HP 105A/B

OPERATING AND SERVICE MANUAL

QUARTZ OSCILLATOR

105A/B

HEWLETT E PACKARD

8/¥501 dH



CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measurements
are traceable to the U.S. National Bureau of Standards to the extent
allowed by the Bureau’s calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year from
the date of delivery, or, in the case of certain major components listed
in the operating manual, for the specified period. We will repair or
replace products which prove to be defective during the warranty

period. No other warranty is expressed or implied. We are not liable
for consequential damages.

For any assistance contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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Model 105A/B

MANUAL CONTENT -

This manual is supplied to help you make the best use of your instrument.
The manual covers 7 sections of information as follows:

Section I is an introduction to the instrument. Electrical specifica-
tions are given, plus information on accessories.

Section II covers inspection, power, mounting, packing, shipping,
connection and operating procedures.

|
F
f

Section III discusses technical details of circuit operation.

Section IV provides performance check, troubleshooting and adjust-
ment procedures.

Section V lists replaceable parts.
Section VI gives information on manual changes.

Section VII contains circuit diagrams with component locations.

HOW TO ORDER

- To order an operating and service manual, contact your nearest Hewlett-
Packard Salesand Service office. Give complete model, name and eight-
digit serial number. The serial number plate is on the rear panel. (See
Paragraph 1-3 for serial number system.) Comments on this manual are
welcome at any Sales and Service Office.

ii 02479-1




Table of Contents

iv

II

III

v

VI

vil

TABLE OF CONTENTS

GENERAL INFORMATION. . .+« v v it vttt it e e e et N
1-1. Introduction. . . .. .. .. i i it it it i e e e
1-3. Instrument Identification. . . . . ... ... ... ... . L.,
1-6. Rms Fractional Frequency Deviation . . ... ................
1-8. Oscillator Assembly Repair . .............. e e e e
INSTALLATION. & o vt ot e it it et e e ot et e e ettt et e e e s
2-1. Unpacking and Inspection . . . .. ... ... .. ..o,
2-3. Storage and Shipment . ... .. ... ...ttt
2-6. Rack Installation . ... ... .. ..ttt iunennenn.
2-8. Environment Limits ... ................... e e e e e
2-12. Operating Procedures . . . .« vt v v v vt o vt ottt et et e ee et
2-13. General .. ... .. e e e e e e e e e
2-15. B ' s e 0 5
2-117. Connection to AC POWer. - « + v v v v v v v it v e e e e e e e
2-18. Connection to DC Power -« -+« v v o o v vt b i e e e e e e e
2-19. Initial Indications after Turn-On . . . . . . ..o i vt
2-21. Frequency Measurement and Adjustment. . . .. ..............
2-25. Standby Battery (Model 105B Only). « « « v v v v v v v v v v vt
2-26. GENETAL « « v v ot e e e e e e e e e e e e e e e e e
2-29. Battery Charging . - -« . - o v v i it i e
THEORY OF OPERATION . - - - ¢ v i it e e e e e e e it e e et et e e e ee e
3-1. General. . -« t i e e e e e e e e e e e e e e e
3-5. 5 MHz Oscillator Assembly A1 . .. ......................
3-6. General - . - 0 o e e e e e e e e e e e e e e e e e
3-8. Oven Temperature Control . ... .... .. ... ... . ........
3-12. 5 MHz Oscillator and AGC Assembly . - - - - . .. ... ... ...
3-19. Power Amplifier Assembly A1A3 . .. ... ... ............
3-22. 1 MHz Divider Assembly A2 . . . . . .. ... . .. e
3-23. General . . . i e e e e e e e e e e e e e
3-25, Starting the Divider . . . . .« . . i i e e e
3-30. 100 kHz Divider Assembly A3 . . . . . . .. it it
3-33. Power Supplies . . . v ittt e e e e e e e e e
3-34. General . . .. .. e e e e e
3-36. Rectifiers and Regulators . . . ... ...................
3-41. Standby Battery Circuits . ... ... .. ...
MAINTENANCE . . . ot e e e e e e e e e e e e e e
4-1. Introduction . . . .. . . ... i it i e e
4-3. Recommended Test Equipment. . . . . . .. ... ..
4-5. In-Cabinet Performance Checks .. ........ .. ... ... ...
4-8. Maintenance and Repair - . -« « v v v vttt R
4-9. Replacing Power Supply Transistors Requiring Heat Sinks. . . .
4-11. Servicing Etched Circuit Boards. « - .. .. ... ... ... ...
4-15. Repair and Troubleshooting Assembly . . . .. .. ..........
4-17. Troubleshooting - . .« - « « o v o i it i e e
4-19. Frequency Divider Adjustments. - - - . . . ... . oL
4-20. General - ¢ . i it e e e e e e e e e e e e e e e
4-22. Tuning Procedure - « « « « o v o v vt v vt ot e
4-27. 5 MHz Filter Tuning - -+« « o oo
4-29. Regulated Power Supply Voltages: - - -+« - - o o oo vttt
4-32. Battery Check (105BOnly)- - -+« « v o v v i i it i
4-34, Replacing Internal Battery Supply (Model 105B only). - - - - - . .
REPLACEABLE PARTS -« + « « vt o e e vttt ieee e as e
5-1. Introduction - . . . . .« o i i i i e e e e e e e
5-4. Ordering Information . .. ... ... .. i e
MANUAL CHANGES AND OPTIONS. . . .. .. it e e e e e e
6-1. CurrentInstruments . ............................ e
6-2. Newer Instruments ... ............ ... 0.,
6-5. Older Imstruments . ........................u......
6-T. Options . .. .. ... ... .. .,
CIRCUIT DIAGRAMS . .t o i ot e e et e e e e e e e e e e e e e i

ﬁﬁvﬁb&%#ﬁ?#ﬁr&ﬁ)&hﬁh
o= O WO WWOCWW OO0 O =t =t
N Do

02479-1



List of Illustrations
.List of Tables

LIST OF ILLUSTRATIONS

1-1. Model 105A/B and ACCESSOTIES « « « v v v v vt i L 1-1
S 2-1 Conversion fdr Rack Mounting . : « + v v v v v oot ei i e 2-1
2-2. Front Panel Controls, Connectors and Indicators . . .. ... ... .. ... 2-5
2-3 Rear Panel Connectors . ....... R I II 2-6
4-1. Test Setup, ’Signal—to-Noise Ratio . . ... ... oo v i 4-4
4-2. Test Setup for RMS Devidtion of 5 MHz Qutput . . . . .. .. ......... 4-4
4-3. Test Setup for Harmonic and Non-Harmonic Distortion Checks . - . . . . 4-5
4-4, Test Setup for Stability. . . - . .. ... ... ... e e e 42T
5-1. Modular Cabinet Parts ................. 0. 5-2 B
T-1. Schematic Diagram NOtES . « « « « v v v v v v v vt it e et e et e s 7-2
T-2. BloCK Diagram « - « v v v v v v v o e et e e e e e e e 7-3
7-3. Oscillator Assembly Al, Block Diagram. . . . .. ....... e 7-5
T7-4. Oscillator Assembly A1, Temperature Control Circuit A1A1,A1A3 . . . 727
7-5. Oscillator Assembly Al, 5 MHz Oscillator and AGC A2A1, A2A2 .. 7-9
7-6. Oscillator Assembly Al, Power Amplifier A1IA3 .. ... e e 7-11
7-7. 1 MHz Divider A2 . B 7-13
7-8. 100 kHz Divider Assembly A3 . . . ... .............. e e 7-15
7-9. Power Supply A5 (105A 0Only). - - - v v v v vt i 7-17
7-10. Power Supply A5 (105BOnly). . . -« . . o v v oo oot h e 7-19
LIST OF TABLES
1-1. Specifications . . . . . . ... . . . L 1-2
2-1. Operation Re(—:ord .................................... 2-2
- 2-2. Initial Indications . . . . . ¢« v o i i it e e e 2-3
4-1. Recommended Test Equipment. . . . . . ... ... ... .. .. .. . .. ... 4-1
4-2. In-Cabinet Performance Checks. . . - . . .. .. ... .. o . 4-2
4-3 Troubleshooting Chart . . . .. ... .. .. .. e e e e 4-10
5-1. Reference DesignationIndex ............ e 5-3
5-1a, Crystal Oscillator and Oven Assembly, Reference Designation Index . . 5-13
5-2. Replaceable Parts. ... .. .. ... ... i 5-19
5-2a. Crystal Oscillator and Oven Assembly, Parts . ... ..... 5-22
5-3. Manufacturer's Code List. .. ............................ 5-24
6-1. Manual Changes . .. . . . .. . . .t i it m e e e 6-1

02479-1 v




Model 105A/B ' . '

General )
' Figure 1-1. Model 105A/B and Accessories
MODEL 105A
i
| . 2
| .
i ﬁ
| MODEL 1058 i
ACCESSORY KIT 7 ; .
1-0 02479-1




Model 105A/B
Géneral

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The Hewlett-Packard Model 105A or Model
105B Quartz Oscillator is a light and compact pre-
cision quartzoscillator for frequency and time stand-
ards. Either oscillator may be operated from 115V
or 230V ac power or from an external 22 to.30 Vdc
source; the Model 105B also has an internal sealed-
cell, nickel-cadmium battery that can provide up to
8 hours standby power if ac line power should fail.
Complete specifications of both instruments are given
in Table 1-1. Hewlett-Packard Application Note 52,
"Frequency and Time Standards", (supplied) provides
general information about frequency and time stand-
ards systems and techniques where the Model 105A/B
may be used. )

1-3. INSTRUMENT IDENTIFICATION

1-4. Each Model 105A/B is identified by a two-sec-
tion, eight-digit (000-00000) serial number on the
rear panel. The three digit number is a serial pre-
fix number, used to document changes. The five-
digit number is an identification number unique to
each instrument.

1-5. The title page of this manual lists the serial
prefix number to which this instrument directly ap-
plies. For newer instruments, if the serial prefix
number is different from the one listed on the title
page, a manual change sheet will be included, de-

02479-1

scribing the required changes. If a change sheet is
missing, the information can be supplied by any Hew-
lett-Packard Sales and Service office listed at back
of this manual.

1-6. RMS FRACTIONAL FREQUENCY
DEVIATION '

1-7. The specified values for rms fractional fre-
quency deviation of the 5 MHz output at various times
represent the standard deviation of the short term
frequency instability due to random noise. For ex-
ample, the value given for one second averaging cor-
responds to an rms standard frequency deviation of
. 00005 Hz. In other words, 68.3% of all observed
frequency variations for measurement times of one
second will differ from 5 MHz by less than plus or
minus that amount; 99. 7% of all frequency variations
will differ from 5 MHz by less than three times that
amount. All statistical data are based on 100 samples.

1-8. OSCILLATOR ASSEMBLY REPAIR

1-9. The oscillator assembly is not a field repair-
able unit. The instrument warranty is voided if re-
pair within the assembly is attempted. Adjustments
other than those provided at the front-end of the os-
cillator assembly will also void the warranty. A re-
built oscillator assembly (HP Part No. 00105-6034) is
available if trouble is isolated to the A1 5 MHz Oscil-
lator Assembly.

1-1
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Model 105A/B
General

Table 1-1.

Specifications

OUTPUT FREQUENCIES:. 5 MHz, 1 MHz, 100
kHz sinusoidal; 1 MHz or 100 kHz clock drive.

OUTPUT VOLTAGE: > 1V rms into 50 ; clock
drive > 0.5V rms into 10002 .

AGING RATE: < |5 x 1010] per 10 days.

STABILITY:

As a function of ambient temperature: < 5 x
10-11/°C from 0°C to +50°C (< 2.5 x 109
from 0°C to +50°C).

As a function of load: < 2 x 10-11 for any of
the following loads; open, short, 502 resis-
tive, 5092 inductive, 509 capacitive. -

As a function of supply voltage: < +5 x 10-11
for 22-30V dc (battery operation, 105B)and
for 115/230V +10%.

RMS DEVIATION OF 5 MHZ OUTPUT* (due to
noise and frequency fluctuation):

Max. Fractional- Max. RMS
Averaging Freq. Deviation Phase Dev.
Time (o £/1) (milliradians)
1 ms 5x 10-10 0.016
10 ms 1x10-10 0. 031
0.1s 1x10-11 0. 031
1s 1x10-11 0.31
10 s 1x 10711 3.1

All data is based on at least 100 samples. Data
was taken over a 20-second interval for 1 ms,

10 ms, and 0.1s averaging times, over 200- and
2, 000-second intervals respectively for 1 and
10s averaging times. The crystal aging rate has
been removed from this data.

SIGNAL-TO-NOISE RATIO (5 MHz): > 90dB be-
low rated output; (filter bandwidth (3 dB) =
100 Hz).

HARMONIC DISTORTION (5 MHz, 1 MHz, 100kHz):
Down more than 40 dB from rated output.

NON-HARMONIC COMPONENTS (5 MHz, 1 MHz,
100 kHz):Down more than 80 dB from rated output.

OUTPUT TERMINALS: 5 MHz, 1 MHz, 100 kHz
front and rear panel BNC connectors, clock
drive and electrical frequency control, rear
panel BNC connectors.

FREQUENCY ADJUSTMENTS: Fine adjustments:
front panel control with 5 x 10-8 range, with
digital dial reading 6pa.r’ts in 1010 Coarse ad-
justments: 1 x 10~° coarse control is screw-
driver adjustment at front panel.

*With crystal filter, 100 Hz wide.

PHASE LOCKING CAPABILITY: A voltage control
allows > 4 parts in 108 frequency control for
locking to an external source. -5V to +5V re-
quired from phase detector (not supplied).

ENVIRONMENTAL:

Storage Temperature: -40°C to +75°C (manu-
facturer specifies -40°C to +50°C limit for
105B battery storage).

Operating Temperature: 0°C to +50°C.

MONITOR METER: Front panel meter and assoc-
iated selector switch monitors: supply voltage,
+18V, oven, 5 MHz output, 1 MHz output, 100
kHz output.

STANDBY SUPPLY CAPACITY: (Model 105B only):
8 hours at + 25°C ambient temperature.

POWER REQUIREMENTS:
115/230V +10% at 17TW (21W warmup) for 105A;
18W (24W warmup) for 105B float charge. Add
12W for fast charge.

Or 22 to 30V dc at 6.4W (10. 3W warmup).

DIMENSIONS:

NOTE "; -
DIMENSIONS IN INCHES AND (MILLIMETERS)

@) E1A RACK HEIGHT INCLUDING FILLER STRIP)
FOR CABINET HEIGHT (INCLUDING FEET) ADD A
3 (8) T0 E1h RACK HEIGHT 1

(B) REAR APRON RECESS

163 (a25) ]
A

|

;
o137
(337)

Hy
(206)

B |

191483)

REAR l

3.

WEIGHT: 105A - Net, 14.7 lbs (6,7 kg); Shipping,
17.4 1bs (7,9 kg); 105B - Net, 24 lbs
(10,9 kg), Shipping, 321bs (14, 5 kg).

ACCESSORIES FURNISHED: Rack mounting Kit,
ac power cord, 2 extender boards, 15-pin: HP
5060-0099,. 22-pin: HP 5060-0630.

COMPLEMENTARY EQUIPMENT:
Model 115BR/CR Frequency Divider and Clock.
Model 5085A Standby Power Supply with battery
for extending standby power capability by 40-
70 hours.

