhe: Co., Consumer Ind. & Plastics 96881 Thamsen Ind, inc, Long Is., N. Y
.Cathon Co. Du Bois, Pa, ' Prod, Div. Passaic, N.J. 37464 Industnal Retaining Ring Ca, Irvington, N. ).
Fairchild Camera & Inst, Corp. Space & Dotensa 90970 . Beanng Engineering Co. San Francisco, Calit, 97339 Automatic & Precision Mig. - Englewood, N.J.
System Div, Paramus, N.), 91146 ITT Cannon Elect, jnc., Salem Div. Salem, Mass, 97979 Reon Resistot Corp. Yonkers, N. Y.
Maguire Industnes; lnc. Greanwich, Cann, 91260 Connor Spring Mfg. Co. San Francisco, Calit, 97983 Litton System Inc., Adler-Westrex
Sylvania Electric Prod. Ingc. 91345 Mitler Dial & Nameplate Co.’ El Monte, Caht, Commun. Div, fiew Rochelle, N. Y.
Electiome Tube Division Emporium, Pa. 91418 Radio Materials Co. Chicage, 1. 98141 R-Troncis, Inc, -Jamaica, N. Y,
Astion Cotp, East Newark, Harrisor, N, J, 91506 Augat inc. Attleboro, Mass. 98159 Rubber Tock, Inc: Gardena, Calit,
Switcheralt, Inc, Chicago, HI. 91637 Dale Electionics, Inc, Columbus, Nebr, 98220 Hewlelt-Packard Co., Moseley Div.
Metals & Controls fnc. Spencer Products 91662 Elco Corp. " Willow Grove, Pa. . Pasadena, Calit,
' Attiehora, Mass 91737 Gremar Mtg. Co., Inc. Wakefield, Mass, 98278 Micredot, Inc. So. Pasadena, Calif.
Phillips-Advance Contiol Co. Jpllet It 91827 K F Development Co, Redwood City, Calit," 98291 Sealectio Corp. Mamaroneck, N.Y.
Research Pioducts Corp, Madison, Wis. 91886 Malco Mg, Co., Inc, Chicago, |1 98376 Zero MIg. Co. Burbank, Calit,
Rotron Mfg. Co., inc.: Woodstock, N. Y. 91929 ‘Honeywell Jnc., Micro Switch Div, . 98410 Etc nc, Clevel&nd Ghio
“Vector Etectronic Co, Glendale, Calit, ' . ' o Fraeport, (1, 98731 Gene:al Mills lnc Electronics Div.
Carr Fastener Co. Cambridge, Mass. 91961 Nahm-Bras. Spring Co. "Oakland, Calif, ‘ Mlnneapolm Minn.
New Hnmushue Ball Bearing, Inc, ‘ . 92180 Tru-Connector Corp, Peabody, Mass, 98734 Paeco Div. of Hewlett-Packard Co, ‘
Patcrbomugh 92367 Eigeet Optical Co. Inc. . Rochester, N.Y, ‘ ‘ - Palo Alta, Calit,
Genoral InstnuneMCorp., Capacitor Div, 92607 Tensolite Insulated Wire Co., Inc, 98821 North Hills Electronics, Inc. Glen Cove, N.Y.
' , Darlington, S.C. ' o Tanytown, N.Y. 98978 International Elecironic fesearch Corp,
ITT Wire and Cable Div, Los Aungelas, Calit, 92702 IMC Magnetics Cotp, . Wesbury Long Island, N. Y. Burbank, Calif.
Victory Eng. Carp, Springfield, N, J, 92966 Hudson Lamp Co, » Kearney, 'N. J, 99109 Columbia Technical Carp, New York, N. YV,
Bendix Corp., Red Bank Div, Red Bank, N.J. 93332 Sylvania Electric Prod. Inc. ' . . 93313 Vanan Associates Palo Alta, Calif,
Hubbell Courp. ‘ Mundelein, I, Semiconductor Div, Wobuin, Mass, 99378 Atlee Corp. Winchester, Mass,
Rosan Inc, Newport Beach, Calif. 93369 Robbins & Myers Inc, Palisades Park, N. J, 93515 Marshall Ind. , Capacitor Div. Monravia, Calif.
Smyth, Hemman H., Inc, Broaklyn, N.Y, 93410 Stemco Controls, Div, of Essex Wire Corp. ‘ 99707 Control Swuch Division, Controls Co.
Tech Labs Pallsade's Park, N, J. \ Mansfield, Ohio of America El Segundo, Calif,
Cential Screw Ca, Chicago, I 93632 Walwmis Mtg, Co. Culver City, Calil, 99800 Delevan Electronics Cotp. East Aurara, N. Y.
Gavitt Wire and Cable Co, 93929 G.V. Conliols Livingston, N, ). 93848 Wilco Corparation Indianapolis, ind,
. Div. of Amerace Corp. Brooktield, Mass. 94137 Goeneral Cable Corp, Bayonne, N.J. 99923 Branson Corp, Whippiny, N, ),
Burroughs Cmp Electronic Tube Div, 94144 Raythean Co., Comp. Div., ind 99934 Renbrandt, Inc, Boston, Mass.
Plaintield, Comp. Operations Quiney, Mass. - 99942 Holtman Electromes Corp. .
Unian Cammo Corp. Consumer Prod, Div, 94148 Scienlific Electionics Products, Inc, Semiconductor Div, El Monts, Calit,
New York, N.Y. . Loveland, Colo, 99957 Technology lnshumonl Corp. of Calit, ,
Model Eng. and Mfg., Inc Huntington, Ind. 94154 Wagner Elect. Carp., Tung-Sol Div. Newark, N.J, ‘ ‘ Newbury Park, Calf.
Loyd Scruggs Co, - Festus,. Mo, 94197 Curtiss-Wright Corp. Electronics Div.
Aeronautical Inst, & Radio Co. Lodi, N.J, : ‘ East Paterson, M. ).
Arco Electronics Inc. Groal Neck, N.Y, 494227 South Chester Cop. _ Chester, Pa, THE FOLLOWING HP VENDORS HAVE NO NUMBER -
A.J. Glesener Co,, ‘Inc, San Francisco, Calf, 94330 Wie Cloth Products, Inc. Bellwood, JIJ, ASSIGNED IN THE LATEST SUPPLEMENT TO THE
TRW Capacitor Div, Ogallala, Neb, 94374 Aulomahic Metal Products Co, Brooklyn, N. Y. FEDERAL SUPPLY CODE FOR MANUFACTURERS
Satkes Tarzian, Inc, "Bloomington, -Ind, 94682 Worcester Pressed Aluminum Corp, HANDBOOK,
Boonton Molding Comparny Boonton, N.J, ‘ "Worcester, Mass, :
A.B. Boyd Co, San Francisca, Calit, 946496 Magnecralt Electric Co. Chicago, I, SN ‘ , -
‘R.M. Bracamante & Co, San Francisco, Calif, 95023 George A. Philbrick Researchers, Inc. 0000F - Malco Toal and Die Los Angeles,-Caht,
Kotled Kords, Inc.” Hamden, Conn. Boston, Mass, 0000Z  Willow Leather Products Corp,  Newark, N. J,
Seamless Rubber Co. Chicago,: I, 99236 Alhes Products Corp, , Dania, Fla,
Fatnit Bearing Co, “Los Angales, Caluf 95238 Continental Connector Corp, Woodsida, N.Y, 000AB  ETA . England
Clittan Pracision Products Go., Inc, 95263 Levcralt Mtg. Co., Inc. Long Island, N.Y. 00088 ° Precision instiyment Components Co.’ :
Cliftoh Heights, Pa, 95265 National Cotd Co, Sheridan, Wya. ' : b Van Nuys, Calit,
Precision Rubber Products Corp. ~ Dayton, Ohio 15275 Vitiamon, Inc. Bridgeport, Conn, 000CS Hewletl-Pachard'Co., Cotorado Springs
Radio Cotp. of Amesica, Electronic . [;sacu Gordas Corp, Bloomiteld, N.J, Colorado Springs, Colorado -
Comp, & Devices Div, Harrison, N. J. 95354 Methade Mtg, Co, ‘Rolling Meadows, -JiI, 000MM Ruhbur Eng & Development Hayward, Calit,
Seasliom Mg, Ce. Glendale, Calil, 85566 Arold Engineering Co. Maiengo, 1. "DOONN A "N D'MIg. Co. San Jose, Caht,
Marco Industnes Anaheim, Calif, 95712 Dage Electie Co., Inc. Franklin, ind, 000QQ  Cooltron Oakland, Calif.
Phlico Corporation (L, ansdale Division). 95984 Siemon Mfg, Co. Wayne, (), 000WW  Califomia Eastern Lab, Butlington, Calif,
Lansdale, Pa 95987 Weckesser Co. . Chicago, Il 000YY . S. K. Smith Co. w Los Angeles, Calit.
‘ Fram: FSC. Handbook Supplements
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. sECTION IV

| SCI'IIMA'I'IC DIAGRAMS

4-1. IN‘IIODUCTION.

422, 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.

L

/. 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 schematic

diagram. Reference designations within assemblies
are abbreviated. The full designation includes the
assembly on which the component is mounted, and the

- individual component designation. Forexample, Re-
‘s.stor R1 mounted' on Assembly Al has the complete

reference designation of A1R1. Certain parts are not

* included on assemblies, and are classified as chassis

parts. Chassis parts are assigned only the reference

o designation shown on the schematic diagram.

4-4. An asterisk indicates afactory selected part; the
component value shown is the typical or most com-
monly selected value. . :

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

1. Resistance in ohms, capacitance in microfarads
unless otherwise indicated

2. @ ; Screwdrii?er» -adjnstment' ';

O ‘Panel cont.’roly -

1 3. ::I - Front ganel designation

[: : : _: " Rear panel designation

Signal path

'5." P/O = Part Of

4, — }--v- , Etched circuit borderline .

6. <«  Wiper moves toward CW with clock-
‘ CW  wise rotation of control.

{ N ‘ )
‘Test point. Number in circle matches
TP number on circuit board illustra-
tion -

3

~ Voltage regulator (break-
down) diode.

Vi
9. C) Encloses wire color code. Wire ‘color
- ’ code same as resistor coue. First num-
ber identifies ground color, second num-
+ ber identifies wider stripe, third number
identifies narrower stripe. E.g., |
. denotes white ground, yeilow wide stripe,
' violet narrow stripe. ‘

3o
A

10. *Denotes a factory-selected value. Typical value
shown Part may be omitted.

- 02334-1

Figure 4:1. Schematic Diagram Notes

4-1.

- w r




" Models 8691A/8692A/8693A/8804A

N
b

I m o

-~

X
® © © o © 0 o

“ v =

APGN-dVONORDUN —
0000000000000 00
000000000000OCGOCO

©02334-2

NOTES

- 'RESISTORS A1 RBB AND A1R37 SELECED
FOR 40V P P PER OCTAVE AT,

VALUE OF A1R17 DEPENDENT ON BWO
MANUFACTURE.

) LETTERED CONNECTIONS ARE ON 911.“-
‘P11 CONNECTS TO 86908 J11. NUMBERED
CONNECTIONS ARE ON P12, P12 CON-
NECTS TO 86908 J12.

CONNECTOR

16
17

18

19

20
21.
22

23
24

25
26
_7
28
29
30

. FACTORY SELECTED PART. -

TGP VIEW.

7
18
19

- 20

21
22

24
25
26
27
28
29
30
3)

32

- CONNECTOR

CODNOONDUGN —

0BG

86908 MAINFRAME

-

PRGNS ODNOBBGN —

0000000000O0COROGOS
00000000000 00O0CFO
WIVZETrxcINMOOD >

)

FROM A SECTION . (—’—°—i————D
{ 615 : CD
1o ac et [~ &G
«é%

FROM ALC AMPL

SECTION

SECTION

B | FROM AM sscnom—( (——-vO

- cHASSIS
~ GROUND +
INTERLOCK |
sy |
INTERLOCK 1

 FREQ CONTROL |
SECTION |

cmssns GROUND —< &

PR
1”\)_ FROMAM

>

>

Pt
=

e " Schematic Diagrams
wos MAINFRAME 4 : -

.
i

FRONT PANEL

)

UNLEVELED ]

| SHUNT : e
) »--UNLEVELED LAMP CIRCUIT—-\ 1

| _,+20V

" seried Profin; 13134, AN Mutes

'AMODE RELAY -]
lNTERLOCK
C GRID
~ MODULATGR K
INPUT |
|
T
|
TO ALC AWPL | g
SECTION i
| l
t
| A4 DIREC- | | |
nE o 'TIONAL DE-| PSWEEP’REFERENCE
+275v._'<-1\.g.3_T_'_® L2 ¢ OUTPUT CIRCUIT
o | ) ’
< ¢—CD- K
}
W< D RIS
| RS
priN 116
30V —< —
B8,
CIRCUIT 6ND — é—-*—-C:) S
|
v
V3 e
} N N\
| |
I
-

r-ANODE SUPPLY CIRCUIT \PVOLTAGE REGULATOR-\

| —— GRID Mooumoa cmcun—-—~
+275v |

RID  RI2
71 511 51

—

4' R8

f 162 GRID
LEVEL &
ADJ cw

. EMITTER
" FOLLOWER

1
NOTE 2 :2!7')0

AAA,

g

NS ' b

SECTION

- -

AJ TERMINAL
BOARD ASSY

'-Glﬂb‘

CATH

HELIX | | BALUN OR ¢/ FOR STANDARD

- ——1 BWO BLOCKING AND OPTION 001
“GND | TUBE CAPACITOR - INSTRUMENTS SEE

EMITTER
FOLLOWER

\n

é

Yo

4R16
196K

Y

J

FlGURE

AN

o~ vi | | rroBwo OUTPUT CONFIGURATION
eﬂ S TUBE ,

ANODE |
coL

Pt
wn

A b A au

c2

- , -
RIS R19 Rzp
150K 150K 150K 150K 150K

R22

-— —_———— — -

é

066

BERSRNNNRN NN NV

5

6.3V FIL

p12 86908 MAINFRAME

'I]

N

2D

_FREQ CONTROL

- — — & —

A~

“

sECIN '

©

GROUND

[ ' . N 1

= |7

—_—— - = st

| FREQ CONTROL

b

VWV VWV WV WV WV

Y’Y'Y’\’ Y

I’

—_——

SECTION !

REFERENCE DESIGNATIONS WITHIN GUTLINED (wmems © = wee)

ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN.
CLUDES ASSEMBLY NUMBER; e.9, R1 QF ASSEMBLY Al ' . ‘ ‘
DESIGNATIONS OF OTHER COMPONENTS ARE : ' ' ‘ U

COMPLETE AS SHOWN.

1
€
X{\z A2 FREQ SHAPE ASSEMBLY
» 4. """"'" -
1D, 4
CR3 13,) ) ,
Y ("""“W"'.'”' ? .
CRA F-IRUN Y S
14 — é——ﬁw——-——j‘ \
CRS :Za"'w‘“" - 4
. CR6 b )
# : J/‘ Z .83
- ; RN
. » ] :
O':Z | K/' y ‘BZ
) . o :lo\ ‘\.' i
‘ﬁ v, ', Re
,rl? ST
CR9 iy '
4“ . =X M
- CRIO 2y SR |
*, } —
CRIL, 113,
. : 1p
mm— -
o , :l )
! LR/
[ Yo
L
1
R
o
i
. ],
1.
|
1,
: 'S,
" r(\

REFERENCE GESIGNATIONS

Al CHASSIS
Cl-6 CR1
CRI-I3 DS1 , L
Ql-8 §)! o
RI-5 | PIL I -
vi- R1:3 S
XA2 vl ‘ \
A wel |
RI-3 . XAl

Figure 4-2. 86914/8692A/8693A4/8694A RF Unit Schensatic Diagram
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DETECTORS
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T ety ~ 788C

o . _OPERATING NOTE 3AUG66. : .
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L " Figure 1. Model 786D and Option 02 Accessory Load Resistor
" - ‘Table 1. Specifications,
Equ“i'valent - Max | Max
Frequency e e e ) : - Source ' Main | Main .
‘ Range: Sensitivity - Minimum Reflection Frequenc% Line | Line Insertion
Model (Ge) - ~ Low Level High Leve12 Directivityy Coefficient® Résponse SWR | Inpat Loss?
786D | 0.96 - 2.11, | 4 uv/uw CW 356 mw 30 db. <,0.06 (1.12 swr) 1 :0.2db 115 [ 10w | ~0.25db |
9D [ 1.9 £4.1 |, >4 pv/pw CW 35 mw ‘ 26 db < 0.075 (1,16 swr) | +0.2db. | 1.15 | 10w | =0.35 db
788C | 3.7 -8.3 | >40 uv/uw CW 3.5 mw 20db | <0111 (1.25 gww) | +0.3 db 1.20 | tw | ~0.6 ab
AR ¢ .

Detector Output Connector BNC fem.\le

, Detéctor Element:
RF Connectors?;

Noise: Less than 200 pv pe'\k to- pe’lk with CW power

applied to produce 100 mv output
Detector Output Pohrity Negative

Detector OL.put Impedance; 15K max shunted by about lopf

Su pplied

@ precision type N, one male (input),
one female

Size: Refer to Figure 2 | '

}
e

Net Weight , /
786D ~"18 oz (450 i)
8D - 12 0z (340 )

788C - 12 oz (340 )

\

1

Optlons
~ 02., Furnished i 11523A load resistor for optimum squnre-law

]

03. Positive polarity detéptor output.

chaxacteristics at 24°C (75 F), <4+0.5 db variation from
square-law for outputs up to 50 mv peak (working into an
" external load >75K) Sensitivity when load is used is

typically >1 uv/uw CW for 786D and 787D, and >10 uv/uw,

CW for 788C.

01986-4

With respect to power output
2 Power required to produce at least a. '100 mv output
3 As read on a meter calibrated for square law

4 Includlxmg loss due to coupling .

*CAUTION: & precision type N.connectors do not mate with
' each other.

They. mate only with standard type N connectors.

6 The apparent refiection coefficient at the output of an RF gen-
erating system, such as the output of a directional dotector
when it is used in a cloqed -loop leveling system.

N

s ,‘F‘r‘lmfo“a‘ inUBA,

00786-90005
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© 2 The Directlonal Detector, a directional coupler

- ‘with built-in crystal detector, -is designed for use in

coaxial systems over a relatively wide frequency =

‘range. Applications include closed-loop leveling, ob-

- servation of RF envelope variation, and power moni-
toring. Output polarity of detected signal'is normally,

. negative; but positive output polarity is available as

'Option 03. Figure 1 shows Model 786D with Option 02

Load Resistor, available when optimuny' conformance

- to square-law characteristics is required. Table 1

' lists complete instrument specifications

3. The directional detector and the optional square-
law load (® 11523A) are separately housed. This
arrangement permits choice of directional detector -
operation for optimum square-law response for de-
tected outputs cf up to 50 mv (with the load attached)
or maximum output sensitivity (without the load). For
proper identification the directional detector carries.
the same serial number as the load. Always check
that the serial number of the load and directional de-
tector are identical. .