1-2
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Model 105A/B
Installation

SECTION Il
INSTALLATION

2-1. UNPACKING AND INSPECTION

2-2. If the shipping carton is damaged, ask that the
carrier's agent be present when the instrument is un-
packed. Inspectthe instrument for damage (scratches,
dents, broken knobs, etc.). If the instrument is dam-
aged or fails tomeet the specifications (see In-Cabinet
Performance Checks, -Table 4-2), notify the car-
rier and the nearest Hewlett-Packard Sales and Ser-
vice Office immediately. (Sales and Service Offices
are listed at the back of this manual.) Retain the
shipping carton and the padding material for the car-
rier's inspection. The Sales and Service Office will
arrange for the repair or replacement of your instru-
ment without waiting for the claim against the carrier
to be settled.

2-3. STORAGE AND SHIPMENT

2-4. Before storing the Model 105B, disconnect the
internal battery by pressing pushbutton switch S5
after unplugging the instrument; this switch is lo-
cated on the bracket on which regulator transistors
Ql, Q2, and Q3 are mounted (see Figure 7-2). For
access to S5, remove the two screws that hold the
top cover in place, slide the cover toward the rear of
the instrument and lift off; replace the cover before
packaging the instrument. This procedure is not
necessary for the Model 105A.

2-5. To protect valuable electronic equipment during
storage or shipment, always use the best packaging
methods available. Your Hewlett-Packard Sales and
Service Office can provide packaging material such as
that used for original factory packaging. Contract
packaging companies in many cities can provide de-
pendable custom packaging on short notice. Here are
two recommended packaging methods:

a. RUBBERIZED HAIR. Cover the painted sur-
faces of the instrument with protective wrapping paper.
Pack instrument securely in strong corrugated con-
tainer (350 lb/sq. in. bursting test) with 2-inch rub-
berized hair pads placed along all surfaces of the
instrument. Insert fillers between pads and container
to ensure a snug fit.

b. EXCELSIOR. Cover painted surfaces of the in-
strument with protective wrapping paper. Pack in-
strument in strong corrugated container (350 1b/sqin.
bursting test) with a layer of excelsior about 6 inches
thick packed firmly against all surfaces of instrument.

2-6. RACK INSTALLATION

2-7. The Model 105A/B is ready for bench operation
as shipped from the factory. Additional parts neces-
sary for rack mounting are packaged with the instru-
ment. To convert for rack installation, proceed as
follows:

02479-1

Figure 2-1. Conversion for Rack Mounting

BOTTOM FOOT
COVER

FOOT RELEASE
BUTTON

LARGER
NOTCH

TRIM STRIP
(ADHESIVE BACKED)

FILLER
STRIP

a. Remove feet (press the foot-release button,
slide foot toward center of instrument and lift off).

b. Remove adhesive-backed trim strips at front
end of sides.

c. Attach filler strip along bottom edge of front
panel.

d. Attach flanges to front end of sides (larger
corner-notch toward bottom of instrument). Instru-
ment is now ready to mount in standard rack.

2-8. ENVIRONMENT LIMITS.

2-9. Non-operating and operating limits should nor-
mally be limited as listed in Paragraphs 2-10 and
2-11.
2-10. NON-OPERATING.

a. Maximum temperature: +75°C (+167°F).

b. Minimum temperature: -40°C (-40°F).

2-11. OPERATING.

a. Maximum temperature: +50°C (+122°F).
b. Minimum temperature: 0°C (+32°F).

2-12. OPERATING PROCEDURES
2-13. General

2-14. Operating procedures involve connection to a
power source ("'turn-on'') and measurement of the out-
put levels. In addition, the Model 105B standby bat-
tery should be given a''refresher' charge every three
to six months, as described in Paragraph 2-29. Os-

2-1



Model 105A/B
Installation

Table 2-1, Operation Record

Serial Number

Other ID Number

CIRCUIT CHECK METER INDICATIONS
(''80" = NORMAL)

MODEL 105B ONLY

SUPPLY (+18.7V | OVEN |5MHz | 1 MHz

100 kHz

AC BATTERY CHARGE By | Date

INTER~
RUPTION
LIGHT

FAST FLOAT

cillator. performance should be monitored daily by
noting the CIRCUIT CHECK meter indicationfor each
CIRCUIT CHECK switch position; a record of these
indications may be useful for maintenance purposes.

Typical headings for such alog aregiven in Table 2-1.

2-15. Turn-On

2-16. GENERAL. The Model 105A/B may be oper-
ated from 115- or 230-volt ac (+ 10%) or 22-to 30-volt
dc power. There is no "on/off" switch, so the oscil-
lator is "on'" whenever it is connected to a power
source. The procedure for connecting the Model
105A/B to an ac power source is given in Paragraph
2-17; connection to dc power is covered in Para-
graph 2-18.

2-17. Connection to Ac Power

a. Determine whether the line voltage is 115 volts
or 230 volts (+ 10%).

b. Set the'115/230'" volt rear-panel slide switch so
the numbers indicating the available line voltage are
exposed. A narrow-blade screwdriver is required to
slide the switch from one position to the other.

c. Be sure the correct fuse is installed for your
line voltage: 1-amp slow-blow (HP Part No. 2110-

0001) for 115V line, 0.5 amp normal-blow (HP Part
No. 2110-0012) for 230-volt line.

2-2

d. Connect ac power to Model 105A/B. The Model
105A/B is supplied with a detachable three-wire ac
power cable (HP Part No. 114B-16A) which grounds
exposed portions of the instrument when plugged into
a three-wire (grounded) power outlet. If the instru-
ment is to be powered from an ac line, connect the
ac power cable as follows:

(1) Connect round three-terminal connector to ac

line jack at rear of Model 105A/B.

(2) Connect plug (two-blade with round grounded .

pin) to three-wire (grounded) power outlet.
When only a two-blade outlet is available, use
connector adapter (HP Part No. 1251-0048),
then connect short wire from side of adapter to
ground. The instrument is now operating from
ac power.

(3) (Model 105B only). Set BATTERY CHARGE
switch to FLOAT; the Model 105B battery is
fully charged when shipped. If the AC INTER-
RUPTION light is '"on', turn it off by pressing
the RESET button. Applying ac power energizes
relay A5K1, connecting the internal battery to
provide standby power.

Note )
When storing the instrument, be sure to dis-
connect the battery by unplugging the instru-
ment, then pressing internal pushbutton
switch S5 (see paragraph 2-3).

»

02479-1
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2-18. Connection to DC Power

a. The rear-panel connector labeled ''24 VDC" is
the dc power input connector. A mating connector is
supplied with the instrument, so a dc power cable can
be made; be sure that the positive input terminal is
connected to terminal "A" and the negative input con-
nected to "C" or "E'". Hewlett-Packard cable 103A-
16A, ordered separately, may be used to connect the
Model 105A/B to a Hewlett-Packard Standby Power
Supply, such as the Model 5085A.

b. Be sure the dc power source meets the voltage
and power requirements of the Model 105A/B (22-30
volts; 10.3 watts during warmup, 6.4 watts under nor-
mal operating conditions).

¢. Connect Model 105A/B to dc power. There isno
dc power connection to the Oscillator Assembly fast
warmup heater. Warmup time is longer when operat-
ing fromdc power than when operating fromac power.

2-19. INITIALINDICATIONS AFTER
TURN-ON

2-20. Table2-2 lists normal meter and lamp indica-

tions for the Model 105A and 105B Oscillators after

power is initially applied.

2-21. FREQUENCY MEASUREMENT AND
ADJUSTMENT

2-22. GENERAL. The periodic operational checks
should include comparisonof the Model 105A /B output
frequency against a reference standard, and adjust-
ment as required to keep the Model 105A/B ''on fre-
quency''. Sections II and IIT of HP Application Note 52
(supplied with this manuai) describe several techniques
by which the frequency of the Model 105A/B may be
compared against a standard frequency, and the dif-
ference between them determined; two relatively easy
methods are described below.

_ Model 105A/B
Installation

a. Oscilloscope Pattern Drift. This procedure re-
quires that the Model 105A/B output [requency and the
standard frequency must be the same.

(1) Trigger the oscilloscope sweep with the stand-
ard frequency signal.

(2) Connect Model 105A/B output to oscilloscope
vertical amplifier input.

(3) Adjust the oscilloscope sweep time to display
exactly 10 cycles of the Model 105A/B wave-
form.

(4) Unless the standard and Model 105A /B output
frequencies are identical, the display on the
oscilloscope willdrift left or right; if the pat-
tern appears to move to the right, the Model
105A/B frequency is lower than the standard
frequency; if the pattern appearstodrift tothe
left, the Model 105A/B output frequency is
higher than the standard frequency. The rate
of movement of the pattern is related to the
frequency difference between the Model 105A /B
and the standard, as shown in the example
below.

EXAMPLE: A 5MHzirequencyisused totrig-
ger the oscilloscope sweep; the oscilloscope
vertical amplifier signal is the 5 MHz output
from the Model 105A/B. The time required
for the pattern to drift the width of one cycle
of the display is (in this example) 100 seconds.
The frequency error is

f 2x10-7 -9
T 1x 102~ 2x10

_t
= .
= 2 parts in 10 error.

Longer measurement periods are required to
observe smaller frequency differences.

Table 2-2. Initial Indications

CIRCUIT CHECK

MONITOR METER INDICATION

Switch Position (+25°C) )

SUPPLY 70 to 90

+18 VOLTS 70 to 90

OVEN Full-scale for approximately 1/4 hour (70 to 90 after 1/4 hour)
5 MHz 70 to 90 (output connector unterminated)

1 MHz 70 to 90 (output connector unterminated)

100 kHz 70 to 90 (output connector unterminated)

INDICATOR LAMP (105B only)

CONDITION AND ACTION

AC INTERRUPTION

FAST charge
(See Paragraph 2-29)

ON when power initially applied. Press RESET switch. Lamp
should go off and remain off.

OFF when BATTERY CHARGE switch is set to FLOAT. When
BATTERY CHARGE switch is set to FAST, lamp should light
and remain lit.

Normal setting is FLOAT.

02479-1
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Model 105A/B
Installation

b. Comparison with National Bureau of Standards'
WWYVB. The Hewlett-Packard Model 117A VLF Com-
parator may be used to compare the Model 105A/B
100 kHz output frequency (1 MHz or 5 MHz Compara-
tors available on special order) against the 60 kHz
standard frequency transmitted by the National Bureau
of Standards station WWVB at Boulder, Colorado. With
this method, frequency standard comparisons of 1 part
in 1010 can be approached in an 8-hour period. A
more detailed description of- this method is given in
Application Note 52.

-2-23. FREQUENCY ADJUSTMENTS. After determ-
ining the frequency error of the Model 105A/B, the
basic 5 MHz oscillator frequency can be adjusted as
required to obtain the desired frequency. Ordinarily
the adjustment is made by the FINE FREQUENCY
ADJUST control and the reading on the PARTS IN
1010 meter. When the FINE FREQUENCY ADJUST
control reaches the end of its range (PARTS IN 1010
meter indicates '"000" or '"500"), set the FINE FRE-
QUENCY ADJUST so the PARTS IN 1010 meter reads
'"250", then use a screwdriver to adjust the COARSE
FREQUENCY ADJUST to bring the oscillator ""on fre-
quency''. Control range of the COARSE FREQUENCY
ADJUST is 1 part in 106.

2-24. The Electrical Frequency Control (E.F.C.)
capability of the Model 105A/B oscillator allows it to
be phase-locked toanother signal source. When using
this control method, the FINE FREQUENCY ADJUST
should be set sothe PARTS IN 1010 meter reads'"250'";
this sets the operating point of the varactor diode,
allowing maximum control range for the E.F.C sig-
nal. The required control voltage is -5 volts to +5
volts dec (from an external source) connected to the
rear-panel "E. F.C." connector; a negative control
voltage increases oscillator frequency, a positive con-
trol voltage decreases the frequency; overall E. F. C.
control range is greater than 4 parts in 108. Since
E. F.C. noise affects the oscillator stability, care
must be taken to ensure that a relatively noise-free
E.F.C. voltage source is used. When external E.F. C.
control is not being used, the BNC shorting cap (P3)
must be installed.

2-4

2-25. STANDBY BATTERY (MODEL 105B
ONLY)

2-26. General

2-27. The onlydifference between the Model 105A and
Model 105B Quartz Oscillators is that the Model 105B
contains a 24-volt sealed-cell nickel-cadmium bat-
tery and the circuitry required for charging it. The
battery 'floats'" across the 24 volt supply line and
immediately supplies power if ac line power should
fail. The battery can operate the Model 105B for upto
8 hours, after which an additional standby power source
will be required to maintain uninterrupted output.

2-28. Relay A5K1 on the power supply board discon-
nects the internal battery from the load when the bat-
tery terminal voltage falls to 20 volts. The battery is
automatically re-connected when ac power is applied
to the instrument. The AC INTERRUPTION lamp
lights whenever the Model 105B is operating from a
dc source regardless of whether the source is inter-
nal or external; the light is turned off after ac power
is restored by pressing the RESET pushbutton.

To prevent battery discharge during stor-
age or shipment after disconnecting the
105B from the ac power, remove the top
cover and press the internal switch S5 (see
Paragraph 2-3).

2-29. Battery Charging

2-30. To maintain optimum battery standby capacity
the battery should be given a '"refresher' charge. Re-
fresher charging consists of placing the FLOAT/FAST
charging switch in the FAST position:

a. Whenever the standby battery has supplied power
to the Model 105B. Charging time should be approx-
imately twice the time that battery power was used; the
maximum FAST charge time is 16 hours.

b. The standby battery should be checked and re-
charged every three to six months as part of a regu-
lar maintenance cycle (see Paragraph 4-32).

CAUTION

Overcharging may damage the battery; 16
hours is maximum FAST charging time.
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Figuré 2-2. _ Front Panel Controls, Connectors and Indicators

. CIRCUIT CHECK meter and switch: meter indi-

cates relative operation of circuit selected by
CIRCUIT CHECK switch. Normalindicationis 80.

. FREQUENCY ADJUST Controls:

a. COARSE: Adjusts oscillator frequency by
large increments.

b. FINE: Adjusts oscillator frequency by parts
in110010 with a maximum range of 500 parts in
104V,

c. PARTS IN 1010 Counter: Indicates oscillator
FINE FREQUENCY ADJUST in parts in 1010

with a maximum indication of 500 partsin 1010,

. OUTPUTS: 5 MHz, 1 MHz, 100 kHz sine waves;

all are 1volt rms into 50-ohm load, and are also

available at rear-panel. Output waveforms will
be distorted if not terminated with 50 ohms.

. AC INTERRUPTION indicator lamp and RESET

button (Model 105B only):

a. AC INTERRUPTION lamp. Indicates ac line
voltage has been interrupted.

b. RESET button. Turns off AC INTERRUPTION
lamp after power is restored. '

. BATTERY CHARGE (Model 105B only): Controls

and indicates charge rate of internal standby

battery.

a. BATTERY CHARGE switch. FLOAT and
FAST positions determine charging current
to internal standby battery.

b. FAST CHARGE indicator. Lights when BAT-
TERY CHARGE switchis set to FAST position.

02479-1
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Installation
Figure 2-3. Rear Panel Connectors

6. OUTPUTS: 5 MHz, 1 MHz, 100 kHz sine waves; 9, INT DC, EXT DC fuse (see table below):

?rlll zr;'zlllvlois'lt‘:lrln 21;1&? iof_fgrﬁl_IZ?ilagﬁtc?ﬁgeCted a. INT DC: Protects +24-volt dc line when ac
np el wi imtla p buts. line, internal battery or external battery
CLOCK: 1 MHz or 100 kHz, 0.5 volt rms into power is used.