‘4. PRECAUTIONS. -
5. STATIC ELECTRICAL DAMAGE

6. The maximum pulse rating for the detector ele-.
ment (diode) used in the directional detector is 0.1

“erg of energy. A four-foot length of coaxial RG58/U
cable, the equivalent of a 100-pf capacitor, when
charged to 14 volts, is the equivalent of 0.1 erg of
energy. Be certain that connecting cables are always

- connected to associated equipment and discharged be-
fore connecting to the detector output.

7. HANDLING DAMAGE.,

8. DO NOT HANDLE DETECT()R ELEMENT NEED-
LESSLY. ‘Stritic electricity which builds up on the
- body, especially on cold, dry days, must never be
allowed to discharge through the detector element.
Avoid exposed leads to or from the detector output,
since these are often touched accidentally. Refer to
Paragraph 23 for proper precautions o

9. OPERATION.

10. The directional detector is useful as the sampling
and detection device in closed-loop leveling setups as
described in Paragraph 16. It can also be used as a |
calibrated power monitor by determining the correla-
tion between detected output and main-line RF output
levels, or for relative RF envelope observation with
an oscilloscope. If the directional detector is to be
‘permanently mounted for any application, refer to
Figure 2, which illustrates the location of the four
mounting holes and the general side dimensions. Be-
fore installing in any setup, the following should be
considered

a. The type N connectors are (’ﬁ p pr ecision type N con- '

nectors which are designed to mate with standard 50-
ohm type N connectors When mating with any other
‘device equipped with {y precision type N connectors,
-connector damage will result unless an adapter is
used. Precision connector dimensmns are given in
Figure 3 o g

‘ ‘. amplitude-modulated or continuous-wave (CW) RF"
- power. ‘If RF power is amplitude modulated at a
" 415D (SWR Meter) can be used as the indicator.

" as the & Model 425A Microvolt-Ammeter can be used

. be as short as possible and terminated with a shunt-

. impedance.

| depending upon requlred bandwidth.

- RF power output (sens1t1v1ty) in microvolts per

~at least 2.85:1 (28.5: 1 for the 788C).

500 mv) where increased main line RF power produces

15. CLOSED-LOOP LEVELING.

‘direct application in systems employing closed-loop
: leveling of an RF source.

virtually constant RF output level.

v Models 786D/787D/188C
b. ’l’he detect‘or‘element used is s"ensitivemto elther |

1000-cps +2% rate, the sensitive & Model 415B or
For
CwW detection, a DC milliammeter or millivoltmeter
(with an input impedance of at least 100K ohms), such

as the indicator

~¢. When using an oscilloscope to observe waveshapes
of rise times less than 5 usec, the coaxial cable con-
necting the detected output and the oscilloscope should

1ng resistor. Ideally, this resistor should be 50 ohms
10 terminate the coaxial cable in its characteristic
However, with 50 ohms, the video pulse
may. have too small an amplitude to drive some oscil-
loscopes. Typically, the required value is between
50 and 2000 ohms. The larger the resistance, the
slower the observable rise time. Oscilloscopes ideal
for this application are the ¢) Models 140A or 175A,

d. A low-pass filter should be used in all applica-
tions of the directional detector where harmonic fre-
quencies may be present.

11, SENSITIVITY CHARACTERISTICS.

12. The sensitivity characteristics of the Directional
Detectors is well defined in two ranges of main line
RF power output, a lower range extending up to 500
pw (50 pw for the 788C) and a higher range between
5 and 35 mw (0.5 and 3.5 mw for the 788C). In the
lower range the ratio of detected output to main line

v
‘.

microwatt, is at least 4:1 (40:1 for the 788C). In ‘the .
higher range the ratio, in millivolts per milliwatt, is
Between ranges,
and beyond the higher range, 'sensitivity characteristics
vary from detector element to detector element. Be-
yond the higher range sensitivity diminishes to a
saturation level (a maximum detected output of 300 to

no significant increase in detected output

13. SQUARE-LAW LOADING

14. The square-law load (& 11523A) is selected ior
optimum response (minimum deviation from square
law) at 24°C (75°F). 'Typically, detected output varies
+0. 3 db from exact square law for values of output
voltage between 5 mv and 50 mv. At higher temper-
atures output voltage vs input power deviation is more
negative and at lower temperatures the opposite is
true. The change with temperature is appr oximately
0.04 db/°C. For example, a detected output which
varies +0.3 db from exact square law at 24°C would
vary about -0.2 to +0.4 db at 22°C (72°F).

16. 'l‘ECHNlQUi:. The Directional Detector has a

Any variation in the RF
output level causes a proportional variation in the de-
tected output level, and this is fed back to maintain a
Generally, an

01986-3
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Figure 3. Precision Type N Connector Dlmensmns

amplifier, such as the @& Model HO1 8401A is required

between the detector and the RF source, although some
sources such as the & 690 series Sweep Oscillators
have built-in leveling amplifiers.

BNC_CONNECTOR
1280 - 0254

COMPRESSION SPRING
460 - 0012

=3 LOCK WASHER
| INCLUDED WITH

W B‘l.‘lC CONNECTOR |

CAP CONNECTOR
5020-02i10

e -

o RESISTIVE MATERIAL
" DETECTOR ELE \ | |

. (SEE NOTE D

A PSUL 1 }MATCHED SET~ "

SPACER ASSEMBLY REPLACE TOGETHER
(SE E NOTE2) ' R .

CAPACITIVE WASHER l:.:t‘.z::: /o

NliENT

CRYSTAL MOUNT . 7860-8-58

NOTES

1. Negative polarity diode #00423 802 (00423 800 if

- matched load resistor needed for 11523A); positive
polarity diode #00423-803 (00423-801 if matched |
load resistor needed for 11523A) ‘

~are less than +0. 3 db. ' . .‘ , S

' power monitor,

~ Figure. 5 iliustrates the replaceable load assembly for
' thie788C, 786D and 781D load assemb) lies are not field-
';‘{jneplaceable “Figure'6 and 7 illustrate the replaceable .
R bz3A load resistor assembly Stock numbers re-
o qmred when ordemng replacement parts are gwen m
.the. respectiye assembly illustrations. To order a-
IR 'replacement art; address order of mqulry to your
- local Hewlett= Paokard sales and service omce (see

- listings at the rear of thls Note) :

R "22 DETEC’I'OR ELFMENT REPLACEMENT.
~ |2. Capsule spacer mcludes polyiron insert. Capsule 1 ‘ ‘

spacer must always be inserted so that black poly«- "
iron insert contacts with crystal mount: (not under |

“side of diode). Use with new ‘washer furnished
. , 786D0-8-8 .

Figure 4. Detector 'Un'it Assembly

117. LEVELING CAPABILITY The levehng capaoillty
of the leveler-amplifier/directional -detector combi- -
nation is limited mainly by the frequency response of
the detector and the response of the leveler amplifier.
When the 786D is used to level the ¢ Model 691A ! y
Sweep Oscillator RF variations int6 a matched load © 0

18. LALIBRATED POWER. MONITOR

19. The Directional Detector can also be used ag a
By determining the correlation’be- -
tween the detected output and the main-line RF output '
levels the detected output can be calibrated directly: -~ .
in mv/mw and the directional detéctor can then be L
used to sample and indicate RF power ‘levels at any’ ,
point in a system. A power meter can be uged to = .
measure main-line RF output levels for calibr’ttion c
of the detected output. An Oscilloscope, DC Voit- .
meter, or SWR Meter can be used to measure the v
detected output : o

20. MAINT!NANC!

21, Succeeding paragraphs give instructions ior re-
pair of the directional detector and, the 115234 (Option
02) Load Resistor ‘Figure 4 illusti ates the replace-;\
able detector assembly for the 786D, 787D, and 7880

CAUTION

The detector\element (see Figure 4) can
. be damaged elect:"ically by Incorrect
handling. ‘Read the followirg handling
precautions before doing anything which
invoives detector element

01986-4
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- and back- resistance.
. short-circuit currents from the ohmmeter can dam-
age detector element (diode) R

24 PROCFDURE

1 01986-3

_LOAD OUTER . -
T CONDUCTOR. '
. oo7es-2i0

\
\\

AN . . '\\
. ' . . 5

‘ '\‘

| \
Tr LOAD CENTER CONDUCTOR\ ;
/ . \\ I\

e 00799209<>

¢ ) .‘ \ mE \ r-a-n-— 'v ) “,‘ .
SN R v
: D o PR mecuz
R

Figure 5 788(2 Load Assembly AN -

|. \;

23 HANDLII‘JG PRECAUTIONS

Y Before inntallingr detector elemeht in mount
touch ‘exposed metal on mount with hand to discharge
al‘uy static cha.rge Then insert detector element

.lf .

b When hnnding crystal to; another person touch

hands first to ensure there is no difference in-static .. |
‘»electrical potential between y0u o

. ¢. Do not use an ohmmeter to measure i‘orWard-
The open-circuit voltages and

3

"a. Note Figure 4 and remove connector cap from .

' body. To remove connector cap, use gas pliers with

nylon teeth or protect connectox body with heavy paper

.ar tape.

b Remove old detector element

‘c, Install replacemen* detector element; black
resistive end goes into crystal mount (detector element
is a snug fit but not a forced fit) \

d Replace connector cap and TIGHTEN FIRMLY

R " Nete

A resistor is included with each replacement
detector element ordered by the -800 or -801
number given in Figure 4. The resistor is for
use in 11523A Load Resistor and must be in-
stalled to retain proper square-law operation. -
- if the directional detector is equipped with

-‘ .thts optional load. '

) FLAT HEAD 'SCREW
l y 4-40'X "
%  2°SCREWS =

| -POLYIRON LOAD - |
| _00798-401 -

' Page5 "

."}
AN

ol RESlSTOR* |
LOCK WASHER
(INCLUDED Witk

CONTACT SPRING
5000 0234 :
o UoLOCK WASHER
Y (!NCLUDED WITH.