1000 ohms. b. EXT DC: Protects +24-volt dc line when an

7. ELECTRICAL FREQ Control: Allows greater external battery or power supply is used.
than 4 parts in 108 frequency control for phase-
locking, by +5 volt to -5 volt de change from an
external source.

Note ) 10. AC LINE:
Shorting cap P3 must alwaysbe in place . .
when not using external EFC. Leaving a. }(llon:ector. Connect ac power cord (supplied)
this cap off degrades Model 105A/B short ere. . :
L1 b. Fuse: Use correct fusefor line voltage inuse
term stability.
(see table below).

8. EXT DC Connector. Connect external standby: c. 115/230 volt switch: Set to match the ac volt-
battery or power supply here (refer to Para- age source being used (see Paragraph 2-17
graph 2-18). for additional information).

Fuse Rating HP Part No.
AC LINE 115V: 1 amp., normal-blow 2110-0001
230V: 0.5 amp., normal-blow 2110-0012
EXT DC 1 amp., normal-blow 2110-0001
INT DC 1 amp., normal-blow 2110-0001

2-6
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SECTION 111
THEORY OF OPERATION

3-1. GENERAL

3-2. Except for the power supply differences de-
scribed in Paragraph 3-35, the Model 105A and Model
105B Quartz Oscillators are identical; the information
in Paragraphs 3-3 through 3-40 applies to either
instrument. o
3-3. " All of the Model 105A/B output frequencies are
- derived from the basic 5 MHz frequency of a quartz
crystal oscillator contained in an oven to reduce the
effect of ambient temperature on its frequency. The
5 MHz output is connected to front- and rear-panel
connectors and to a regenerative pentade divider to
produce the 1 MHz output signals. The 1 MHz divider
output is fed to front- and rear-panel connectors and
to a regenerative decade divider to produce the 100
kHz outputs. The rear-panel CLOCK output connector
can be connected to either the 100kHz or 1 MHz clock
output circuit on the 100 kHz Divider Assembly.

3-4. A dc voltage derived from each sine wave out-
put is monitored by the CIRCUIT CHECK meter when
the CIRCUIT CHECK switch is set to the position
indicated by.that output frequency. In the remaining
switch positions (SUPPLY, +18.7 V, and OVEN), the
meter monitors (respectively) the +24V supply, the
+18.7 V supply, or the current through the propor-
tionally controlled ‘oven heater. For all CIRCUIT
CHECK switch positions, the normal meter indication
is "80", but the OVEN indication may vary slightly
from this due to changes in ambient temperature.

3-5. 5 MHz OSCILLATOR ASSEMBLY A1
(Circuit Diagrams: Figures 7-3 through 7-6)

3-6. General’

3-7. The 5 MHz Oscillator Assembly that is the
"heart" of the Model 105A/B consists of a 5 MHz
crystal oscillator and AGC circuit in a controlled-
temperature oven, a power amplifier, and the oven
temperature control circuits. The oven temperature
is set at the factory to operate the crystal at a temp-
erature where its temperature-frequency coefficient
is minimum; that is, where changes in crystal temp-
erature have the smallest effect on oscillator fre-
quency. Placing the other oscillator and AGC cir-
cuit components inside this oven further improves
the oscillator temperature-vs-frequency stability.
Shielding, and decoupling networks in all leads ex-
cept the 5 MHz output leads, reduce the amount of
Radio Frequency Interference radiated or received by
the Oscillator Assembly. The assembly is sealed at
the factory;the only adjustments that can be madeare
coarse and fine tuning of the oscillator and tuning of
the output filter. Any attempt to open the oven voids
the warranty. (See Paragraph4-5for adjustment pro-
cedures, Paragraph 4-15 for repair information).
Reference designators in Paragraphs 3-8 through3-21
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are abbreviated; for complete reference designators,
add prefix "Al" to reference designator listed.

3.8. Oven Temperature Control
(Circuit Diagram: Figure 7-4)

3-9. GENERAL. Two heaters are used to maintain
oven temperature; HR1, which is proportionally con- -
trolled to provide a continuous control of oven temp-
erature; and HR2, which is thermostatically controlled,
and is used to provide a fast warmup. In a propor-
tionally controlled heater circuit, the heater current
is a continuous function of oven temperature; in a
thermostat-controlled heater circuit, the heater cur-
rent is either 'on' or "off", depending on oventemp-
erature setting. Each heater circuit contains a ther-
mal fuse to prevent damage to components within the
oven due to overheating.

3-10. PROPORTIONAL TEMPERATURE CONTROL
CIRCUIT. Current through HR1 is controlled by
A3Q4 in the dc controller, which is driven by ampli-
fier A3Q2 through driver A3Q3. Diodes A3CRI1 and
A3CR2 are forward-biased, developing a constant 1.2
volts across them. The voltage across A3R8 depends
on the heater current through it, and is added to the
voltage across the diode pair to form the bias signal
for A3Q2; this bias signal is "degenerative", increas-
ing current through A3R8 makes A3Q2 base more
positive, increasing A3Q2 conduction, which then
causes A3Q4 conduction to decrease, decreasing the
current through A3R8. The input signal to thedc con-
troller is a 'negative-going voltage that increases as
oven temperature decreases, (see Paragraph 3-11),
causing heater current to increase as oven tempera-
ture decreases. :

3-11. The ac controller consists of a Wien Bridge
oscillator with emitter follower, and a detector to
provide a dc signal voltage proportional to oventemp-
erature, to the dc controller. The oscillator fre-
quency (about 3 kHz) is determined by the phase-
shifting network of the bridge (A1R1-A1C2 and A1R2-
Al1C1), which maximize the feedback at the oscillator
frequency. The oscillator amplitude is determined by
the level of the degenerative feedback signal to A1Q1
base, which depends on the setting of AIR3, the re-
sistance ‘of thermistor A1RT1, and the amplitude of
the oscillator output signal. The thermistor resis-
tance increases as its temperature decreases, de-
creasing the amount of degenerative feedback toA1Q1
base, causing the oscillator output level ‘to increase.
The increase in level causes the detector dc output
voltage to A3Q2 base to be more negative, A3Q4 con-
duction increases, and the heater increases oven
temperature.

3-1
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3-12. 5 MHz Oscillator and AGC Assembly
_(Circuit Diagram: Figure T7-5)

3-13. GENERAL. The internal standard frequency
is generated by a 5 MHz crystal-controlled oscillator
within the oven. An AGC circuit, also contained with-
in the oven, provides some amplification of the oscil-
lator signal and AGC to the oscillator to prevent the
mechanical vibrations of the crystal from becoming so
large they would damage it. The crystal oscillator
frequency is coarse-tuned mechanically by adjusting
A2A1C", and fine-tuned by applying a reverse-biasing
voltage across varactor A2A1CR1. The frequency of
the -crystal filter in the Power Amplifier circuit can
be tuned by adjusting A3R12. These are the only ad-
justments that can be made in the field, as the Oscil-
lator Assembly is sealed at the factory and must not
be opened; the procedure for making these adjustments
is given in Paragraphs 4-5 and 4-27.

3-14. OSCILLATOR. Oscillator transistor A2A1Q1
drives the resonant circuit of A2A1L2, A2A1CS6,
A2A1CT, A2A1CY9, and A2A1CR1. The feedback path
is through ac voltage divider A2A1C10, A2A1C1l1,
A2A1L3,A2A1C12 to A2A1Q1 base; capacitor A2A1C8
makes the junctionof A2A1C11 and A2A1C12 .a ground
for the 5 MHz signal. Base bias for oscillator tran-
sistor A2A1Q1 is developed bythe AGC circuit in A3;
as the oscillator output level is increased, the forward
base-emitter bias decreases, reducing the gainof the
transistor.

3-15. The capacitance of varactor A2AI1CRI1 decreases
as the reverse-biasing voltage across it increases,
providing the means of controlling the oscillator fre-
quency electrically. Oscillator frequency increases
as the reverse-biasing voltage increases.

3-16. AGC ASSEMBLY. This assembly contains two
tuned amplifiers, the AGC circuit, and the reference
sources for the +6 volt supply for A2A1Q1 and the +15
volt reference used as the bias source for the EFC
varactor A2A1CR1.

3-17. The open-loop gain of tuned amplifier stage
A2A2Q1 is adjusted by A2A2R3; the closed-loop gain
is determined by A2A2R9 and A2A2R10. The output
of this amplifier is in phase with its input, and drives
the tuned amplifier and AGC circuit A2A2Q2. One
secondary winding of A2A2T2 provides an output sig-
nal that is in phase with the input signal from the os-
cillator; this signal is fed back to A2A2Q1 emitter to
stabilize the gain of the amplifier pairs, to A2A2Q2
base to provide neutralization, and through A2A2C13
to the AGC detector circuit.

3-18. The AGC signal is a dc voltage, proportional
in level to the level of the output signal from A2A2T2;
it is subtracted from the bias established by A2A2R11
and A2A2R12 to provide the dc bias voltage that con-
trols the gain of oscillator transistor A2A1Ql1, de-
creasing the forward bias as the sensed output level
increases.

3-19. Power Amplifier Assembly A1A3
(Circuit Diagram: Figure 7-6)

3-20. The Power Amplifier Assembly contains a buf-
fer amplifier, crystal filter circuit, the oscillator

3-2

assembly output amplifier, and the dc controller that
controls current through oven heater HR1 (see Para-
graph 3-8).

3-21. The input to thebuffer amplifier is the 100 mV
5 MHz signal from the AGC Assembly inside the oven.
The buffer amplifier output signal drives the crystal
filter, and through ac voltage divider A3C6-A3C8 pro-
duces the 70 mV rms output signal that is the input
signal for 1 MHz Divider Assembly A3. The crystal
filter output is connected to the output amplifier stage,
which producés the 1-volt rms output signal. Output
amplifier stage gain is adjusted by A3R19. The series
capacitor-resistor networks inparallel with the emit-
ter resistors in both the buffer amplifier and output
amplifier stages are ac bypass networks used to hold
these emitters at lower ac voltages than would be the
case if these bypass networks were not present--this
increases the ac signal gain of these stages, while
the dc current through the transistors is limited by
the large value emitter resistors.

3-22. 1MHz DIVIDER ASSEMBLY A2
(Circuit Diagram: Figure 7-7) -

3-23. General

3-24. The 1 MHz Divider circuit is a self-starting,
regenerative divide-by-5 divider followed by an amp-
lifier stage. This assembly includes signal-sensing
logic circuitry to control the divider start circuits on
this and the 100 kHz Divider Assembly, A3.

3-25. Starting the Divider

3-26. Assume that the 5 MHz signal from Oscillator
Assembly Al is present at the Divider Assembly in-
put, but that the 1 MHz output has not started. Pro-
ducing the 1 MHz output requires a 1 MHz signal at
thebase of the X4 Multiplier transistor Q2 (this 1 MHz
is derived from the output signal once the divider
starts). Prior to divider start, the required 1 MHz
signal is obtained by converting the tuned amplifier
circuit of Q5 into a 1 MHz oscillator by feeding a sig-
nal from its output back to its input through the field-
effect transistor Q3.

3-27. The 5 MHz input signal is amplified by tran-
sistor Q1. Capacitive voltage divider C4-C5 couples
a portion of the Q1 collector signal to a detector cir-
cuit consisting of CR3-CR4 and C14; the output of the
detector circuit is applied to the base of the 5 MHz
start transistor Q4, and biases it''on''. In the absence
of a 1 MHz output signal, the 1 MHz start transistor
Q6 is also biased "on'", completing a current path
through Q6, Q4 and R12 to the +18-volt supply. Only
when this condition exists is the positive bias at Q3
gate low enough to allow the transistor to conduct a
signal from Q5 output to Q5 input (1 MHz).

3-28. The 1 MHz signal that results from oscillation
of the Q5 amplifier circuit is fed to the X4 multiplier,
Q2. This 4 MHz output signal is transformer coupled

‘tothe input signal line and mixes with the 5 MHz input

signal in mixer diode CR2. The resulting 1 MHz sig-
nal is coupled to the input of Q5. The output of this
stage is coupled through emitter follower Q8 to Q9
input. The oufput of amplifier Q9 is the signal that
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appears at thefront and rear panel 1 MHz connectors;
this signal is detected by CR7, filtered, and the re-
sultant dc connected to thé CIRCUIT CHECK meter
and monitored when the CIRCUIT CHECK switch is

set to the 1 MHz position. A signal is also coupled -

through capacitive voltage divider C21-C22 to the 100
kHz divider.

3-29. The presenceof a 1 MHz signal at the output of
the Q5 amplifier stage is detected by CR5 and the re-
sultant dc voltage is applied to the base of switch
transistor Q7, turning it "on". When Q7 turns "on",
its colleetor voltage becomes less positive; this volt-
age biases Q6 "off", interrupts current flow through
Q4 and turns off divider stop transistor Q3. The di-
vider circuits now function in a normal manner, with
the 1 MHz signal at the Q2 basebeing derived from the
output of Q5 amplifier stage. Transistor Q10, *which
is normally conducting, is biased"off" when Q7 turns
"on". This causes a more positive voltage at Q10
collector, which is the ""turn-on'" voltage for the 1 MHz
start transistor in the 100 kHz Divider Assembly.

3-30.100 kHz DIVIDER ASSEMBLY A3
(Circuit Diagram: Figure 7-8)

3-31. The 100 kHz Divider circuit is a regenerative
divide-by-10 divider followed by an amplifier stage.
The divider circuits function in a manner identical to
the 1 MHz Divider Assembly described in Paragraphs
3-22 to 3-29. The only major differences are that the
input to the 1 MHz start transistor, Q5, comes from
Q10, the 1 MHz switch on A2 (see Paragraph3 29) and
that this assembly contains the clock emitter-follower
for both the 100 kHz and the 1 MHz clock outputs.

3-32. The rear-panel CLOCK connector may be con-
nected to ‘either the 1 MHz clock output (pin 5) or to
the 100 kHz clock output (pin 14). Either output is at
least 0.5V rms into.1000 ohms, and is suitable as a
drive signal for an HP Model 115BR or 115CR Fre-
quency Divider and Digital Clock.

3-33. POWER SUPPLIES

(Circuit Diagrams: Figure 7-9).
3-34. General _
3-35. The Model 105A and Model 105B Oscillators
are identical except for the additional circuitry re-

quired by the standby battery included only in the
Model 105B. Because the rectifier and regulator por-

tions of the two supplies are identical, the reference”

designators for similar parts are the same for both
the Model 105A and 105B power supplies, and the dis-
cussion in Paragraphs 3-36 through 3-40 applies di-
rectly to both.

3-36. Rectifiers and Regulators

3-37. The Model 105A/B can be operated from either
115- or 230-volt ac power or 22 to 30-volt dc power.
The basic power supply consists of the power trans-
former, and the +24 and +18 volt regulators. There
is noline power switch, so the instrument is operating
whenever it is plugged into anoperating power source.
Rear-panel slide switchS1 connects the power trans-
former primary windings in parallel for 115-volt op-

Ed
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eration or in series for 230-volt operatlon the oven
fast warmup heater (A1HR2) is connected-across one
primary winding so it is always operating from a 115-
volt source. Note that when the Model 105A /B is op-
erating from a dc source no power is applied to the
fast warmup heater, so a longer warmup time can be
expected; also the 24-volt regulator does not operate
when the Model 105A/B is operating from dc power.

3-38. The output of the rectifier circuit is connected
to the +24 volt series regulator-circuit. Breakdown
diode ASCR6 establishes the reference voltage for Q1
base at 32 volts. The series regulator consists’ of
two transistors connected in Darlington configuration
for greater current ‘gain than could be achieved with
only one; this configuration acts like one transistor
with high current gain in an emitter-follower circuit.
The series regulator output is connected through CR8
to the +24-volt supply line, and through R7 to the CIR-
CUIT CHECK meter when the CIRCUIT CHECK switch
is set to SUPPLY.

3-39. The +18. 7-volt regulator drops the voltage of
the +24-volt supply line to a regulated +18.7 volts,
whether the Model 105A/B is operating from ac or
22- to -30-volt dc power. This circuit uses a dif-
ferential amplifier to compare the +18.7 supply out-
put voltage against a reference voltage, and adjust the
conduction of transistor Q3 to maintain the level at
+18.7V. The voltage at A5Q8 base is established by
breakdown diode ASCR10B; the voltage at A5Q6 base
is determined by the regulator output voltage level and
the voltagedrop across ASCR10A (this voltage drop is
constant). Changes in regulator output voltage are
coupled through ASCR10A to A5Q6 base, and then to
A5Q8 emitter; changing conduction of A5Q6, which
controls driver A5Q5. For example, if the output
level decreases, the voltage at A5Q8 emitter becomes
less positive, increasing the conduction of that tran-
sistor. This allows A5Q5 base current to increase,
increasing the conduction of that transistor, decreas-
ing the voltage drop across it to Q3 base. Since Q3
base is now more positive, and Q3 is operating as an
emitter-follower, its emitter voltage (the +18. T-volt
supply voltage) can go more positive, changing in a
direction opposite to the initial change. The circuit
works in a similar manner for increases in output
voltage.

3-40. The current limiter in the +18. T-volt supply
provides an additional (current-sensing) input for the
differential amplifier that controls the supply. As

_ current through A5R13 increases, the forward-biasing
_voltage across A5Q4 base-emitter junction increases;

this makes conduction of the transistor increase and
is sensed at A5Q6 base as an increase in output volt-
age; the circuit compensates for this apparent voltage
increase hy decreasing conduction of regulator tran-
sistor Q3, reducing the output current, opposing the
initial change.

3-41. STANDBY BATTERY CIRCUITS
(Model 105B only) ‘
(Circuit Diagrams: Figure 7-1Q)

3-42. At turn on, when ac power is initially applied,
the +24 volt series regulator output forward-biases
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A5QT7, causing AC INTERRUPTION lamp DS2 to light.
The line voltage, rectified by ASCR4, and filtered by
A5C2 and A5RI10 is applied to the cathode of Silicon
Controlled Switch ASCR9. When RESET button S2 is
pressed, it completes a current path toground through
A5R12, The voltage across A5R11 forward-biases
A5CR9 cathode-gate junction. The resulting current
through A5CR9 develops a negative-going voltage
across ASCR14 which is coupled through A5CR11 and
AS5CR12 to A5SQT7 base, reverse-biasing A5Q7 and
turning off the AC INTERRUPTION lamp. If ac power
is interrupted, there is no dc voltage from A5CR4, no
current flow through A5CR9 and no reverse bias at
" A5QT7 base; the dc voltage (+22V to +30) from standby
battery BT1, coupled through AS5CRT and A5CRS8 to
the load and to A5Q7, forward-biases A5QT and lights
the AC INTERRUPTION lamp. Pressing the RESET
button will have no effect until ac power is restored.

3-43. Relay K1 is a latching-type relay requiring
switching voltages to either of two separate coils in
order to change states. The +24 volts output from
series regulator Q1 and Q2 is coupled to A5Q3 base,
A5Q2 base and A5Q1 base. With ac power applied,
transistors A5Q2 and A5Q3 areforward-biased allow-
ing current to flow. The current through A5R4 and
the limiting action of ASCR3A reverse-biases A5Ql.
Relay K1 energizes, connecting +24 volts to the load
and completes the ground connection to standby bat-
tery BT1. The relay control circuit now functions as
differential amplifier. If ac power is interrupted, the

3-4

standby battery continues power to the load. Voltage

across the standby battery is monitored through ~
A5CR3B at A5Q2 base. If the battery terminal voltage =

decreases to less than 20 volts, the change is sensed
at A5Q2 base, and collector current decreases. The
resulting ASR4 and A5Q1l emitter voltage change is
less positive, increasing A5Q1 collector current,
causing relay A5K1 to change state, disconnecting
the standby battery from ground and the load.

3-44, The battery charging circuit has two charging
rates selected by front-panel FAST/FLOAT switch S3.
The FLOAT charge rate is 75 to 95 mA, determined
by R8 and R9. The FAST position of S3 shorts R9,
allowing a higher charging rate (330 to 390 mA). Bat-
tery current is controlled by A5Q3. The voltage drop
across R8 and R9 is applied across the A5Q3 base-
emitter junction. When battery charging current in-
creases, A5Q3 conducts, increasing current through
R3, causing Ql series regulator base voltage to de-
crease and maintain the +24 volts output voltage below
+30 volts, also limiting the series regulator output
current.

3-45. Switch S5 is a disable switch to prevent BT1
from discharging when shipping or storing the Model
105A/B. Depressing S5 activates the relay control
circuit by simulating a low battery voltage (see Para-
graph 3-43) and disconnects BT1. When an external
dc supply is connected, the +24 volt regulator circuits
are not used.
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SECTION IV
MAINTENANCE

4-1. INTRODUCTION

4-2. This section contains maintenance and servic-
ing information for the Model 105A and 105B Quartz
Oscillators. Included are performance checks that
can be made without removing covers.

4-3. RECOMMENDED TEST EQUIPMENT

4-4. Test equipment recommended for maintaining
and checking performance of the oscillators is listed
in Table 4-1. Test equipment having equivalent char-
acteristics may be substituted for the equipment
listed.

4-5. IN-CABINET PERFORMANCE CHECKS
4-6. General

4-7. The performance check in Table 4-2 verifies
operation of oscillator circuits, and can be used:

a. as part of an incoming inspection check of in-
strument performance;

b. periodically, to anticipate troubles and ensure
oscillator reliability;

€. as part of a troubleshooting procedure to iso-
late trouble;

d. after any repair or adjustment, before returning
the instrument to regular service.

Table 4-1. Recommended Test Equipment
. : b * Recommended
Instrument Type Required Characteristics Use Instrument
DC Electronic Multi- Resistance Range: 1 ohm to 10 megohms 1,2 HP Model 412A
meter Voltage Range: 0.1 to 30 volts full-scale
Voltage Accuracy: =1% of full scale
Resistance Accuracy: +5% of full scale
RMS Voltmeter Voltage Range: 0.3 volt to 3 volts full scale 1,2 HP Model 3400A
¢ Frequency Range: 10 Hz to 10 MHz
Accuracy: +5% of full scale
Oscilloscope Vertical Amplifier Frequency Response: dc to 1,2 HP Model 175A with
10 MHz 1752A Plug-in and
Maximum Sensitivity: 5 mV/cm 11003A Probe
Calibrated Sweeps: 0.5 ms/cm to 0.2 ys/cm
Electronic Counter Frequency Range: 0 to 10 MHz 1,2 HP Model 5245L
Sensitivity: 100 mV rms
Accuracy: +1 count, + time base accuracy
Attenuators Range: 120 dB in 10 dB steps ) 1 HP Model 355D
(3 used) Frequency: dc to 5 MHz
Feed Thru Termination | 50 ohms male and female BNC connectors HP Model 11048B
Signal Generator Frequency: 50 kHz to 65 MHz 1 HP Model 606A
Level: Adjustable OV to 3V rms in 50 ochms
Tuned Voltmeter Range: 70 dB in 10 and 2 dB steps 1 HP Model 415E
Input Frequency: 1000 Hz
Bandwidth: 130 Hz maximum
Mixer 2 inputs, 1 output for balanced mixing 1 HP Model 10514A
Noise: <7 dB
Quartz Oscillator Frequency: 5 MHz 1 HP Model 105A/B
Output Voltage: 1 V rms into 50-ohms
Noise-to-Signal Ratio (5 MHz):> 90 dB
Wave Analyzer Range: 80 dB minimum 1 Airmec Type 853
Frequency: 50 kHz to 30 MHz
Sensitivity: 1 microvolt
*1, Performance Check; 2, Troubleshooting
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Table 4-1. Recommended Test Equipment (cont'd)
Instrument Type . Required Characteristics Use* Recommended
Instrument
Vector Voltmeter Frequency: 1 MHz to 1 GHz 1 HP Model 8405A
Voltage Range: 1.5 mV to 1V rms
Recorder . Spans: 10 calibrated spans, 5 mV to 100V full 1 HP Model 680
scale
Input resistance: 20 k-ohms per volt
Accuracy: Better than 0. 2% of full scale
Matching Network 50 to 75-ohm Impedance Match 1 AD-YU Model 102A
- Schmitt Trigger << than 1 usec jitter ( 1
< than 1 usec risetime ‘
Digital to Analog . Potentiometer Output: 100 mV full scale. Mini- | 1 HP Model 581A
Converter mum load resistance 20K, ’
Driving Source: Parallel entry 4-line BCD
1-2-2-4 (9 digits max.) ""1" state +4 to +75 volts
with reference to '"0" state
Variable Power Variable from 103V rms to 127V rms and 206V 1 Superior Electric
Transformer rms to 254V rms. Power Stat
, 3 PF 116 (115V)
*1, Performance Check 3 PF 216 (230V)

Table 4-2. In-Cabinet Performance Checks

OPERATIONAL CHECK

CIRCUIT CHECKS

The circuit checks below involve setting the CIRCUIT CHECK switch to its various positions and ob-
serving the indications on the instrument meter. The switch positions and ""normal" indications are
identical for both the Model 105A and 105B Quartz Oscillators. A meter indication of 70 to 90 is
normal for all positions of the switch when the ambient temperature is 25°C and all OUTPUT connec-
tors are unterminated. Refer to Section II, Paragraph 2-19, for information on initial conditions

after turn-on. Perform the circuit checks as follows: set CIRCUIT CHECK switch to SUPPLY, OVEN,
+18.7 VOLTS and to 5 MHz, 1 MHz, and 100 kHz positions. Meter indication should be 70 to 90 for all
positions, indicating normal instrument performance (5 MHz OUTPUT should not be terminated).

OUTPUT VOLTAGES AND WAVEFORMS

In addition to the circuit checks, the following checks can be performed, using equipment listed in
Table 4-1, to observe waveforms and voltages of the output signals.

a. Terminate each output except the CLOCK output with a 50-ohm load and connect an AC Voltmeter
to each front-panel OUTPUT jack. The output levels should be at least 1 volt rms.

b. Repeat step a, using an Oscilloscope. The signals should all be sine waves with no apparent
distortion. .

¢. Terminate the CLOCK output with a 1000-ohm resistor and connect an ac voltmeter to the CLOCK

output. Output level should be at least 0.5 volt rms.

d. Repeat step c using an oscilloscope. The output should be a 1 MHz sine wave with no apparént
distortion.
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PERFORMANCE CHECK TEST CARD
Hewlett-Packard Model 105A/B l Tests Performed by
" Quartz Oscillator - Date
“Serial No.__ -
" OPERATIONAL CHECKS
Description ) Check
(Table 4-2) '
1) Circuit Check Meter : 70 to 90, All positions
2) Output Voltage 0.5V RMS CLOCK,
s :j all others 1V rms min.
Output Waveforms Clean Sine Waves,
1 ourpuns.
3) Frequency on Oscilloscope Adjusted for zero
|_———] movement
PERFORMANCE CHECKS
Description Check
(Table 4-2)
1) Signal-to-Noise Ratio. : > 90 dB
> 90 dB below rated output;
(filter bandwidth 3 dB = 100 Hz)
2) RMS Fractional Frequency Deviation l:l > 1x10~11 for averaging
(due to noise and frequency fluctuations) times of 0.1, 1 and 10
seconds
3) Non-Harmonic Distortion; :l > 80 dB
> 80 dB from rated output
4) Harmonic Distortion; : > 40 dB
> 40 dB from rated output
5) Stability;
as a function of load < +2 x 10711 [:I <2x10°11
as a function of temperature [:] <2x10°11

as a function of supply voltage, < 2 x 10-11
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Table 4-2. In-Cabinet Performance Checks (cont'd)

3. OSCILLATOR FREQUENCY CHECK AND ADJUSTMENTS

Application Note 52 is supplied with the instrument and indicates several methods and systems for
determining oscillator frequency error. Use the Application Note as a guide in operating your sys-
tem. Paragraph 2-21 of this operating and service manual outline a daily procedure which in-
cludes instructions for calculating frequency error and making adjustments to correct the error,

NOTE: The aging rate of the Model 105A and 105B Oscillators is specified as
less than +5 parts in 1010 per 24 hours; achieved typically within 10 days of
continuous operation. o~ '

Frequency adjustments can be made after determining the oscillator frequency error of the Model
105A/B. The basic 5 MHz oscillator frequency can be adjusted as required to obtain the desired
frequency. The COARSE FREQUENCY ADJUST has a control range of 1 part in 105, The FINE
FREQUENCY ADJUST has a control range of 5 parts in 108 with digital dial reading in parts in 10 10
Frequency adjustment is made by comparing the Model 105A/B 5 MHz OUTPUT f{requency against a
reference 5 MHz frequency standard and displaying the difference on an oscilloscope; then adjusting
the Model 105A/B for a stationary pattern. Using test equipment listed in Table 4-1, proceed as
follows:

a. Connect reference 5 MHz to sweep input of oscilloscope.
b. Connect Model 105A/B 5 MHz to oscilloscope vertical amplifier input.
c. Adjust oscilloscope sweep time to display 10 cycles of Model 105A/B waveform.

d. Set the FINE FREQUENCY ADJUST so PARTS IN 1010 meter reads "250", then use a screw-
driver to adjust the COARSE FREQUENCY ADJUST to bring the oscillator "on frequency "

e. The rate of movement of the oscilloscope display is related to the frequency difference between
the Model 105A/B and the reference source. Model 105A/B can be adjusted to within 2 parts in 109,

Example: At ot 1x10°2

T S - 1xiv = -9
Frequency error= T T 5 <100 2x10

where f = 5 MHz,
~f =.,01 Hz/sec

PERFORMANCE CHECK

1. SIGNAL-TO-NOISE RATIO

Figure 4-1 is the block diagram of a system used to test signal-to-noise ratio. The equipment used
is listed in Table 4-1; equipment with equivalent characteristics may be used. Perform the signal-
to-noise test as follows:

Note

The Model 415E tuned voltmeter is calibrated for an input from a square law
device (output voltage proportional to power input). The 415E RANGE switch
setting and the meter readings must be doubled when using the voltmeter in the
circuit of Figure 4-1. That is, an indication of 10 dB on the Range switch is
actually 20 dB, and a reading of 5 dB on the meter scale is actually 10 dB in
this application.

a. Connect test equipment as in Figure 4-1, but do not connect "Reference' 105A/B to Mixer
"R'" port at this time.

b. Set number 2 attenuator to 0 dB.
c. Connect rms voltmeter to "Tee' connector at Mixer "L'' port.

d. Observe and record rms voltmeter reading.