BNC) L BNC)
‘ 2% "»‘l',\
- IIH l l ! l
MALE BNG, - FFMALE BNC -
. 1250~ 0095\ _ 1250~0254
son.oeév« rHese " HOUSING.

;i_sozo-szi‘si;-._
o ‘ \
> Replacement resistor is supplled with replacement
detector elements oronred by the -800 or -801 number
given in Figure 4. Note; entire asse mbly minus re-
sistor is available as 11523 -600. ‘

\ \ 2 786D-A- |2

11523A Cutaway V1ew

, B ,1
o B
\ o

Fiéprei} 6.

P
o

.95, DETECTOR BNC REPLACEMENT
?6 TOOLS REQUIRED o
a. Needle-point soldering iron

" b. Gas pliers with nylon teeth.
.€. Male BNC mating connector,

o dt Tweezers

Uo7 PROCEDURE.

a. Refer to Flgure 4. Remove BNC connector and
lockwasher.

b. .Unsolder spring /soldered to- center conductor
lead.

C. Slip spring over center conductor lead of new
BNC and solder.

d. Let spring cool and then replace lockwasher
and connector in connector cap.

28. 788C LOAD REPLACEMENT

; a. Refer to Figure 5. Remove two retaining screws
and the load outer conductor. -

" b. Remove load and any loose or broken portions
of the old load from inside the load outer conductor.

c. Replacement is the reverse of removal

29. REPLACEMENT OF 11523A MALE BNC.,

a. Refer to Figure 6. Unscrew male BNC and .
lockwasher from housing by using a 3/8-inch open-
end wrench and holding housing either in a vise or
with gas pliers.

Note

X gas pliers do not have nylon teeth, the |
. housing should be protected.

b. Unsolder r esistor.
¢. Solder resistor to new BNC.



7080- A-7

Figure 7. 11523A BNC Assembly

" d. 'Let resistor cool, then check resistance from
male BNC pin through resistor; resistance measured
should be within 10% of that indicated by the coding.

e. Replace lockwasher and male BNC.

30. REPLACING 11523A FEMALE BNC.

a. Unscrew BNC with a BNC wrench or male BNC
used as a wrench.

b. Unsclder contact spring
c. Prepare replacement BNC connector

(1) Cut center conductor lead to approximately
1/32 inch (refer to Figure 7).

(2) With flat file, smooth end of lead wipe off burr
» with tweezers or similar metal instrument

d. Slip contact spring over center conductor lead
and solder. |
CAVUTION

Use solder sparingly or it will creep bac,{
on spring. Solder on spring destroys its
usefulness and is difficult to romove.

e. Let contact spring cool and then screw BNC
into housing. ;

31. PERFORMA.NC! CHECKS. i

32. The performance check procedures glven in
Paragraphs 33 through 36 verify that the Directional
Detector meets it$ specifications. Test equipment
recommended for checking specifications is listed

in Table 2. The critical specifications listed are the
specific limitations an instrument type must meet and
are not meant to be complete instrument specifications.
Similar equipment having equal or better specifications’
than those listed may be substituted for the equipment
listed. Test setups aid instructions are given only

for the 786D. Measurement techniques for the 787D
and 788C are similar and differences. in specification
are mentioned where they exist.

)

33 FREQUENCY RESPONSE CHECK L

FREQUENCY RESPONSE £0.2 db
(d:O 3 db 788C)

a. Set up test equipment as shown in Figure 8.
b. Set Sweep Oscillator for a leveled RF output

c. Set RF output level for a convenient reference
near inll scale on Power Meter.

" Models 786D,/787D/788C

POWER METER

‘ | ‘ T dpa38
SWEEP OSCILLATOR '~ - S ol
€9iA/8 - - ,/‘\ '
Low Pass || |
- T FILTER Y ]
dp3soc "

' THERMISTOR MOUNT

ATTE NUATOR
@7860 @478A 760 -A=10

Figure 8. Frequency Response Check

d. Set Sweep O.scillator; for 100-second sweep and
note Power Meter indication. Specification: variation
should not be greater than 0‘.4 db (0.6 db - 788C).

e. If variation exceeds 0.4 db (0.6 db - 788C),
then a single frequency check must be made across
the band. A method of checking at single frequencies

" across the band is to tune from point to point and

compare main line RF output against auxiliary line

- output,

34 SENSITIVITY CHECK. '

SENSITIVITY 100 mv detected output for
.'w (3.5 mw - 788C) RF output.

a. Set up test equipment as shown in Figure 8 with
the following exceptions: the 10-db Pad should be
connected between 786D and 478A and detected output
connected to a DC Voltmeter thi ough a BNC-to-binding
pogt adapter

CAUTION

An RF power level exceeding 10 mw will
damage Thermistor Mount. Be careful
not to exceed 10 mw to mount,

b. Starting at minimum, carefully increase CW-RF

- power to obtain a 100-mv. reading, on the DC Voltmeter.

Specification: 35 mw (3.5 mw - 788C) or less (Power
Meter reading plus attenuation.of Attenuator) pr oduces
a 100-mv detected output :

. C. Repeat above check at all points of interest:
across the band.

‘35 SWR CHECK.

MAIN LINE SWR: <1 15 (1 20 7880)
a. Set up test equipment as shown in Fig,ure 9

b. Set Sweep Oscillator for a single frequency,
1000-cps square-wave modulated RF output.

c Adjust Square-v'vave modulation frequency for
optimum SWR Meter indication on 40-db NORMAL
scale '

d. Phase Sliding Load to obtain minimum SWR .
scale indication

e. Adjust Slotted Line carriage for minimum SWR-
scale indication as near center of slotted section as .
possible. Repeat step d, if necessary.

01986-3
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s Mod'gis;»'zaeo/ha'z'o/?ssc o
SWEEP OSCILLATOR ~SWRMETER.
o @sswa - Gaiso -
- B= e
0 Lowpass |
o . FILTER ‘ ,
| : : @_3soc ‘ |
fg‘J’bENUATOR \‘ - E L |
B (©) zudi B F‘[I'——“w _
u . L " SLIDING LOAD
SLOTTED LINE dpreeo ELTY
dpcos-sosc |
;- Figure 9. SWR Check
f Set a 1.0 indication on WR Meter SWR-EXPAND

scale.
, g. Adjust Slotted Line for a maximum SWRmscale
- indication.
- h. Phase Sliding Load for a minimum reading and’
- record. Specification: SWR reading must be equal

to or less than 1.15 (1. 20 - 788C).

36. DIRECTIVITY CHECK.

' MINIMUM DIRECTIVITY: 30 db
b - (26 db - 787D; 20 db - 788C)

a. Set up equipm/ent as shown in Figure 10.

b. Set Sweep Oscillator for leveled square-wave
modulated RF output.

c. Set 0-db reference on SWR Meter.
d. Remove Attenuator from setup.

. e. Connect Sliding Load to male connector (786D
~ under test) and using a female-to-female adapter
+ connect 786D under test to 786D.

f. Set Sweep Oscillator for 100 second sweep rate.

g Note SWR Meter indication and continuously
phase Sliding Load. If both minimum and maximum
indications are greater than the 0-db reference, the
directional detector meets the directivity specification.
SWEEP OSCILLATOR
dpesiass

B — — . SWRMETER
II: . o @450

ALC .

® Al ow rass =
FILTER \_|°
3o
DIRECTIONAL
DETECTOR

‘.Awgggeros 1l &

N vou 1

@7660
SLIDING LOAD

.% " v | , ' . @TBGD @906A

786D -A-1)

| ~ Figure 10. Directivity Check
01986-3 . -

| ‘example, if readings were 0.5 and 5.4 db and assum-

~ then - the minimum is 30.5'db and the maximum is 35 4 |

For example, if the difference iri'db (M) is 4.9 db,

~are 2.1 and 13. 3 db. One corrected value is Sliding =~
 Load return loss and the other is 786D directivity.

‘nection to 786D without rotating center conduction
‘ Tighten lock. S

Page .7'

However, these readmgs are uncorrected smaller-

' than-actual-value readings.

h. To determine actual direct1v1ty first add atten-
uation of Attenuators used in step a to each reading
made in step g; then subtract maximum from mini-
mum readings and find diﬂerence value (M1) For

ing attenuation of Attenuators used is equal to 30°db, .

db. The difference between the two readings is 4 9
db (which is M,). ‘

i. Refer to Figure 11. Determine vaiues for M
which are the two correction factdrs to be used. Ac?id
the minimum reading of stepg to each correction (Ms).

then from the graph (Figure 11 ) the two corrections

j. To identify directivity reading, loosen Sliding ,
Load center conductor lock and slightly lopsen con-

k. Repeat steps d through i. The corrected value
for Sliding Load return loss should remain practically
the same as original corrected reading (within a few
tenths of a db). The 786D directivity is the other
original corrected reading.

m. The following is an example of measurement
steps with actual readings and conclusions.

(1) SWR Meter reatdings were 0.5 and 5.4 db. -

(2) The attenuators used were 20 db and 10 db;
hence, the readings indicate 30.5 and 35.4 db.

(3) The difference between the minimum and max-
imum readings is then 4.9 db.

(4) Referring to Figure 11, the two correction
factors are 2.1 and 13.3 db.

(5) The minimum reading (30.5 db) added to each
results in two corrected readings 32.6 and
43.8 db.

(6) To determine which reading represents the
- Sliding Load, the center conductor is partially
unplugged irom the 786D.

(7) The above steps were repezted which resulted
| in SWR Meter indications of 25.5 and 28.0 db.
The difference between the two readings is 2.5
db which from Figure 11 determined the two
correction factors to be 1.2 and 18.0 db. -

) ,‘(38) The two cerrection factors added to the 25.5
db minimum gave corrected readings of 26.7
and 43.5 db.