(Cont'd)
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Table 4-2. In-Cabinet Performance Checks (cont'd)
SIGNAL-TO-NOISE RATIO (cont'd) Figure 4-2
: Test Setup for RMS Deviation of 5 MHz Output
HP105A/B HP105A/8
UNDER TEST REFERENCE
Figure 4-1 .
Test Setup, Signal-to-Noise Ratio 5MHz + 2.24 Hz 5 MHz 1 MHz
2o |88 -
HP105A/8 HP3400A HPI05A/8 |- MIXER
UNDER TEST RMS VM REFERENCE X
2.24Hz
SMHz 5.0 MHz
HP355D HP355D HP355D
20dB  120dB 20dB LOW PASS
FILTER
R 3
|
|
|
i << lu SEC
15.001.000MHz SCHMITT JITTER
TRIGGER | <lu SEC
4
BNC HP4(2A RISE TIME
HPBO6A "TEE" DC VM
EXT_TIME
HP 52450
5 -
Fgé)f) THRU ELECTRONIC | BASE INPUT
COUNTER
HP
4ISE BCD OUTPUT §
MOSELEY
HPS8IA | sTRIP crART

O/A COUNTER RECORDER

e. Replace 105A/B under test with 606A signal generator set to 5. 001000 MHz, and adjust its level
to that recorded in step d.

f. Set number 2 attenuator to 100 dB.

g. Connect the "Reference" 105A/B to Mixer "R" port.

h. Set 415E RANGE switch to 60 dB.

i. Tune 415E FINE FREQUENCY control for maximum on 415E meter. When maximum 415E meter
reading is obtained, adjust 415E COARSE and VERNIER GAIN controls for 0 dB reading; this is the
reference for all signal-to-noise measurements,

j- Remove 606A and substitute with 105A/B to be tested.

k. Connect 412A to BNC ""Tee' connector at "X'" port of Mixer. Adjust the reference 105A/B COARSE
and FINE frequency controls for a quadrature-phase condition indicated by zero volt reading on 412A.

Disconnect 412A.

1. Remove attenuation from number 2 attenuator until a reading is obtained on 415E. This will be the
signal-to-noise ratic and must be 90 dB or greater .

2. RMS DEVIATION OF 5 MHZ OUTPUT

x

The rms deviation of the 5 MHz OUTPUT (due to noise and frequency fluctuations) is specified as less
than 1 x 10-11 for averaging times of 0.1 second, 1 second, and 10 seconds. The system shown in
Figure 4-2 checks this rms deviation at averaging times of 0. 447 second. For this test a reference
Model 105A/B or equivalent, offset +2.24 Hz at 5 MHz is required. Perform test as follows:

(cont'd)
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Table 4-2. In-Cabinet Performance Checks (cont'd)

RMS DEVIATION OF 5 MHZ OUTPUT (cont'd)
a. Connect equipment as shown in Figure 4-2.
b. Comnect reference 105A/B 5 MHz OUTPUT to-Mixer R input.
c. Connect 5 MHz OUTPUT of 105A/B under teét to Mixer L input.
d. Connect Mixer X output to counter input through Schmitt. Trigger circuit.
e. Connect reference 1 MHz OUTPUT to Counter EXT. TIME BASE INPUT.
f. Connect BCD output from counter to BCD input of D/A Converter.
g. Connect POTENTIOMETER RECORDER output of Converter to strip chart recorder input.
h. Set Counter function to iO PERIOD AVERAGE and TIME BASE to 0.1 usec.
i. Set Converter column selector to columns 2, 3, 4.
j. Set recorder chart speed to 8 major divisions per hour.

k. Adjust COARSE frequency of 105A/B under test so counter reads . 445 to . 449 seconds.
Under these conditions the full-scale deflection on the strip chart recorder will be 1 x 10-10,

1. Record for 10 minutes and note frequency deviation per major division. The rms fractional
frequency deviation for this sampling time must not exceed 1 x 10-11,

3. NON-HARMONIC DISTORTION

Non-harmonically related distortion at the 5§ MHz, 1 MHz and 100 kHz outputs is at least 80 dB
below the 1 volt rms output level. To measure non-harmonic distortion, a wave analyzer is tuned

to the fundamental frequency to establish a reference level, and then tuned between 4 MHz and 6 MHz
to check for spurious signals.

For the non-harmonic ‘distortion check, an Airmec Type 853 Wave Analyzer is used (see Figure 4-3).
A wave analyzer with equivalent characteristics may be substituted .

~a. Connect Model 105A/B to a power source and allow it to stabilize.

b. Comnnect 5 MHz OUTPUT through a 50- to 75-ohm impedance matching network to the wave
analyzer input.

Figure 4-3. Test Setup for Harmonic and Non-Harmonic Distortion Checks

AIRMEC 853 5MHz OUTPUT HPI05A/B
WAVE ANALYZER j___so e —— UNDER TEST
{MPEDANCE

MATCHING
NETWORK

¢. Tune the wave analyzer to 5 MHz and set its attenuators for a red-liné indication at 100 dB.
The wave analyzer is now calibrated at 100 dB from the 1 volt rms output.

(cont'd)
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Table 4-2. In-Cabinet Performance Checks (cont'd)

NON-HARMONIC DISTORTION (cont'd)

d. Tune the Wave Analyzer from 4 to 6 MHz and remove attenuation from the attenuators until a
reading is obtained. All readings throughout this range (except 5 MHz) must be below 80 dB. Verify
that the 4 MHz, 4.9 MHz, 5.1 MHz and 6 MHz components are below 80 dB.

€. Remove the connection from the 5 MHz output and connect wave analyzer to the 1 MHz output.

f. Tune the Wave Analyzer to 1 MHz and recalibrate for a reference of 100 dB below the output level.

g. Tune the Wave Analyzer from 900 kHz to 1.1 MHz and remove attenuation until a reading on the
wave analyzer meter is indicated. All spurious signals must be at least 80 dB below the output level.

h. Tune the Wave Analyzer to 100 kHz and recalibrate for a reference of 100 dB below the output
level.

i. Tune the Wave Analyzer from 100 kHz to 1 MHz and remove attenuation until a reading is indi-
cated on the wave analyzer meter. All spurious signals must be at least 80 dB below the output level,

.

4. HARMONIC DISTORTION CHECKS

Harmonic distortion in the 5 MHz, 1 MHz and 100 kHz outputs is specified as at least 40 dB below the
1 volt rms output. To measure harmonic distortion, a wave analyzer is tuned to the fundamental to
establish a reference level. The analyzer is then tuned to the harmonic signals and their amplitude
is measured. For this measurement, an Airmec Type 853 Wave Analyzer is used (see Figure 4-3).
A wave analyzer with equivalent characteristics may be substituted. The measurements are made as
follows:

a. Connect the Model 105A/B to a power source and allow to stabilize.

b. Comnect the 5 MHz OUTPUT through a 50- to 75-ohm impedance matching network to the INPUT
of the wave analyzer (see Figure 4-3).

¢. Tune the wave analyzer to 5 MHz and set its attenuators for a red-line indication at 100 dB. The
wave analyzer is now calibrated at 100 dB from the 1 volt rms output.

d. Tune the wave analyzer to 10 MHz and remove attenuation from the attenuators until a reading is
obtained. The level of second harmonic signal must be below 40 dB.

€. Repeat steps c and d for 15 MHz, and 20 MHz.
f. Connect wave analyzer INPUT to the 1 MHz OUTPUT through the 50- to 75-ohm matching network.
Tune the wave analyzer to 1 MHz and adjust the attenuators for a red-line indication at 100 dB. The

wave analyzer is now calibrated at 100 dB from the 1 volt rms output.

g. Tune the analyzer to 2 MHz and remove attenuation from the attenuators until a reading is ob-
tained. The level of second harmonic signal must be below 40 dB.

h. Repeat steps f and g for 3 MHz and 4 MHz.
i. Connect the 100 kHz OUTPUT to the wave analyzer INPUT through the 50- to 75-ohm matching
network. Tune the wave analyzer to 100 kHz and adjust the attenuators for a red-line indication at

100 dB. The wave analyzer is now calibrated at 100 dB from the 1 volt rms output.

j.- Tune the analyzer to 200 kHz and remove attenuation until a reading is obtained on the analyzer.
The level of second harmonic signal must be below 40 dB.

k. Repeat steps i ahd j for 300 kHz, 400 kHz, 500 kHz. This completes the harmonic distortion
checks. All readings must be below 40 dB.
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Table 4-2. In-Cabinet Performance Checks (cont'd)

5. STABILITY
Stability specifications for the 5 MHz output are as follows:
a. as a function of ambient temperature: léess than 2.5 x 1072 from 0°C to +50°C.

b. as a function of load: less than +2 x 10”1 for open circuit to short circuit, and 50-ohms, R, L,
and C load changes.

c. as a function of supply voltage: less than +5 x 1011 tor 10% change from nominal (115 or 230
vac) line voltage or a dc voltage change between 22 and 30 volts.

Figure 4-4 is the block diagram of a system used to test the stability as a function of femperature, load,
and supply voltage. The equipment used is listed in Table 4-1; equipment with equivalent character-
istics may be used.

Perform the stability test as follows: Figure 4-4. Test Setup for Stability
a. Connect equipment as shown in Figure 4-4. BNC
HPI05 A/8 TEE 500 LOAD HP 8405A
b. Connect channel A of voltmeter to reference REFERENCE P VOCITECJS%?ER
source and channel B to oscillator under test. SMHz i 1028 e r 1
10216 A
c. Set oscillator under test to same frequency as ISOLATOR
reference source by adjusting Test 105A/B COARSE
and FINE frequency for mimimum movement on most
sensitive range of voltmeter RANGE and METER 10216 A
OFFSET - ISOLATOR
: ; - 10218A
d. Set PHASE METER ZERO and OFFSET for zero. HPI05A/B | SMHz o ADAPTER
UNDER TEST BNC
e. Record PHASE METER reading after 100 sec. TEE 1

f. Determine frequency difference between A and B inputs using following equation:

. ° _ 360°/sec A @ /At
Since 360°/sec = 1 Hz, then T - i

solving for A f,
A p

A= s

4t = time in seconds, required for the phase change measured.
o 1 = frequency difference between input signals.
& @= phase change in degrees (8405A reading).

Dividing Af by the frequency of the reference oscillator then gives the frequency difference in pro-
portional parts. Example:
Standard frequency f = 5 MHz.

4@ measured on 8405A = 1,3°.
At =100 seconds.

A Y] _ 1.3° - 1.3
T ZHB60°)H - 360° (100)(5x100) 1.8x1011

=17.2x10-12 or 7.2 parts in 1012,
g. Repeat step f after 24 hours; stability should be < -5 parts in 1010,

To check oscillator stability as a function of temperature, place oscillator under test in a controlled
temperature chamber. Set temperature to 0°C and after 4 hours perform stability test. Stability
should be as stated in Table 1-1. Set temperature to 50°C and after 4 hours repeat the above test.
Stability should be as stated in Table 1-1.

(cont'd)
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Table 4-2. In-Cabinet Performance Check (cont'd)

STABILITY (cont'd)

as stated in Table 1-1.

To check oscillator stahility with load change, leave system connected as for temperature check
with the temperature now set to 25°C. Remove all loads from oscillator under test. Perform
stability test with the following loads on 5 MHz OUTPUT: open circuit, 50-ohm resistive, induc-
tive and capacitive. To perform stability test with 5 MHz OUTPUT shorted, leave system con-
nected as in temperature check and connect vector voltmeter channel A to reference source 1 MHz
OUTPUT and channel B to 1 MHz OUTPUT of unit under test.

To check oscillator stability with supply voltage changes, leave system connected as for tempera-
ture test. Without interrupting power, connect oscillator under test to +22 to +30 volt dc source

- and perform stability test. Stability should be as stated in Table 1-1. Repeat test with oscillator
connected to variable line voltage source set to 103 Vac and then to 127 Vac. Stability should be

4-8. MAINTENANCE AND REPAIR

4-9. Replacing Power Supply Transistors
Requiring Heat Sinks

4-10. When replacing a transistor requiring a heat
sink, coat the transistor case and both sides of the
heat sink with silicone grease before installing the
transistor. Dow Corning No. 5 compound silicone
grease (HP Part No. 8500-0059) is recommended. If
the transistor installation includes an insulating mica
washer, also coat the washer on both sides.

4-11. Servicing Etched Circuit Boards

4-12. When removing etched circuit boards for ser-
vicing, always remove ac line power, and external dc
power if used. Press BATTERY DISABLE switch S5
to disconnect internal standby battery (Model 105B
only). Power should be restored to the instrument
quickly to maintain Oscillator Assembly operating
temperature.

4-13. To remove plug-in circuit board A2, A3, or A5,

grasp the edge opposite the plug and pull with a slight
rocking movement. Use caution when removing boards
to avoid damaging components. The HP Part number
appears on the circuit board for identification. Refer
to SectionV for replacement parts and HP Part num-
ber information.

4-14. The etched circuit boards are a plated-through
type. Electrical connections between sides of the
boards are made by a layer of metal plated through
holes in the boards. When working on etched circuit
boards, use a low heat (20 to 50 watts), small tip (1/16
to 3/32 inch d1ameter) soldering iron and a small di-
ameter rosin core solder. Components can be re-
moved by placing soldering iron on component lead on
either side of board, then pulling on lead from compo-
nent side of board. If a component is obviously dam-
aged or faulty, clip leads close to component and
then remove the leads.. Excessive or prolonged heat
can lift circuit foil fromboard or damage components.
The component lead hole should be cleaned before in-
serting a new lead. Heat solder in the hole, remove
solderingiron, and immediately insert a pointed, non-
metallic object such as a toothpick. When hole is
clean, shape the new component leads, insert them in

4-8

the holes, reheat with soldering iron and add solder
as necessary to obtain a good electrical connection.
After soldering, clean excess flux from connection
and adjoining area.

4-15. Repair and Troubleshooting of
Oscillator Assembly

4-16. The oscillator assembly A1l is not field repair-
able. The instrument warranty is voided if repair is
attempted inside the assembly. Adjustments other
than those provided at front of the oscillator assembly
(see Paragraphs 2-23 and 4-27) will also voidwarranty.
If it is established that a defective component or cir-
cuit trouble exists within the oscillator or oven as-
sembly, contact the nearest HP sales and service of-
fice for shipping instructions (see Paragraph 2-5 for
packaging information). Oscillator assembly failure
can be verified by using the front-panel meter and
Table 4-3 as a troubleshooting guide. Trouble in the
Oscillator Assembly can occur in two areas:

1) 5 MHz oscillator circuits;
2) Oven temperature circuits.

Oscillator failure can be identified by using checks in
Table 4-3. Oven failure (open thermal-links, open
heater, etc.) is typically identified by a full-scale or
zero meter reading in OVEN position (see Table 2-2
for normal operating indications). Failure of other
oven components can be determined by monitoring os-
cillator performance over a period of time.

4-17. TROUBLESHOOTING

4-18. If performance checks indicate an instrument
malfunction, perform a self-check using the front-
panel CIRCUIT CHECK switch and MONITOR meter.
Table 2-2 lists normal operating values for the meter
indications. Table 4-3 lists alogical procedure start-
ing from the 100 kHz, 1 MHz or 5 MHz output for iso-
lating trouble. The numbered waveforms correspond
to test points marked on the schematic drawings and
component locators. After the trouble has been iso-
lated to a particular section or stage, voltage and re-
sistance checks can be made to determine the defec-
tive component.
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4-19. FREQUENCY DIVIDER ADJUSTMENTS
4-20. General

4-21. The following tuning procedure can be per-
formed after repair, when the 1 MHz or 100 kHz di-
vider will not start, or when either frequency output
level is below 1.0 volt rms. The procedure is outlined
in two parts: 1)1 MHz divider tuning, and 2) 100 kHz
divider tuning. When only one of these circuits is sus-
pected, perform that tuning procedure first.