(9) The Sliding Load return less was 43.5 to 43.¢
db, because making a bad connection between
. the Sliding Load and the 786D did not affect this
reading much.

(10) The 786D directivity was 32.6 db, because
making a bad connection between the Sliding .
Load and the 786D did affect this reading caus-
ing an erroneous reading which did not agree

~ with either of the previous corrected readings.
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Models 786D/787D/788C

Table 2 Recommended Test Equipment '

~ Paged

1 InSt'rument Type:

Critical Specifications

" Check.

Model

691A/B (786D)

Bandpass Filter

ReJection Not less than 40 db

Sweep Oscillator | Frequency Range (directional detector) 'All S '
R Power Output: 10 aw HO01-692A (787D)
| Leveled Capability*: +0. ldb | HO1-693A (788C) / |
‘Residual FM: . Less than 50 ke | . SR O
Low-Pass or. Frequency Range: (directional detector) | All. 360B (786D)

 8435A (788C)

360C (787D & 786D) | |
360D (787D & 788C)

8436A (788C)

Power Meter and
Thermistor Mount

Frequency Range: (directional detector)

Power Range: -10 to +10 dbm

Accuracy: +3%

" Frequency Response
Sensitivity

| 431B (meter)and

478A (mount)

Fixed ‘Att'enuator

Connectors: Standard type N
Residual SWR: 1.04

Frequency Range: (dlrectional detector) Frequency Response "Weinschel 210-10
Attenuation 10 db S Sensitivity . \
, SWR | |
Frequency Range: (directional detector) | Directivity Weinschel
Attenuation: (directional detector ' 210-10 (786D)
directivity) 210-20 (all)
o 210-6 (787D)
DC Voltmeter Range: 20 to 100 mv Sensitivity 410C
. JInput: 10 megohms - ‘

Accuracy: +2% of full scale S

'SWR Meter Frequency: 1000 cps +2% SWR 415B or 415D
Calibration: Square Law Directivity
Accuracy: +0.05 db (on EXPAND scale) o

. _ JInput: 200K ohms y

Directional Detector | Frequency Range: (directional detector) | Directivity 786D (786D)

- ' “Detected Output: Negative . 787D (787D)
‘Sensitivity: 4 mv/ mw 788C (788C)
| 'Frequency Response: +0.3 db. o
Sliding"Load‘ . Frequency Range: (directional detector) SWR 906A
B Connectors: Standard type N ‘Directivity
‘ Residual SWR**: 1,05
Slotted Line Frequency Range: (directional detector) C05-805C

SWR

(786D & 787D)
C05-806B (788C)
809B (788C)

*  Excluding coupler and detector variation (with the 786D the leveling capability would be +0.3 db)
** Residual SWR: 1,10 from 1 0to 1.5 Ge

01986-2
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S T o HEWLETT FFACKARD

. R Y , APPENDIX " P |
S ' BACKDATING - e
 MANUAL CHANGES | '

T 7 Models 8691A/8692A/8693A/8694A
| S | RF Unit . . =

MAKE Al L CORRE"T!ONS IN THIS MANUAL. ACCORDING TO ERRATA BEI.OW, THEN CHECK THE FOLLOWING TABLE FOR YOUR
INSTRUMENT SEFHAL PREFIX (3.DIGITS) OR SERIAL NUMBER (8 DlGlTS) AND MAKE ANY LlSTF’D CHANGE(SI'IN THE MANUAL.,

» NEW ITEM.
i“Si‘RIALK. PR!FI* OR‘ NUMBER | MAKE M‘NUAL,CHANGES‘ | SER.Y‘AL‘. PREFIX 6“ NUMBER .. MAKE MANUAL. CHANGES
620- . | A,B,C,D,E,F,GH ||724- . | FGH
636- E A, C,D,E,F,GH - [|n728- IRTEEE
ms: | D,EFGH N R H .
720- | E,FGH

i

Cl-lANGE A: A2R12 on Freq Shape Assy A2 is ad]usted for proper calibratlon when RF Umt serials
prefixed 620 are used with 8690A serials prefixed 615 .

CIf an RF Unit, serials prefixed 620, is used with an 8690A Sweep Oscillator, serlals

- o ~ prefixed 636 or above, approximately -1% calibration error will occur. - In this case,.
- S perform Ad]ustments 4, HELIX VOLTAGE SHAPING and 5 FREQUENCY ACCURACY
Table 2-3. = ‘ o

A2R12 on Freq Shape Assy A2is adjusted for proper cahbration when RF Unit serials
prefixed 636 are used with 8690A serials preﬁxed 636. |

If an RF Unit serials pretixod 636, is used with an 8690A Sweep Osc1llator 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 B: , For your instrument serial number (8 dlgits) l1sted below, make the following change: .
, - Change R3 from linear to log type; " o o
: Change stock number from 21000060 to 2100-0051. ~ : [

Model " Serlal Number
8691A ‘ ..'636-7,-below 00135

8692A 836~ below 00145

'8693A - 636~ below 00134

8§94A, | 636-‘ below 00155 .

' CHANGE C: Figure 43 ‘and Parts List; | I
: : Add Diode A1CR14, stuci& number 1901 -0033
Delete Transistor NPN AlQ4, stock number 1854 -0022.

‘Delete Resistm' A1R45 196k, stock number 0’75'7-0063

| 'Change scl-ematic to show removal of: Lo
m . “(1) Resistor, A1R45, 196k connected from collector of A1Q3 to -300V
' S (2) Transistor NPN, -A1Q4 as follows:
V., I | ~ (a) A1Q4 base to collector of A1Q3;
(b) :A1Q4’collector to +20V; S
o (c) AlQM emitter to junction of A1Ri‘s and pin 5 connection to BWO grid
L, S (3) Designate stage A1Q4 "EMITI’ER FOLLOWER "o




v B h : o
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77U Models 8691A/8602A/86034/8694A . .. - . . AppendixH
T k ‘ o ; | o Figure 2-6

CHANGE C: . Substitute the following photograph for Figure 2-8 in Manual.

/Cont.) e S ‘ | o

869IA-A-I

- Figure 2-6. Coniponent- Identification Assembly Al

; CHANGE D: . Figure 4-2 and Parts List
- | L Add Resistor R4 ifrom schematic. Change schematic to show ALC Switch S1B (Option 01
' "~ RF Units only) wired so as not to keep R3 EXT ALC GAIN in circuit when S1B is set to
' INT position (EXT ALC GAIN R3 is used to compensate for ALC Amplifler variations
s when S1B is set to INT position)

CHANGE E: ' Change the Residual FM Specifications in the followmg 1nstruments for CW operation -
: a2 START-STOP, AF, and MARKER SWEEP functxons as indioated
: 8694A - <50 kHz peak
“'HO1-8694A < 50 kHz peak
- H02-8694'A | <50 kHz peak
Figure 4-2 | \

Add the following jumper connections:
from P12 pin 16 to P12 pin 10
from P12 pin 32 to P12 pin 26

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

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

' m2 | SR o R 023342
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' CHANGE F:
' CHANGE H:
B

[

:

023342

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

: ' 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 AT; 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 ocating 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 thei, cut ends to the harness.

Figure 4-2 and Parts Liét:', ‘ ,- RENTE
- Change A1Q2 stock number from 1853-0020 to 1853-0015.

Change Stock No. of BWO Terminal Board Assy A3 from 08691-6118 to 08691-6105,

Figure 4-2 and Parts List: | '
- Delete Diode AICR15, Stock No. 1901-0026.

| Figure 2-8 and Parts List: | - " _ '\
Add A3M1 and A3R1. Include the following photograph with Figure 2-8, Component
Identification, Assembly A3, S \, | |

. 9691B-A-4

| Assembly A3

Figure 2-8. Component Identification, Assembly A3

Figure 4-2:

Add Meter M1 and Resistor R1, 2, 4M, in series with one side of meter to A3, ground
from BWO Tube V1 and the other size of the resistor to the A3, -6.3V Fil from BWO
' lTubeV_l.." ” " T | .
I3




CONDITIONS OF WARRANTY

" FOR

BACKWARD WAVE OSCILLATOR TUBES
AND

TRAVELING WAVE TUBES
\

Microwave (BWO, TWT) tubes are warmnlcd to be free from m.mufactunnb defects.
The operating tube warranty will be i2 months unconditional from date of shipment

from Hewlett-Packard. If a tube carrying this warranty fails and must be replaced,

only the apphcable remaining warranty of the first tube is transferred to the replace-
“ment tub¢, or 90 days, which ever is greater. The Hewlett-Packard Company will
process warranty claims for customers on tubes which were supplied by Hewlett-
Packard for use in Hewlett-Packard instruments. The serial number of the tube failing
~and the serial number of the replaccment tube must be noted on thc warranty clim
form.

“In Warranty™ tubes purchased from Hewlett-Packard must be returned immediately
- (nt te exceed 30 days from date of failure) with a completed Warranty Claim Form,
v your local Hewlett-Packard Sales and Service Office. Addresses are listed in the
Instcument Manual. Be sure to pack the tube in accordance with the Packing Instruc-
tions listed on the Warranty Claim Form; warranty allowance cannot be made on
‘tubes received broken due to improper packaging or showing evidence of tampering.

- Instructions for filing a warranty claim are listed on the “Microwave Tube Warranty
Claim” form which is included with the Operating and Service Manual for your
instrument. This form is also included with replacement Microwave tubes supplied by
. Hewlett-Packard. Additional copies may be obtained from your local Hewlett-Packard
Sales and Service Office. (Please rcf: HP Stock No. 9320--1865.)

~ Hewlett-Packard specified replacement tubes c.an be obt.uned from your 'ocal Hewiett-
Packard Sales and Service Office. |

\

Cesinsz . Rev IS
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o MANIIAI. IDENTIFI(:ATION =l
‘| Model Number: 86914944
Date Printed: November 1968
Pm Numlm' 08691 90021
~ This mpplement contains lmpomnt informatlon for comcting manual errors and t’or adaptmg the manual to
' instruments conhlning imprdvoments mnde nfter the prlntlng of the manual o
* To use this supphmont ) |
" Make all ERRATA romctions
Mlke all approprinté serhl number related. changes indicated in the. tables below
- .... Sérhl Prefix or Numbor ——p— Muke Manual Chunges — ‘Serial Prefix or Numbe wmy e Mnke Manual Chanues
o6 - |1 71144Aosoos thru |
e o | | 1144A06955 - | 1thru?
| 96708806thra [ || 1210A06956 thra | )
196704005 . | 1,2 | | 1210A07405 _[1thug g
| 967-04006thew. | . | R i
1y 96704186 | 1,%,3 R B | 1thrud -
o] | 1243a07863,01915, | - | o
| 984 ] 4,2,3,4 ' 07938, 07939 & 08001 | 1 thru 10
b 098411‘05385‘.&- N T
e 0984A05490 EEU - 1313A09666 @ - | 1thrull
" 0984A05496, . | R
. = ' o | 1335A,1438A
. ;|0984A05564 : | Athru b - | 1445A thru 1 thru 12
- 0DB4AOGe47, . . | - 1445A10485 |
' _0984A05695 thm S . e ‘
' 0984A05699and | | | 1446A10466thru | -
‘ SorhlPreﬂx 1140A | - . o 1445A10755 ‘ lthru 13
| S | ‘ 15014, 1526A | .
- | - | | “and 1547A - 11 thm 14
' ?.‘ii‘nlnﬁi'rm | . |
CERRATA .
. Entire Manual: - B B :
NS E Dolete all nferences to power meter leveling
i Chmge all H01 and HO2- references accordinnly
- , ,tro'fn H01-8694& to 8694 A Option100
frgm, HO01-8694A Option 01 to 8694A Option 100, Option 001
. from - H02-8694A to 8694A Option 200 - ' . |
. from H02 8694A Option 01 to 8694A Option 200, Option 001, o _ Co
T S o Nom. I - |
‘ ':; “M;nu.l clnnu mpplcmmu are uvhcd as often as necessary to keep manualu as cumnt ‘and Rccurate as poulble
o e 7 Hewlett-Packard . recommends - that you periodically request the latest edition of this supplement. Free copies are available
S R from all HP offices. When requesting copies quote the manual ldcntlﬂcntlon lnformatlon lrom your supplomom. or the mode)
_ ‘numhor lnd print dnto trom tm mlo puu ol the mnnunl o

HEWLETT
PACKARD

' 13 NOVEMBER 1975
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i

o 'Pighi1-Land 1.2, Table 11, Specifiations: ' C -
"7 Add after Optien 01 (Internal Leveling) for each modei: “Option 004 Rur RF Output »
Chnn;e the Fuqueucy Stlbility specincltion of the: 86911\ &692.1\ and 8693A RI" Units to read as follows

nnequmcv STABILITY = S881A° . 8602A '8693A

i With 6 dB Power Levei Chen;e . typically less *vplcelly less typicelly Iess
| than:20MHz ..an% 40 MHz then t 80 MHz

Pmsllmdlz lelell Speciticltions A o s  ; S -
| Add the folloviing speciticetion for the 8694A RF Unit | - B , -

FREQUENCY STABLITY = - - Bggen . '
With 6 dB Power Level Change o typically less than :t 160 MHz

N
'

Add asa note tlut Residunl FM specitications dre dexreded by 2 times nonnai specification when RF units are
instllled in HP 8'!07A RF Unit Holder \

e .
Cedays Lo, e : ! g
. .

Page 13, Plngnph 18 0 ’{'.;:f}f]
, Add the tollowing Ty R
L f,*w~< S SRR o NOTE
Ainow 30 minutes warmup

T . o L : (-
(T R J; I

Add the t‘oilowing options in the specitications table The standeru 8691A and 8693A specifications apply with the o
following dmerences S .

el o R asm Opnonzon N asgaAomio,. 20 “ ‘
F"q“mylhnle L  141t025GHz = 35t06.75GHz / =
TR " - Maximum Leveled Power © U0 Atleasi 100 mW: At least 40 mW

.. FrequencyStabiity B ST
DR ‘With 6 dB Power Leve! chenge EEER T typicn!ly lss ~ typieaiiy less
SRR fl'°m mlximum leveled power | ST thand :W.M i2;  than# 80 MHz

i Page 1.3, mgunl D K o
e Identity 15 pin connector on front panel as Item 7 describe as i'ollovrs ‘

Pl connecta the BWN openting voitqes trom the 8680 mainframe to the RF Unit
ldentii’y 32 pin connector on front puiel as Item 8 and doscribe as follows:

M2 \.c:mects the RF Unit openting signels nnd volteges trom the 8690 mainframe to the RF, Unit,
o Pqe21 Pqurnphza . e L o | .
ORI E Add thl&note after plngiap.i 2- 3 S e v | - ’
AT S ~ NOTE o . |
" TR ‘f_' R o S ‘ Use e"celibnt‘e(i 8690 meinframe. = ' |

'I"":}hle22 IR R | : “
AR Ch!nte pmmpn 2. 13 to read: o |
; s BWO tube VI h not covered by th' R)“‘ U*’*“’\ mi‘mnty A leplnte wamnty covers the BWO for one

m«
«

\7\




ty ‘ N

R ' 08691.90021

snmm(comi ,' T

m-zz hnmphzl’l L
Add thls Warning llter panmph217

. R mnmnc .
) ST ,Apmslble SHOCK HAZARD exists when |
kS Varian BWO tubes are installed if the front

C - . panel connector is notgrou_nded to the RF
Lot . Unit chassis.

Pm 2 5! 'I’able 2.2, Adjustment 5 FREQUENCY ACCURACY
Add the following lnformstion to list given under stap g

| e | S0 Frequency (GHz) |
- Vdc ot Tsst Fomtll o 8691A | - B693A
‘8690 Assembly A4 ¢ Opt200 | Opt. 200

© 700001 0 . 250 | ~8.750
6600001 - - 239 - 0 5.426
59.00+0.01 228 6.100

- 5200x0.00° ' o2 BT
45002001 - 2,06 , . 5.450
3800001 188, 5.125
81.00+0.01 0184 4800
24000010 - 173 T 4.475

S 1100%00 ° 182 o 4.150
AR 1000:001«,» o 151 . 3825
L 800%001 . 1.40 L 3500

TestLimlts(%) . zo8  tos

Paga 2 8 Flgure 2-5: ' l
. Designate connector that A1 Asay plugs into as XAI '
Daslgnato connector that A2 Assy plugs into as A1XA2, | }
o ‘ , v \ , ‘ . ' ‘: ‘ ) /
Pal029 Figur926 ' S o
Changé R45 to R16, R16 to R39 and R39 to R45 . Lo
Page 3 1;. ,}

¥ Change parasraph 36 to read:
' -BWO tubes listed in parts list are equivalent substitutes when used with the appropriate Shaping Board Assembly (A2)
" and Helix Overcurrent Shunt Resistor (A1R17). For more detailed lnformation refer to Table 8~4 ‘

v K
y b
,
)
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|
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N
[ !
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.. Supplement A for08691:90021 . - . o0 SRR ' 08691.90021

. . : 1
[ ~
.

. _,,,;EnnA'rmconfa) B RN LR P T e
C ’Plloa-l(Cont’d) e e o .

~Add this uble rollowing pongnph 3-6. y

' L

lele 3-4 BWO ’l‘ube Shlping Board Assembﬁy nnd Helix Overcurrent
| Shunt Resistor Combinatinrns

R R B | o RN C Helix Ovorcurlonfm
. DR HF Unit “ IWD 'l'uln SR IWO | Slupin' Board - Shunt Resistor
Molhl | (V1) Munuflctum } ‘,Amm,bly'(A_Z) o (AIR17)

oA | ‘v,1‘951-oozo ] -'Watkihs-.lohnsonlr 086016108 | 825K ohm

" [ seo1a0p. 209; 19510086 | Watkins-Johnson |  08691.60126 ~ 8.25K ohm
R '1951,0055,' o ‘V.a‘l"'hn | ,08692'.6102. 1. 1.0K ohm

e [t TR | -
SRy ~ 1951-0064(4) . | - Watkins-Johnson 08691-6101 825K ohm

0| eessa | 1951007 | vaam |  osezer02 10K ohm

b ] 19510086 | Watkins-dohnson 08693.6101 | 8.26K ohm

i | ee9sA0p.200| 19510087 | - Watkins-Johnson | 0869360118 - |  825Kohm

19510658 | . Varian | 086946102 | = 1.0K ohm
| 19510085 | watkins-dohnson |  08694.60001 ~ 825Kohm
| sesan ] “1951-005&/ | . Variam | "08694-‘61‘,04 ~ 10Kohm ‘
| Opton100- | . 1951.0085 - Watkins-Johnson | 08694-60003 | 8.25K ohm

R

-
ot -

| semr - | 1es10058 | Vaam | 08694-6106 | . 1.0Kohm
9’“0"{200'? | 19510085 'Watkina Johnson |  08694. sooos | 8.25Kohm

1 1'l’lno 8. 25]( ohm hol;x ovotcunont nh\mt ronmor u HP Pnt No. 0‘767-0037 'l’ho 1 OK ohm heux overcurrent uhunt reumor is e
‘ HP Part No, ovewm . )

28\\"0 (HP Part No ,11951-0064) is tho uoommondod rophoomom for BWO (1951-0065) uged in' ull BBMA RF Unm (rouardlum
‘ ol serial prefix). -

1 pwo (HP Paxt No. 1951-0005) ln the ncommondod nphcdmom lor BWO (19614)057) nud in all RODBA mv Units (relhrulen
" of serial prefix), 1

. ; “B\VO (HP Part No. !9&1-0005)1. the' rooommendod up!ncomont for BWO (1951-0058) used in all 1’694A RF Unm (regardliess
‘ ol option or serial smmx) , ' ‘ . ‘

Puo 3-2 'l!’able 31: - | S |
| Add aaurllk (*) in Note column of A1R11 A1R13 ond A1R16

("'Factory selectod pm typical value given.)
Dolcto A10R15 |

Pngea-s Tabloa-l o R S o
Add AIXAz 1251-0494 Connector P030 Pln-.{l ‘ T k

RRERY. '_‘ :
I-"'
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Supplement A for 0869190021 . 7 (0869190021

:gﬁnmﬁc‘e‘.m; Lo ST | -
%:9'3-41'»!@3-1 SR L T
Add A2 0869160126 ASSY: SHAPING BOARD (086914 Opt. 20 o | |
'REFERTOPARAGRAPH3G.
Add A2 osssaasous + ASSY: SHAPING BOARD (086934 Opt. 200)
b Aot REFERTOPARAGRAPH36.