4-22. Tuning Procedure

4-23. ASSEMBLY REMOVAL. Thefrequencydivider
assembly must be removed from its position and
mounted on extender board provided to expose tuning
adjustments. Power must be removed from the in-
strument during removal, as described in Paragraph
4-12.

4-24, 1 MHz DIVIDER TUNING. To align the 1 MHz
divider, use test equipment recommended in Table 4-1
and proceed as follows:

a. Mount the 1 MHz divider board on the 15-pin ex-
tender board provided.

b. Connectoscilloscope toQ1l collector and tune T1
for maximum.

c. Connect frequency counter to 1 MHz CLOCK
output J10.

d. Tune ClQ for 1 MHz readout on counter.

e. Connectoscilloscope probe to CR2 cathode. Tune
T2 for same indication as in Table 4-3, item 2. Ad-
just T2 for maximum on oscilloscope while maintain-
ing 1 MHz output at J10.

f. Connect an ac voltmeter, terminated with 50
ohms. to 1 MHz output connector J6. Adjust T3 for
maximum output. Output should be 1.0 volt rms or
more.

g. Remove extender board and re-install 1 MHz di-
vider board in 105A/B.

4-25. 100 kHz DIVIDER TUNING. To align the 100
kHz divider, use test equipment recommended in
Table 4-1 and proceed as follows:

a. Mount the 100 kHz divider board on the 10-pin
extender board provided.

b. Connect oscilloscope probe to Q1 collector and
tune T1 for maximum.

c. Connect frequency counter to 100 kHz output
jack J8.

d. Tune L6 and T2 for 100 kHz on counter.
e. Connect oscilloscope probe to CR2 cathode.
Tune T2 for same indication as in Table 4-3, Item 7.

Adjust T2 for maximum on oscilloscope while main-
taining 1 MHz output at J8.
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4-26. When maintenance has been performed on the
1 MHz or 100 kHz dividers, the Non-Harmonic and
Harmonic checks listed in Table 4-2, No. 3 and No. 4
should be performed.

4-27. 5 MHZ Filter Tuning

4-28. The 5 MHz filter in oscillator Assembly Al
does not normally require tuning until the instrument
has been operated for one year or more. If the 5 MHz
OUTPUT level decreases below 1.0 volt rms, the 5
MHz filter may be tuned as follows:

a. Disconnect power from instrument. Remove
top and bottom covers. Remove oscillator mounting
screws located on bottom of instrument. Lift front of
oscillator to expose the 5 MHz Filter tuning access,
and reconnect power.

b. Connect a voltmeter or oscilloscope, terminated
with 50 ohms, to 5 MHz OUTPUT.

c. Insert an insulated, flat-bit tuning tool into 5
MHz filter tuning access hole exposed in step a and
tune trimmer capacitor A1A3C10 for maximum indi-
cation on voltmeter or oscilloscope. This completes
5 MHz Filter tuning.

d. To re-install oscillator assembly, reverse pro-
cedure of step a.

4-29. Regulated Power Supply Voltages

4-30. MODEL 105A. Regulated power supplies pro-
vide +24 (nominal) and +18.7 volts dc. Neither supply
is adjustable. To check output voltage and regulation
connect instrument to a variable ac voltage source and
proceed as follows:

a. Connect a dc voltmeter to series regulator out-
put A5(17), and set ac line voltage to 115 vac. Dc
voltmeter should indicate +28 to +32 volts.

b. Vary the ac line voltage from 103 vac to 127 vac.
Dc output voltage should remain between +28 and +32
volts.

¢. Connect dc voltmeter to ASCR10A cathode, +18.7
volt supply and set line voltage to 115 vac. Dc volt-
meter should indicate +18. 6 to +18. 8 volts.

d. Vary the ac line voltage from 103 vac to 127 vac.
Dc output voltage should remain between +18.6 and
+18. 8 volts.

4-31. MODEL 105B. Regulated power supplies pro-
vide +24 (nominal) and +18.7 volts de. An internal
battery (when fully charged) provides up to 8 hours
operation in case of ac line voltage failure. To check
output voltage and regulation of the supplies, connect
instrument to variable ac voltage source and proceed
as follows:

a. Connect a dc voltmeter to series regulator out-
put A5(17), and set ac line voltage to 115 vac. Dc
voltmeter should indicate +26 to +28 volts.
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Table 4-3. Troubleshooting Chart

0 5 MHz .2.sec/cm @ .2usec/cm ° .2usec/cm
.05 V/cm .5V/cm .5V/em
Divider active Divider inactive

a .5usec/cm ° .5usec/cm
1V/cm 1 V/ecm

0 2psec/cm c lusec/cm 0 Susec/cm

.5 V/cm .5 V/cm 2 V/em
Divider active Divider inactive

@ .2usec/cm 0 .2usec/cm @ .2usec/cm
1V/ecm .05V/cm 1V/ecm #
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f Table 4-3. Troubleshooting Chart (cont'd)
“ : Check W8, W9 cables
100kHz
i Check 100kHz
i A
i Should be
& No 100kHz
100kHz
i Check A3Q1,A3T1
- Check for100
+ kHz at A3C17,
‘ A3C20. .
| Check A3Q1,A3T1
i Should be :s
No1l00kHz No1 Mz
Check for 1 MHz
at A3CR2 cathode; Check +7VDC, A3(M4,
Should be o A3Q5, A3Q6
1 MHz
11z (as in () 1 MHz (as in (@)
Short A3Q4 Gate
to Ground
Pulsing ; .
IH 3
or no Check for 1 MHz (as mo)
Z 1 MHz at Check A3Q2, A3Q5,A3T2,
100kHz [ za Check ; ) 3Q
at J8,J9 A3(2)
Front & Should bee “heck W6. W7 cabl
Rear Check W6, W7 cables
Panel
MHz
Check 1MHz z
at A2(15);
Should be 6
No1l Miiz No1l Mliz
1 MHz
“heck Q8,Q9, T:
Check 1 MHz at Check 98,49, T3
A2C19, A2C24;
Should beo Check @4, T1
Nol MHz
o N No 5 Mz Check +7VDC,
A2Q3, A2Q4,
Check 5 MHz Check 5 MHz at A2Q6 and A2QT7
at A2(4). A2CR2 cathode; —
T
Should be o should be
Pulsing or no 1 MHz Check - .
at J6, J7, Front and witcabie Mz s @) 5 vuyg asin (2}
Rear Panel No 5 MIiz :
5 MHz Short A2 Q3 Gate
Check 5 MHz
at A134; to Ground
Should be 0
No 5 MHz at J4,J5 | 5 MHz (as ine)
Front and Rear Panel No 5 MHz
Check A2Q2, A2Q5,
Check Pwr, Supplies, [A2T2, A2CR2
Fuses, if OK - Replace Al
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Model 105A/B
Maintenance

b. Vary the ac line voltage from 103 to 127 vac.
Dc output voltage should remain between +26 and +28
volts.

c. Connectadc voltmeter to ASCR10A cathode, +18.7
volt supply and set line voltage to 115 vac. Dc volt-
meter should indicate +18. 6 to +18. 8 volts.

d. Vary the ac line voltage from 103to 127 vac. Dc
output voltage should remain between +18.6 and +18.8
volts.

4-32. Battery Check (105B Only)

4-33. Theconditionof the batteries in the Model 105B
can be checked using equipment listed in Table 4-1 as
follows: .

a. Unplug the Model 105B ac line cord so that the
internal battery supply is operating with normal load
and supplying power to the oscillator.

b. Set CIRCUIT CHECK switch to SUPPLY,

c. The front-panel meter indication should be
greater than 55. A meter indication of less than 55
represents a battery voltage of about 20 to 22 volts.
Verify the battery voltage with a dc voltmeter con-
nected across terminals D and C of the rear-panel
24 VDC connector.

d. If the monitor meter indication is 45 to 55 and
the dc voltmeter check is less than 22 volts, the bat-
tery is not fully charged or one or more cells are de-
fective and battery should be charged.

e. To charge battery, plug in the AC line cord, set
BATTERY CHARGE switch to FAST, and charge for
16 hours maximum.

f. Repeat steps a through c. If the battery again
fails the test of a through ¢, a new battery should be
installed. Refer to Paragraph 4-35 for installation
instructions.

4-12

g. The battery should be checked and recharged
every 3 to 6 months as part of a regular maintenance
cycle.

4-34. Replacing Internal Battery Supply
(Model 105B Only)

4-35. If the procedure in Paragraph 4-32 establishes
that the internal battery does not provide 20 volts
minimum after supplying power for 8 hours, replace
the battery. The battery must be replaced with ac
power removed. Do not short battery leads to each
other or toground when soldering battery connections.
Proceed as follows:

a. Remove ac power to instrument.
b. Remove screws in top cover and lift off cover.
c. Press battery disconnect switch S5.

d. Unsolder the wht/vio/blk wire from the negative
battery terminal and the wht/red/blk wire from the
positive battery terminal.

e. Placethe Model 105B on its side with the battery
down.,

f. Remove four mounting screws securing the bat-
tery in place (battery cover and inner plastic spacer
will now come loose).

g. Slide battery out of instrument.

h. Slide the new battery into the Model 105B, tak-
ing care that the negative and positive leads are not
pinched beneath the battery.

i. Solder the wire connections to the new battery,
reversing the procedure of step d.

j. When battery has been installed, return instru-
ment to its normal position and install the 4 mounting
screws removed in step f and the cover removed in
step b, and reconnect to ac power.
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SECTION V
REPLACEABLE PARTS

5-1. INTRODUCTION

5-2. This section contains information for ordering
replacement parts. Table 5-1 lists parts in alpha-
numerical order of their reference designators and
indicates the description and HP part number of each
part, together with any applicable notes. Table 5-2
lists parts in alpha-numerical order of their HP part
number and provides the following information on
each part.

a. Description of the part (seelist of abbreviations
below).

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in Table 5-3.

¢c. Manutacturer's part number.

d. Total quantity usedin the instrument (TQ column).

5-3. Miscellaneous parts are listed at the end of
Table 5-1,
5-4. ORDERING INFORMATION
5-5. To obtain replacement parts, address order or
inquiry toyour local Hewlett- Packard Sales and Service
office (seelists atrear of this manual {or addresses).
Identify partsby their Hewlett-Packard part numbers.
5-6. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS
A = assembly F = fuse MP = mechanical part v - vacuum, tube, neon
B = motor FL = filter P = plug bulb, photocell, etc.
BT = battery (o) = integrated circuit Q = transistor VR = voltage regulator
C = capacitor J = jack R = resistor w - cable
CP = coupler K = relay RT = thermistor X - socket
CR = diode L = inductor S = switch Y = crystal
DL = delay line LS = loud speaker T = transformer VA = tuned cavity,
DS = device signaling (lamp) M = meter TB = terminal board network
E = misc electronic part MK = microphone TP = test point
ABBREVIATIONS
A = amperes H = henries N/O = normally open RMO - rack mount only
AFC = automatic frequency control HDW = hardware NPO = negative positive zero RMS = root-mean square
AMPL = amplifier HEX = hexagonal (zero temperature RWV = reverse working
HG = mercury coefficient) voltage
BFO = beat frequency oscillator HR = hour(s) NPN = negative-positive- .
BE CU = beryllium copper HZ = hertz negative i(‘% =  slow-blow
BH = binder head o . NRFR = not recommended for o T serew
BP = bandpass };PG : ;rge:?i‘;it; freq field replacement sE S Sjelefuum‘
DRS - prass INCD - inc};ndgescent NSR = ot separately o osedtionls)
BWO = backward wave oscillator INCL - include(s) replaceable ;lLMICON = Zfelr_ms.ondu(,mr
= = s1licon
CCw = ter— i = i i S .
CER < coramie NT - imternal OBD - order by description gt T JEAr
CMO = cabinet mount only 8?( f (O);;ix;ehead SIJ‘G - spring
COM - common b T Mo =100 ] ST C shumie
_ - SST = stainless steel
COMP = composition LH = left hand p = peak - SR split ring
COMPL = complete LIN = linear taper pe = printed circuit STL = steel
CONN = connector LK WASH = lock washer PF = picofarads = 10
cp = cadmium plate LOG = logarithmic taper farads TA ~  tantalum
CRT = cathode-ray tube LPF = low pass filter PH BRZ = phosphor bronze D time delay
cwW = clockwise PHL = Phillips TGL toggle
. M = milli = 10_3 PIV = peak inverse voltage THD - thread
DEPC = deposned carbon MEG ~ meg - 106 PNP = positive-negative- TI . titanium
DR = drive - &= positive TOL = tolerance
MET FLM = metal film P/O _ 4 of ™ i .
ELECT = electrolytic MET OX = metallic oxide PO B part o ,I RlM tumn)‘er
ENCAP = encapsulated MFR = manufacturer POI};g - pOlyStLy;ene Twi - traveling wave tube
EXT = external MHZ = mega hertz - poreeain U - micro - 1078
MINAT = miniature Pos = position(s)
F = farads _ POT = potentiometer VAR = variable
MOM = momentary
FH = flat head - . PP = peak-to-peak VDCW dc working volts
116 MTG = mounting _ .
FILH = fillister head MY -~ "mylar" PT = point ith
FXD = fixed Y PWYV - peak working voltage ¥ s
G = giga (109) N = nano (10-9) RECT = rectifier WIV working inverse
GE = germanium N/C = normally closed RF = radio frequency voltage
GL = glass NE = neon RH = round head or wwW wirewound
GRD = ground(ed) NI PL = nickel plate right hand w0 - without
01194-13
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Parts

Figure 5-1. Modular Cabinet Parts

NO. DESCRIPTION HP. PART NO. QTY.