Pqeas 'rablea-l . S
; CUAdd - CR 1901 0026 Diode: Smcon 0. 75A 200 PIV

U\ ff'»"r'Add . FLI 00693\ 604 Filter: Low Pass (8693A Opt. 001)
. ‘Add J11250.0083 Connector: RF BNC.

RRIE Add ' P1 thru P10 Not Assigned

S -'-,Addx ' P11'1251-0322 Connector: 15 contact male

S Add

L Add

L Add
\ Add
Add

" "P12:1251.0136 Connector: 32 pin, male.

RB 0757-0273 R:FXD 3. 01K1% 1/8W.

Wl 00691-634 Assy: RF Cable (8692A Opt 001 8692A 94A Opt 004) y
W2 08693~6112 Auy RF Glble (8653A Opt. 001 wJ 1951 0087 BWO ONLY).

" XA11251.0159 Connector' PC 30 pin.

' Add

Vl 1951-0086 Tube: Electron BWO (8691A, Opt. 200) (Refer to Para, 3-6),
V1 1951 0087 Tube' Electron BWO (8693A Opt 200) (Rei’er to Para. 3-6).

\QQ’Under Misoallaneous R IR
o ' 08691-6125 RF Unit Assy (all Opt. 004 Models)
| Jssso 0046 Hole Plug (all Opt. 004 Models). | o

- HP Part No. 08691:20115 SCALE (8691A Opt. 200). = Lo
_ HP Part No. 08691-00115 PANEL: FRONT (86914, Opt 200).
~HP Part No, 08693-20113 SCALE: (86934, Opt. 200).

f" . HP Pr-t No. 0869306105 PANEL: FRONT (86934, Opt. : 200).
_ HP Part 71204162 LASEL INFO. .

: ‘, r.go 3.6, Table 32 | |
. Chapge HP Pnrt No. 08694 0102 (Front Panel) to HP Part No 08694 01 12 (no description change).' ‘
Chame HP Part No. 08694 0104 (Front Panel) to HP Part No. 08694-01 14 (no descrlption change)..;

Pqe 3 7 ‘I'able 3-2 Sl S |
S ..i‘Add, \_HP Part No 00693-604 Filter Low Pass (8693A Opt 001), 28480 TQ 1.
S Add - 'HPPart No, 1250 0083 Connector ‘RF BNC; 28480; TQ 1. '
7. Add . HP Part No. 1251:0136 Connector: 32 pin male; 28480; TQ 1.
L Add HP Part No. 12510159 Connector: PC 30 pin, male; 28480; TQ 1
.. Add - HP Part No. 1251.0494 Connector: PC 30 pin, 28480, TQ 1.
‘ 3 'Addi_ "HP Pnt No 1251 1322 Connector 15 contact male, 28480 TQ 1

Pqe 3 8, Tuble 8.2: L - '

. Add  HP Part No. 6960- 0046 Hole Plug (Option 004 Models only), 28480 TQ1.

" "Add  HP Part No. 08691-6125 RF Unit Assy (Option 004 Models only); 28480; TQ 1.

. "Add - HP Part No; 08693-6112 Assy: RF Cable (8692A, 8693A, and 8694A Option 001 Models, 28480; TQ 1.
S Chlnac HP Part No, 08694-0102 to HP Part No. 08694.0112.

Chanle HP Pnrt No 08694-0104 to HP Part Nn 08694 0114
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Pue 3-5 'l‘nhle & 1 P ‘ . :

DeleteDSlllstlngofHP?trtNo. wsomsz [ TR

Aduspm of DS1, 1450-0371 LENS: LAMPHOLDER  Amber. *f..‘ ST
anucea ﬂ"\,“}s'j.:;ﬁfy?fee;j{,/-?yfﬂﬁpwlfgjnj S
Serlll prefix chnnge only : - / | \ /) ‘ : : Lo a | -‘

Note thet thls change affects the. Model 8693A Optlon 001 only Lo
pm12 'l‘ablell o - BRI ’ e o
UnderOptlonOOl lnternalLevellngadd S E S
Maxlmum Leveled Power. At leasl 25 mW S e |

Pm 3.5, Table % TR “ IR T
LutA4Llstln¢ o S | e
Change HpP Part No. to 08693 601;9 (Recommended replacement for 08693 6110) .i‘ , o , !

qu 45/46 Figure 43 S .
On the Optlon 001 8693A (tourth trom top) | N S o
Delete Ccr1 Adapter HP Part No. 1250 0777 - B . o |
Chenge A4 Dlrectlonal Detector llP Part No. to 08693 60119 (Recommended replacement for 08693 bl 10)
caAneee ;- - V»T L "vg “
Pqeaa Table 3.1, undeerSCELLANEOUS o o ;
Add the lollowlng note to derlne the 8691A- 94A color scheme | S o
B a ?"»‘,1--“'  NoTE
Thls chenge implements a dlfterent color sch»me for the standard lnstrnment
| Colors prior to this change are now available as options. Refer to listing below.
8691A-94A STANDARD lndicetes color scheme for the 8691A-94A Models beginning with thls change (Includes
MINT GRAY l’ront panel) . . o g | “‘\‘" .
8691A-94A Optlon A85 - lndlcntes comblnltlon color scheme (lncludes LIGHT GRAY front pamrl ) "_
8691A 94A Optlon X95 Indlcetes color scheme tor the 8691A-94A Models prlor to thls change (lncludes " L
LIGH'I‘ GRAY tront penel) | (‘
Lo v




' iBupplement A for 0869190021, .

. ose9reo021 . -

. Bt | ' . '
P S o
A TR VoL N ,
. 'v ;"f‘ . . 1‘; N R . “,

GHANGE 6 (Com d)

Pue 8»5 'l‘nhle 3-1 (Cont’d) L oM
Add the toﬂowin. 8691A- 94A pam or demlption chumu Dep i el A

s 08691-0100 FRONT PANEL (LIGHT GRAY) (8691A AND 8691A OPTIQN‘« 001 AND 004) . s

. ne ~~‘ ‘08691-00118 FRON']‘ PANEL (MINT GRAY) (S'I‘ANDARD) (8691A AND 869 lA ()PTIONS 001 AND 004)

‘ :08691- 21)11 FRONT. HOUSINu (LIGHT GRAY) (8691A-94A). | E R . ,

#l 08691-20116 FRONT HOUSING (MINT GRAY) (STANDARD) (869] A: 94A) =

# Donotes atandnrd color for 8691A 94A parts bqinning wlth this chdnge

Pnge 3-6 lele 3-1 under MISCELLANEOUS oy o S
“.. 07 Add the following 8891A-94A parts or depcription changes SR R
!“ . . 086912112 REARPANEL (LIGHT GRAY) (8691A94A). . -~ .
ol ,.',# 0869120117 REAR PANEL(MINT GRAY) (STANDARD) (8601A-944). .~ .
5 S u I‘,' B ,‘0 t.4), . ! . L

PN 08691 2114 REAR P.wm. (LIGHT GRAY) (8691A 94A orr 004‘) RS
e e ;‘# 08691 20118 REAE PANEL (MINT GRAY) (ST/\NDARD) (8691A-94A OPT 004), .

FEE 08691 400& LATCH HANDLE (LIGHT GRAY) (8691A B44). '
S r,,,;‘# 08691-40005 LA'rcn HANDLE (MINT GRAY) (STANDARD) {8691A 94A)

TS 08691 00115 FRONT PANEL (LIGHT GRAY) (8691A OPT 200) . ‘
B e - # 08691 0')120 FRONT "ANEL (MIN'I' GRAY) (STANDARD) (8691A OPT 200)

e ossszmoo FRONT PANEL (LIGHT GRAY) (8692A)
T f'# 08692 00007 mom' PANEL (MINT GRAY) (STANDARD) (8692A)

S 08693 0100 mowr PANEL (LIGH'I’ GRAY) (8693A AND 8693A OPTIONS 001AND004). =
A ';.- # 08693-00111 mom' PANEL (MlN'l‘ GRAY) (STANDARD) (8393A AND 8693A OPTIONS 001 AND 004)

AN 0869&-00109 FRONT PANEL (LIGHT GRAY) (8693A OPT 200) |
T R i # 08693 00114 FRON'I‘ PANEL (MINT GRAY) (STANDARD) (8693A OPT 200)

RIS 08694 omo FRONT PANEL (LIGHT GRAY) (8694A, AND 8694A OPTIONS 001 AND 004).
B # 08694 00124 FRONT PANEL (MINT GRAY) (STANDARD) (8694A, AND 8694A OPTIONS 001 AND 004).