1 Panel: Front

105A 00105-0008 1

105B 00105-0009 1
2 Panel: Rear 00105-0010 1
3 Side Cover 5000-0728 2
4 Frame Assembly, 3" x 11" 5060-0729 2
5 Cover Assembly: Top 5060-0739 1
6 Cover Assembly: Bottom 5060-0751 1
7 Foot Assembly 5060-0767 5
8 Trim: Sides 5000-0050 2
9 Rack Mount Kit 5060-0774 1

5-2
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Model 105A /B
Parts
Table 5-1. Reference Designation Index
Reference s
Designation & Part No. Description # Note
Al 00105-6013 OSCILLATOR ASSY:5 MHZ
SEE TABLE 8-1A FOR COMPONENTS
REBUILT 0OSC. ASSY AVAILABLE
ORDER HP PART # 00105-6034
A2 00105-6017 BOARD ASSY:1MHZ DIVIDER
00105-2017 BOARD:BLANK PC
A2C1 0160-0161 C:FXD MY 0.01 UF 102 200VDCW
A2C2 0180-0113 C:FXD ELECT TA 100UF +20-15% 30VDCW
A2C3 0150-0121 C:FXD CER O0.1UF +80%-20% SOVDCW
A2C4 0140-0178 C:FXD MICA 560 PF 2%
A2CS 0160-0161 C:FXD MY 0.01 UF 10% 200VDCW
A2Cé 0160-0127 C:FXD CER 1UF 20% 25VDCW
A2C7 0160-0161 C:FXD MY 0.01 UF 10% 200VDCHW
A2C8 0140-0176 C:FXD MICA 100 PF 2%
A2C9 0140-02C8 C:FXD MICA 680 PF 5%
A2C10 0140-0179 C:FXD MICA 1000 PF 2%
A2Cl1 0140-0176 C:FXD MICA 100 PF 2%
A2C12 0150-0121 C:FXD CER 0.1UF +80%-20% 50VDCW
A2C13 0160-01¢1 C:FXD MY 0.01 UF 10% 200VDCW
A2C14 0160-0127 C:FXD CER 1UF 20% 25VDCW
A2C15 0140-0221 C:FXD MICA 220 PF 1%
A2C1le 0160-0161 C:FXD MY 0.01 UF 10% 200VDCW
A2C17 0150-C121 C:FXD CER O.1UF +80%20% SOVDCW
A2C18 0150-0121 C:FXD CER O.1UF +802%2-20% 50VDCW
A2C19 0121~-0046 C:VARI CER 9-35 PF
A2C20 0140-0204 C:FXD MICA 47PF 5% NPO 500VDCW
A2C21 0140-0231 C:FXD MICA 440PF 1% 300VDCW
A2C22 0140-0154 C:FXD MICA 1300 PF 5%
A2C23 0160-0127 C:FXD CER 1UF 20% 25VDCW
A2C24 0140-0179 C:FXD MICA 1000 PF 2%
A2C25 0140-0159 C:FXD MICA 3000 UUF 2%
A2C2é6 0150-0121 C:FXD CER 0.1UF +80%-20% SOVODCW
A2C27 0140-0180 C:FXD MICA 2000 PF 2% 300VDCW
A2C28 0150-0121 C:FXD CER 0.1UF +80%-20% 50VDCW
A2C29 0150-0121 C:FXD CER 0.1UF +802-20% SOVDCH
A2C30 0150-0121 C:FXD CER 0.1UF +80%2-20% 50VDCW
A2CR1 1902-3125 DI ODE :BREAKDOWN 6.98V 2% 400MW
A2CR2 1901-0040 DIODE:SILICON 30MA 30WV
A2CR3 1901-0040 DIODE :SILICON 30MA 30WV
A2CR 4 1901-0040 DIODE:SILICON 30MA 30WV
A2CRS 1901-0040 DIODE:SILICON 30MA 30WV
A2CR & 1901-0040 DIODE:SILICON 30MA 30WV
A2CR7 1901-0040 DIODE :SILICON 30MA 30WV

# See introduction to this section for ordering information
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Model 105A/B
Parts

Table 5-1. Reference Designation Index (Cont'd)

Reference

Designation @& Part No. Description # Note
A2L1 9140-0129 COIL:FXD RF 220 UH
A2L2 9140-01C7 COIL:FXD RF 27 MH 10%
A2L3 9140-0129 COIL:FXD RF 220 UH
A2L4 9140-0118 COIL:FXD 500 UH 5%
A2LS 9140-0118 COIL:FXD 500 UH 5%
A2L6 9140-0129 COIL:FXD RF 220 UH
A2Q1 1854-0005 TRANSISTOR:SILICON NPN 2N708
A2Q2 1854-0005 TRANSISTOR:SILICON NPN 2N708
A2Q3 1855-0056 TRANSISTOR:IFET 2N4342
A204 1854-0003 TRANSISTOR:NPN SILICON
A2Q5 1854-0005 TRANSISTOR:SILICON NPN 2N708
A2Q6 1854-0003 TRANSISTOR :NPN SILICON
A2Q7 1854-0023 TRANSISTOR:SILICON NPN
A2Q8 1854-0005 TRANSISTOR:SILICON NPN 2NT708
A209 1854-0005 TRANSISTOR:SILICON NPN 2N708
A2Q10 1854-0003 TRANSISTOR:NPN SILICON
A2R1 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
A2R2 0T57-0940 R:FXD MET FLM 4.7K OHM 2% 1/4y
A2R3 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W
A2R4 0757-093¢6 R:FXD MET FULM 3.3K OHM 2% 1/4W
A2R5 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4Ww
A2R6 0757-0867 R:FXD MET FLM 75 OHM 2% 1/.4W
A2R7 0757-0921 R:FXD MET FLM 750 OHM 2% 1/4w
A2R8 0757-0929 R:FXD MET FLM 1.6K OHM 2% 1/4w
A2RS 0757-0916 R:FXD MET FLM 470 OHM 2% 1/u4y
A2R10 0757-0893 R:FXD MET FLM S1 OHM 2% 1/4W
A2R11 0757-0955 RIFXD MET FLM 20K OHM 2% 1/4W
A2R12 0757-0957 R:FXD MET FLM 24K OHM 2% 1/4w
A2R13 0757-0963 R:FXD MET FLM 43K OHM 2% 1/4w
A2R14 07157-0976 R:FXD MET FLM 150K OHM 2% 1/4w
A2R15 0757-0944 R:FXD MET FLM 6.8K OHM 2% 1/4y
A2R16 0757-0958 R:FXD MET FLM 27K OHM 2% 1/4y
A2R17 0757-0893 R:FXD MET FLM S1 OHM 2% 174N
A2R18 0757-0893 R:FXD MET FLM S1 OHM 2% 1/4M
A2R19 0757-0930 R:FXD MET FLM 1800 OHM 2% 1/4W
A2R20 0757-0917 R:FXD MET FLM S10 OHM 2% 1/4y
A2R21 0757-0929 R:FXD MET FLM 1.6K OHM 2% 1/4y
A2R22 07157~0474 R:FXD MET FLM 243K OHM 1% 1/4y
A2R23 0757-0924 RIFXD MET FLM 1.0K OHM 2% 1/4y
A2R24 0757-0940 R:FXD MET FLM 4.7TK OHM 2% 1/4y
A2R25 0757-0893 RIFXD MET FLM 51 OHM 2% 1/4W
A2R26 0757-0952 R:FXD MET FLM 15K OHM 2% 1/4y
A2R27 0757-0948 RiFXD MET FLM 10K OHM 2% 1/4W
A2R28 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W

# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1. Reference Designation Index (Cont'd)
DReite:lg'tli‘(;;l @ Part No. Description # Note
A2R29 0757-0897 R:FXD MET FLM 75 OHM 2% /4w
FACTORY SELECTED PARY

A2R30 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4w
A2R31 0757-0920 R:FXD MET FLM 680 OHM 2% 1/4W

A2R32 0757-0948 R3FXD MET FLM 10K OHM 2% 1/4W

A2R33 0757-0922 R:FXD MET FLM 820 OHM 2% 1/4W

A2R34 0757-0942 R:FXD MET FLM 5.6K OHM 2% 1/4W

FACTORY SELECTED PART

A2T1 05061-8006 TRANSFORMER :SMHZ INPUT

A2T2 05061-8005 TRANSFORMER: 1 MHZ-4MHZ

A2T3 05061-8007 TRANSFORMER:1MHZ OUTPUT

A3 00105-6018 BOARD ASSY:100KHZ DIVIDER

00105-2018 BOARD:BLANK PC

A3C1 0180-0113 C:FXD ELECT TA 100UF +20-15% 30VDCW
A3C2 0150-0121 C:FXD CER 0.1UF +80%-20% 50VDCW
A3C3 0160-0127 C:FXD CER 1UF 20% 25VDCHW

A3C4 0140-0180 C:FXD MICA 2000 PF 2% 300VDCW

A3CS 0150-0121 C:FXD CER 0.1UF +80%-20% SOVOCW
A3Cé6 0160-0194 C:FXD MY 0.015UF 10%

A3C7 0140-0170 C:FXD MICA 5600 PF 5% 300VODCW

A3C8 0160-0301 C:FXD MY 0.012 UF 10X 200VDCW

A3C9 0140-0228 CiFXD MICA 360 PF 1% 300VDCW

A3C10 0150-0121 C:FXD CER 0O.1UF +80%-20% 50VDCW
A3C1l1 0160-0194 C:FXD MY 0.015UF 10%

A3C12 0140-0220 C:FXD MICA 200 PF 1X 300VDCW

A3C13 0160-0194 C:FXD MY 0.015UF 10%

A3C14 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW
A3C15 0160-0127 C:FXD CER 1UF 20% 25VDCW

A3C1l6 0160-0127 C:FXD CER 1UF 20% 25VDCW

A3C17 0160-0954 C:FXD MICA 1269 PF 1%

A3C1l8 0140-0235 C:FXD MICA 2250PF 1% 300VDCHW

A3C19 0160-0162 C:FXD MY 0.022 UF 10% 200VDCW

A3C20 0140-0170 C:FXD MICA 5600 PF 5% 300VDCW

A3C21 0160-01¢63 C:FXD MY 0.033 UF 10% 200VDCW

A3C22 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCHW
A3C23 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW
A3C24 0140-0084 C:FXD MICA 4TO0PF 5% S500VDCW

A3C25 0140-008¢4 C:FXD MICA 4700PF 5% S00VDCW

A3C26 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW
A3C27 0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW
A3C28 0160-0194 C:FXD MY 0.015UF 10%

A3C29 0160-0194 C:FXD MY 0.015UF 10%

A3C30 0150-0121 C:FXD CER 0.1UF +80%-20% 50VDCW
A3CR1 1902-3125 DIODE:BREAKDOWN 6.98V 2% 400MW

# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1. Reference Designation Index (Cont'd)
D‘:‘g‘s’;ea't‘i%‘; @ Part No. Description # Note
A3CR2 1901-0040 DIGDE:SILICON 30MA 30WV
A3CR3 1901-0040 DICDE:SILICON 30MA 30WV
A3CR4 1901-0040 DICDE:SILICON 30MA 30wV
A3CRS 1901-0040 DIODE:SILICON 30MA 30WV
A3L1 9140-0129 COIL:FXD RF 220 UH
A3L2 9140-0129 COIL:FXD RF 220 UH
A3L3 9140-0129 COIL:FXD RF 220 UH
A3L4 9140-0129 COIL:FXD RF 220 UH
A3LS 9140-0072 COIL:RF 5000 UH 10%
A3Lé6 107A-9F COIL ASSY
A3Q1 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3Q2 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3Q3 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3Q4 1855-0056 TRANSISTOR:FET 2N4342
A3Q5 1854-0003 TRANSISTOR:NPN SILICON
A3Q6 1854-0003 TRANSISTOR:NPN STLICON
A3Q7 1854-0003 TJRANSISTOR:NPN SILICON
A3Q8 1854-0003 TRANSISTOR:NPN SILICON
A3Q9 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3Q10 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3R1 0757-0900 R3FXD MET FLM 100 OHM 2% 1/4W
A3R2 0757-0940 R:FXD MET FLM 4,.7TK OHM 2% 1/4w
A3R3 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W
A3R4 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W
A3RS5 0757-0936 R:FXD MET FLM 3,3K OHM 2% 1/4W
A3R6 0757-0947 R:FXD MET FLMN 9.1K OHM 2% 1/4W
A3R7 0757-0927 R:FXD MET FLM 1.3K OHM 2% 1/4w
FACTORY SELECTED PART
A3R8 0757-0927 R3FXD MET FLM 1.3K OHM 2% 1/4W
FACTORY SELECTED PART
A3R9 0757-0915 R:FXD MET FLM 430 OHM 2% 1/4W
A3R10 0757-0965 R:FXD MET FLM 51K OHM 2% 1/4y
A3R11 0757-0944 RIFXD MET FLM 6.8K OHM 2% 1/4y
A3R12 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
A3R13 0757-0918 RIFXD MET FLM 560 OHM 2% 1/uw
A3R14 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W
A3R15 0757-0940 R:FXD MET FLM 4.7TK OHM 2% 1/4W
A3R16 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4MW
A3R17 0757-0976 RIFXD MET FLM 150K CHM 2% 1/4wW
A3R18 0757-0950 R:FXD MET FLM 12K OHM 2% 1/4W
A3R19 0757-0966 R3FXD MET FLM 56K OHM 2% 1/4W
A3R20 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W
A3R21 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W
A3R22 0757-0930 R3FXD MET FLM 1800 OHM 2% 1/4W
A3R23 0757-0926 R:FXD MET FLM 1.2K OHM 2% 1/uwW

# See introduction to this section for ordering information
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Model 105A /B

Parts
Table 5-1. Reference Designation Index (Cont'd)
@ DEfi;;?t'i%% ® Part No. Description # Note
A3R24 0757-0968 R:FXD MET FLM 68K OHM 2% 1/.4y
A3R2S 0757-0928 R:FXD MET FLM 1.5K OHM 2% 1 /4y
FACTORY SELECTED PART
A3R26 0757-0934 R:FXD MET FLM 2.7K OHM 2% 1/4HW
A3R27 0757-0937 R:FXD MET FLM 3.6K OHM 2% 1/4y
A3R28 0757-0937 R:FXD MET FLM 3.6K OHM 2% 1/4w
A3R29 0757-0946 R:FXD MET FLM 8.,2K OHM 2% 1/4w
A3R30 0757-0929 R:FXD MET FLM 1.6K OHM 2% 1/4w
A3R31 0757-0933 R:FXD MET FLM 2.4K OHM 2% 1/.4y
A3R32 07157-0893 R:FXD MET FLM 51 OHM 2% 1/4HW
| A3R33 0757-0930 R:FXD MET FLM 1800 OHM 2% 1/4W
| A3R34 0757-09C8 R:FXD MET FLM 220 OHM 2% 1/u4y
E A3R35 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
; A3R36 0757-0853 R:FXD MET FLM 51 OHM 2% 1/4W
E FACTORY SELECTED PART
A3R37 0757-0912 R:FXD MET FLM 330 OHM 2% 1/L4W
A3R38 C757-0906 R:FXD MET FLM 180 OHM 2% 1/4w
A3R39 0757-0922 R:FXD MET FLM 820 OHM 2% 1/4u
A3R40 0757-0942 R:FXD MET FLM 5.6K OHM 2% 1/4W
FACTORY SELECTED PART
A3T1 05061-8005 TRANSFORMER : 1 MHZ -4 MHZ
A3T2 05061-8008 TRANSFORMER:.9MHZ MULTIPLIER
A3T3 107A-9C TRANSFORMER ASSY:100KHZ
im A4 00105-6G29 BOARD ASSY:0SC EFC AND 5MHZ
00105-2029 BOARD:BLANK PC
A4C1 0180-0117 C:FXD ELECT TA 2.7TUF 10% 35VDCW
A4C2 0150~-0093 C:FXD CER 0.01 UF +80-20% 100VDCW
A4CR1 1901-0040 DIODE:SILICON 30MA 30WV
A4J1 1250-0257 CONNECTOR:RF 50 OHM PC MOUNT
AGJ2 1250-0257 CONNECTOR:RF 50 OHM PC MOUNT
1 A4J3 NOT ASSIGNED
i AbJ4 1250-0257 CONNECTOR:RF 50 OHM PC MOUNT
A4JS 1250-0257 CONNECTOR:RF S50 OHM PC MOUNT
A4R1 0757-0441 R:FXD MET FLM B8.25K OHM 1% 1/8W
A4R2 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W
A4R3 0757-0917 R:FXD MET FLM 510 OHM 2% 1/4w
A4R4 0757-0938 R:FXD MET FLM 3,9K OHM 2% 1/4y
A4RS 0757-0941 R:FXD MET FLM S5.1K OHM 2% 1/4y
FACTORY SELECTED PART
| A4R6 0757-0976 R:FXD MET FLM 150K OHM 2% 1/uy
| FACTORY SELECTED PART
!
]
| All
i # See introduction to this section for ordering information
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Model 105A/B
Parts

Table 5-1. Reference Designation Index (Cont'd)