Sl 08694-0112 FRONT PANEL (LIGHT GRAY) (8694A OPT 100)
T &# 0869400126 FRONT PANEL (MINT GRAY) (STANDARD) (8694A orr 100)

FR 08694-0114 mon'r PANEL (LIGHT GRAY) (8694A OPT 200).
L # 08694-00128 FRONT PANEL (MINT GRAY) (STANDARD) (8694A OPT zoo>

. # Danom standard color for 8691A 94A pms beginnlng wlth this change
anus£7 '\;»'..'w:.~ BRI |

Pqeaz'rameu L - R | | S
s Chme transistors A1Q1, A1Q4 and mqs to nr Part No 1854 0079 'I’RANSISTOR sxucon NPN. (Recommended o
5 nphcement fo: 1854-0232) L . , SISV
Pile43 Fl||m4-2 T S | | T
cnum mmmou A1Q1 AlQ4 -nd A1Q6 to nr pm No 1854-0079 L
{ .
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‘Ptle34 'rable:m '-

- ”fAda A2 HP Part No oaw-sooon Ausy" Fm;.;;{smpn (8694A Opﬁon 001 ) used with Watmns—.lohnson BWO -
Ly HP ,Pm No. 1951»0%5 o | 5 |

/:l 5

‘_”l«\rmas Tble 81 e T T
. AddV1HPPart No. 1951-0(\85 wmms..lohnwn swo used in 8604 0ption‘001

i

LIS
i . l .
. . . ) ) Y : ff \ o Yy L v,_- LN . o . ot ot
. ' ,“: . . S ot / Ly v - B - ' . W
. X e [ . | . v : : N . .
Yl | . . ' CL . . T o ' .
ey . . o . K : ' :

"*me31 Table34: ' e |

© - Change 8694A second line to md 19514)085(4) Watk!ns-Johnson 08694-66001, 8.25K ohm,

. Change 8694A Option. 100 second line to read: '1951-0085, Watkins-Johnson, 08694 -60002, 8.25K ohm. ‘ S
~ Change 8694A Option 200 second. line to read: 1951- 0085, Watkms-.lohnson 08694-60003, 8.25K ohm, ) o

Y ,, Change footnote 4 to read: BWO (HP Part No, 1951-0085) is the recommended replacement for BWO (1951 0058) used oy )
“in all 8694A RF Units (regndlm of optnon or serial prefnx) e | | | S

o ' S ;o L o
. 3 . . ' O ) R ] . ] ‘ i ‘/ .
O -'Pqe 34 Tabla 3. 1 | ' ‘ o i
. Add A2 HPPart No. 08694- 60001 ASSY FREQ SHAPE (8694A) USED W/1951.oos5 Wi BWO . |
R '?Chlnge A2 HP Part No, 08694-6101 to read: ASSY FREQ SHAPE (8694A) USED W/1951-0066 as e

" ALT for 1951-0085 BWO. |

" Add A2 HP Part No. 08694.60002 ASSY: mq SHAPE (8694A Option mo and 86944 Option 100/004) L
' USED W/1951.0085 WJ BWO, |

] Change A2 HP Pait No, 08694.6103 to rend: ASSY: FREQ smm (8694A Option 100 and 8694A Option 100/004)
- 'USED W/1951-0066 as ALT for 1951.0085 BWO, -

fel ,’ . / ,8{, .
R '.Add A2 HP Part No. 08694-60003 ASSY: mq smpn (8694A Option 200 and 8694A Optlon 200/004) e | )
‘ . USED W/1951-0085 WJ BWO. S

e ‘ Chanle A2 HP Part No. 08694-6105 to read ASSY FREQ SHAPE (8694A Option 200 qnd 8694A Option 200/004) h
: USED W/ 195]-0066 as ALT for 1951 0085 BWO '

'\, _'r

,"me 3.5, Table 31: ‘ | |
' " Add V1 HP Pirt No 1951-0085 ELECTRON TUBE: BWO (8694A and all options) 5 | T
Change V1 HP Part No. 1951 0066 to read: ELECTRON TUBE: BWO (ALT FOR 1951-0085) R

'
. : ‘1
v " . . . . o v ; ’5“‘
NN ) X . . B ' ' R ) . ; . ) i
\ ) c"ANBE 10 o . . ' ‘ v ’ . ' . R ‘ . . ‘
i 3 ' .
' ' . . .o
v

e ":‘_",('I‘hls change lppllesonly to the Model 8693A Option 001) o S L "

e Page 3.1, Table 3.4, (Page 4 of Manual Changes ERRATA): «

~Change kootnote 3 to read: BWO (HP Part No, 1951- 0065) is the recommended replacement tor BWO (19510057) used
~inalt 8693A RF Units (rqardlm of serial pretlx) except for 8693A Option 001.

[y [

BTy ‘-:‘Pmo o-4 Tablc 31: | o o o o S o
" Change dmrlptlon of A2 HP Part No 08693-6101 to read: | |

.. ASSY: FREQ SHAPE (8693A) USED W/1951-0065 BWO (NOT TO BE USED WIOPT 001)
o Change ducrlption of A2 HP Part No. 08693-6102 to read: '

v ASSY FRBQ SHAPE (8693A Option 001) USED W/1951-0057 BWO o ' L
',jVPm 35, Tablesl: T A TS
Clunlo ' | ducrlptlonolﬂl’ PartNo 1951-»0057 torud o SR EE
'ELECTRON TUBE: BWO 8693A and Option 001, ; ‘ /

. " Add'W4 HP Part No, 08692.6115 CABLE ASSY: 86924-93A Optlon 001 used with Vax'hn BWO only. -
N Add ws HP Part No. 08691-61 15 CABLE ASSY: Option 001 MARNESS. L o

. . . . ! Ky L ! . )
' ) ' ) ] .
«
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 Pagedd, Table 3.1: RN L T
" . Delete AZ HP Part No. 08654. 6101 ASSY: mq SHAPE (8694A)

Delete A2 HP Part No. 08694-6103 ASSY: FREQ SHAPE (8694A Option 100.and 8694A om.on mo/ém). f
 Delete Az HP Part No. 08694-6105 ASSY msq smm: (8694A Option 200/and 86944 opuon 2001094);

)

I " . I ( .
'

“',‘v';,}t:;-‘flf,Pagea.s 'r;mc TS AR S I
i Delete Vi, HP Pll’t No 1951 0066 ELECTRON TUBE BWO (ALT for 1951. 0085) A

by
o

; , A(!d W3 HP Part No 08692 6114 CABLE ASSY: 8692A 94A STD used ‘with Varian BWO onl}?
_ i" Add W4 HP Pm No 08692-61 15 CABLE ASSY 8692A 94A Option 004 used wnth Varian BWO only.

. “j: L - 0 ) Lo . R " - ‘. ‘_ R . ' ’ . i Sl | . .
o ' L . o e ,ot L C P L ’ g P
~-CHANGE12 " ol Do o
oo L ' ' o Co Lo

| -‘me3-2 lele3? | SR T SO
- ChangeAIQMo HP Part No. 18640003,

" Page 8.5, Table 3.1;

“ L . Chlnge FRONT HOUSlNG (MINT GRAY) (STANDARD) (8691A-94A) to HP Ptrt No. 08695 20010
o FRONT HOUSING (MINT GRAY) (STANDARD COLOR) (8691A 94A STANDARD and ALL OPTIONS)

L “'Pmae 'r.ble a1

Chlnge REAR PANEL (MINT GRAY) (STANDARD) (8691A-94A) to HP Part No 08691-20118 REAR
PANEL (MINT GRAY) (S’I‘ANDARD COLOR) (8691A 94A)

o
"
l
)
)

>cHANGE14 ;1%fﬂ"" o :‘3“ SRR
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" CONDITIONS OF WARRANTY
... DACKWARD WAVE OSCILLATORTUBES |

TRAVELING WAVE TUBES

L

1
i

Microwave (BWO, TWT) tubes are warranted to be free from manufacturing defects.
. The operating:tube warranty will be 12 months unconditional from date of shipment
~from Hewlett-Packard. If a tube carrying this warranty faiis and must be replaced,
only the applicable remaining warranty of the first tube is transferred to the replace-
ment tube, or 90 days, which ever is greater. The Hewleétt-Packard Company will |
process warranty claims for customers on ‘tubes which were supplied by Hewlett- - . ¢
- Packard for use in Hewlett-Packard instruments. The scrial number of the tube failing ,
- and the serial number of the replacement tube must. be noted on the ‘warranty claim
form. : | | : ‘ A

“In Warranty™ tubes purchased from Hewlett-Packard must be returned immediately ==
/(not to exceed 30 days from date of failure) with a completed Warranty Claim Form, - o
to your local Hewlett-Packard Sales and Service Office. Addresses are listed in the .
~ Instrument Manual. Be sure to pack the tube in accordance with the Packing Instruc-
' - tions listed on the Warranty Claim Form; warranty allowance cannot be made on
tubes received .broken due io improper packaging or showing evidence of tampering.

‘lnstn‘l‘ctions‘ for filing a ,wamm'y claim are listed on the 'Micro;va:{e Tube l;'armmyr
Claim’* form which is included with the Operating and- Service Manual for your
instrument. This form is also. included with replacement Microwave tubes supplied by -

| , ""l‘le,wlétt-!’a‘cka'td-.v Additional copies may be obtained from your local Hewlett-Packard |

Sales and Service Office. (Please rei: HP Stock No. 9320-1865.) RS

Hewleﬂ-hckaxdspccnﬁed réplabeme“nt tubes can be obtained from yéur local Heﬁien- o b
‘Packard Séic;#;a;nq 'Servioe,,”()fﬁce. o ATy L C *
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