D‘:‘;Eg;g?ﬁﬁ“ @ Part No. Description # Note
(105A ONLY)D
AS 00105-6026 BOARD ASSY:POWER SUPPLY
00105-2026 BOARD :BLANK PC
ASC1 0150-0121 C:FXD CER 0.1UF +80%2-20% 50VDCW
ASC2 NOT ASSIGNED
ASC3 0180-0117 C:FXD ELECT TA 2.TUF 10% 35VDCW
A5C4 NOT ASSIGNED
AS5CS 0180-0117 C:FXD ELECT TA 2.7TUF 10% 35VDCW
ASCEe 0170-0024 C:FXD MY 0.022UF 20% 200VDCHW
ASC7 0180-0117 C:FXD ELECT TA 2.TUF 10% 35VDCW
ASCR1 1901-0028 DIODE:SILICON 400 PIV 0.5 AMP
ASCR2 1901-0028 DIODE:SILICON 400 PIV 0.5 AMP
ASCR3 1901-0026 DICDE:SILICON 0.75A 200 PIV
ASCR4 NOT ASSIGNED
ASCRS NOT ASSIGNED
ASCR6& 1902-00173 DIODE BREAKDOWN:32.0V 1%
ASCRT7- NOT ASSIGNED
ASCR9 NOT ASSIGNED
ASCR10 1902-0676 DIODE BREAKDOWN:18.7V(MATCHED PR,)
ASQ1 - NOT ASSIGNED
A5Q3 NOT ASSIGNED
ASQ4 1852-0001 TRANSISTOR:PNP SILICON 30V 900MW
A5QS 1853-0024 TRANSISTOR:SILICON 2N3778
A5Q6 1854-0003 TRANSISTOR:NPN SILICON
ASQ7 NOT ASSIGNED
A5Q8 1854-0003 TRANSISTOR:NPN SILICON
ASR1 NOT ASSIGNED
ASR?2 NOT ASSIGNED
ASR3 0757-0929 R:FXD MET FLM 1.6K OHM 2% 1/4y
ASR4 NOT ASSIGNED
ASRS5 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
ASR6 NOT ASSIGNED
AS5R7 0757-0478 R:FXD MET FLM 36.5K OHM 1% 1/8W
ASRE - NOT ASSIGNED
ASR12 NOT ASSIGNED
ASR13 0812-0006 R:FXD WW 1.8 DHM 5% 3W
ASR14 NOT ASSIGNED
A5R1S 0757~-0926 R2FXD MET FLM 1.2K OHM 2% 1/4W
AS5R16 0757-0972 R:FXD MET FLM 100K OHM 2% 1/4W
AS5R17 NOT ASSIGNED
ASR18 0757-0938 R:FXD MET FLM 3,9K OHM 2% 1/4w
ASR19 NOT ASSIGNED
A5R20 0757-0912 RS$FXD MET FLM 330 OHM 2% 1/4w
A5R21 0757-0926 R:FXD MET FLM 1.2K OHM 2% 1/4w
AS5R22 0757-0473 R:FXD MET FLM 221K OHM 1% 1/8W
# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1. Reference Designation Index (Cont'd)
Reference .
Designation @& Part No. Description # Note

A5 (1058 ONLY)

00105-6027 BOARD ASSY:POWER SUPPLY

00105-2027 BOARD:BLANK PC
ASC1 0150-0121 C:FXD CER 0.1UF +80%-20% SOVDCW
ASC2 0180-0057 C:FXD ELECT 47UF 10% 35VDCW
ASC3 0180-0117 C:FXD ELECT TA 2.7UF 108 35VDCW
A5C4 0150-0121 C:FXD CER 0.1UF +80%-20% SOVDCW
AS5CS 0180-0117 C:FXD ELECT TA 2.7UF 10% 35VDCW
ASC6 0170-0024 C:FXD MY 0.022UF 20% 200VDCW
ASC7 0180-0117 C:FXD ELECY TA 2.TUF 10X 35VDCW
A5CR1 1901-0028 DIODE:SILICON 400 PIV 0.5 AMP
A5CR2 1901-0028 DIODE:SILICON 400 PIV 0.5 AMP
ASCR3 1902-0007 OIODE BREAKDOWN:20V{ MATCHED PR.)
A5CR4 1901-0025 DIODE:SILICON 100WV 100MA
ASCRS 1901-0025 DIODE:SILICON 100WV 100MA
ASCR 6 1902-0073 DIODE BREAKDOWN:32,.0V 1%
ASCR7 1901-0026 DIODE:SILICON 0.75A 200 PV
ASCRS8 1901-0026 DICDE:SILICON 0.75A 200 PlV
ASCR9 1884-0003 SEMICON DEVICE:DIODE 3NS8
A5CR10 1902-0676 DIODE BREAKDOWN:18.7V{(MATCHED PR.)
ASCR11 1901-0025 DICDE:SILICON 100WV 100MA
A5CR12 1901-0025 DIODE:SILICON 100WV 100MA
ASK1 0490-0035 RELAY:DPDT 2A a 28VDC
AS5Q1 1854-0003 TRANSISTOR:NPN SILICON
A5Q2 1854-0003 TRANSISTOR:NPN SILICON
A5Q3 1854-0039 TRANSISTOR:SILICON 2N3053
A5Q4 1853-0001 TRANSISTOR:PNP SILICON 30V 900MW
A5Q5 1853-0024 TRANSISTOR:SILICON 2N3778
A5Q6 1854-0003 TRANSISTOR:NPN SILICON
ASQ7 1854-0003 TRANSISTOR:NPN SILICON
AS5Q8 1854-0003 TRANSISTOR:NPN SILICON
ASR1 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
ASR2 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
ASR3 0757-0929 R:FXD MET FLM 1.6K OHM 2% 1/4w
ASR4 0761-0039 R:FXD MET FLM 680 OHM S% 1IW
ASRS 0757-09C0 R:FXD MET FLM 100 OHM 2% 1/4W
A5R6 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
ASR7 0757-0478 RIFXD MET FLM 36.5K OHM 1% 1/8W
A5R8 0811-0959 R:FXD WW 1.62 OHM 3% 1/2W
ASRS 0727-0004 R:FXD DEPC 5 OHM 1% 1/2W

# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1. Reference Designation Index (Cont'd)
Dl::{;;grtlit(:& @ Part No. Description # Note
A5R10 0757-0950 R:FXD MET FLM 12K OHM 2% 1/4w
ASR11 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4w
AS5R12 C757-0950 R:FXD MET FLM 12K OHM 2% 1/4W
ASR13 0812-0006 RIFXD WW 1.8 OHM 5% 3W §
AS5R14 0757-0926 R:FXD MET FLM 1.2K OHM 2% 1/4w
A5R1S 0757-0926 R:FXD MET FLM 1.2K OHM 2% 1/4w f
ASR16 0757-0972 R:FXD MET FLM 100K OHM 2% 1/4W
A5R17 0757-0950 R:FXD MET FLM 12K OHM 2% 1/4w
AS5R18 0757-0938 R:FXD MET FLM 3,9K OHM 2% 1/4W
A5R19 0757-0925 R:FXD MEY FLM 1.1K OHM 2% 1/4w
A5R20 0757-0912 R:FXD MET FLM 330 OHM 2% 1/4W
AS5R21 0757-0926 R:FXD MET FLM 1.2K OHM 2% 1/4w
A5R22 0757-0413 R:FXD MET FLM 221K OHM 1% 1/8W
BT1 1420-0019% BATTERY:24V 3,5AH
Cl 0180-1720 C:FXD ELECT 700 UF +75-10% 75VDCW
c2 0160-3043 C:FXD CER 2 X 0.005 UF 20% 250VAC
DS1 1450-0350 LIGHT-INDICATOR AMBER
(1058 ONLY)
DS2 1450-0093 LAMP:INDIC RED 10V 14MA
(1058 ONLY)
F1l 2110-0001 FUSE:1A 250V
F2 2110-0001 FUSE:1A 250V
F3 2110-0001 FUSE:1A 250V
J1 1251-0146 INSERT:CONNECTOR 3-RND CONTACTS
J2 1251-0111 CONNECTOR:RECEPTACLE MALE 5-CONTACT
J3 1250-0102 CONNECTOR:BNC
Jé 1250-0102 CONNECTOR:BNC
Js 1250-0102 CONNECTOR:BNC
J6 1250-0102 CONNECTOR:BNC
J7 1250-0102 CONNECTOR:B8NC
J8 1250-0102 CONNECTOR:BNC
J9 1250-0102 CONNECTOR:BNC
J10 1250-0102 CONNECTOR:BNC
M1 1120-0337 METER:0-100MA
P1 NOT ASSIGNED
P2 NOT ASSIGNED
P3 1250-0929 CAP:RF CONNECTOR BNC
]

Q1 1854-0039 TRANSISTOR :SILICON 2N3053

1205-0008 HEAT DISSIPATOR:BODY

120%5-00G7 NUT:HEAT DISSIPATOR

0340-0019 INSULATOR:BUSHING NYLON

1200-0080 INSULATOR: TRANSISTOR MTG.
Q2 1854-0020 TRANSISTOR:NPN SILICON

1200-0087 CLAMP:TRANSISTOR

# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1. Reference Designation Index (Cont‘d)
D‘:ggg;:’t‘i‘(‘,en @ Part No. Description # Note
1200-0076 INSULATOR: TRANSISTOR
1200-0092 BUSHING : TRANSISTQR
Q3 1854-0020 TRANSISTOR:NPN SILICON
1200-0087 CLAMP :TRANSISTOR
1200-0076 INSULATOR: TRANSISTOR
1200-0092 BUSHING:TRANSISTOR
R1 0757-0970 R:FXD MET FLM 82K OHM 2%
(1058 ONLY)
R2 2100-2425 R:VAR WW 20K OHM 3% LIN 1.5W
S1 3101-0033 SWITCH:SLIDE DPDT
S2 3101-0052 SWITCH:PUSHBUTTON SPST
(1058 ONLY)
S3 3101-0957 SWITCH:TOGGLE DPDT
(1058 ONLY)
S4 3100-0260 SWITCH:ROTARY 1 SECT 6 POS
S5 3101-0124 SWITCH:PUSHBUTTON SPST N/0O MOMENTARY
(1058 ONLY)
T1 9100-2464 TRANSFORMER
Wl 114B-16A CABLE:AC POWER
W2 00105-€023 CABLE ASSY:+EFC
W3 00105-6016 CABLE ASSY:~EFC
W4 00105-6021 CABLE ASSY:SMHZ
W5 00105-6022 CABLE ASSY:5MHZ
Wé 00105-6019 CABLE ASSY:1MHZ
W7 00105-6020 CABLE ASSY:1MHZ
w8 001C5-6014 CABLE ASSY:100KHZ
LE] 00105-6015 CABLE ASSY:100KHZ
Wilo 00105-6030 CABLE ASSY:CLOCK OUTPUT
W1l 001056024 CABLE ASSY:1MHZ DIVIDER
W12 NOT ASSIGNED
W13 00105~-6031 CABLE ASSY:5MHZ
XF1 1400-N084 FUSEHOLDER:EXTRACTOR POST TYPE
XF?2 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE
XF 3 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE
MISCELLANEOUS
0340-0037 POST:TERMINAL
0340-0039 INSULATOR:BUSHING
0370-0104 KNOB:BLACK BAR W/ARRCOW 13/16 DIA 1/4 SHAFT
CIRCUIT CHECK
0370-0478 KNOB :ROUND
FINE FREQ ADJUST
0510-0123 FASTENER:PUSH-ON TYPE
(1C5B8 ONLY)
0590-0743 INSERT THREADED:4—-40 INTERNAL THREAD
1140-0046 COUNTER:3 DIGIT
PARTS IN 10710
# See introduction to this section for ordering information
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Model 105A/B
Parts

Table 5-1. Reference Designation Index (Cont'd)

Reference

Designation & Part No. Description # Note
1410-0052 BUSHING:POTENTIOMETER
FREQ ADJUST COARSE
2950-0040 NUT:HEX 3/8"-32 X 1l/2"
FOR COARSE FREQ ADJUST
5000-0230 INSULATOR:P.C. BOARD
5000-0232 INSULATOR:PC BOARD CONNECTOR 22 PIN
5040-4528 GUIDE:PC BOARD(GRAY PLASTIC)
5060-0774 KI T:RACK MOUNT
5951-0052 APPLICATICON NOTE #52
310A-88A WA SHER:OUTPUT CONNECTOR
00105-0007 CHASSIS
00105-0011 SHIELD :BOARD
00105-001¢ SHIELD:BOARD,POWER SUPPLY
00105-0013 BRACKET:TRANSFORMER
00105-0C14 SUPPORT : TRANSFORMER
00105-0015 BRACKET:CAPACITOR
00105-0017 SHIELD:AC
00105-2028 GUIDE
FREQ ADJUST
00105-4013 GUARD
FOR AlHR2
00105-6025 CABLE ASSY:LACED
(105A ONLY)
00105-6028 CABLE ASSY:LACED
(1058 ONLY)
00105-6032 KI T:ACCESSORY
1251-0126 CONNEC TOR-PLUG
5060-0049 BOARD:EXTENDER ASSY
5060-0630 BOARDIEXTENDER 22 PIN
114B8-16A CABLE :AC POWER
# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1a. CRYSTAL OSCILLATOR AND OVEN ASSEMBLY
Reference Designation Index *

'/- v D‘:ﬁ%ﬁ?ﬁﬁ‘ ¢ Part No. Description # Note
PREFIX REFERENCE DESIGNATIONS WITH A1 TO FORM COMPLETE REFERENCE DESIGNATOR
Al 00105-6006 AC CONTROLLER ASSY

00105-2006 BOARD BLANK
AlC1 0160-2671 C:FXD MY 0.1 UF 5% BOVDCW
Al1C2 0160-2672 C:FXD MY 0.047 UF 5% 80VDCW
AlC3 0180-0100 C:FXD ELECT TA 4.TUF 10% 35VDCW
AlC4 0180-0100 C:FXD ELECT TA &4.7UF 10% 35VDCW
Al1CS 0150-0050 C:FXD CER 1000 PF 600VDCW
AlC6 0180-0100 C:FXD ELECT TA 4.TUF 10% 35VDCW
Al1C7 0180-0100 C:FXD ELECT TA 4.TUF 10% 35VDCW
AlC8 0180-0100 C:FXD ELECT TA 4.TUF 10% 35VDCW
Al1C9,AIC10 0180-0100 C:FXD ELECY TA 4.TUF 10% 35VDCW
AlC11 0150-0122 C:FXD CER 2000 PF 20% SOOVDCW
AlCR1 1901-0025 DIODE:SILICON 100WV 100MA
A1CR2 1901-0025 DIODE:SILICON 100WV 100MA
AlF1l 2110-0254 FUSE: THERMAL 15A
AlF2 2110-0254 FUSE: THERMAL 15A

N, w AlQ1 1854-0023 TRANSISTOR:SILICON NPN
Al1Q2 1854-0023 TRANSISTOR:SILICON NPN
AlR1 0757-0923 R:FXD MET FLM 910 OHM 2% 1/4W
AlR2 0757-0916 R:FXD MET FLM 470 DHM 2% 1/44W
AlR3 2100-2224 R: VAR WW 200 OHM 5% LIN 1W
AlR4 0757-0922 R:FXD MET FLM 820 OHM 2% 1/4W
A1RS 0757-0939 R:FXD MET FLM 4.3K OHM 2% 1/4W
AlRS 0757-0939 R:FXD MET FLM 4.3K OHM 2% 1/4W
Al1RT 0757-0976 R:FXD MET FLM 150K OHM 2% 1/4W
A1R8 0757-0904 R:FXD MET FLM 150 OHM 2% 1/4W
A1R9 0757-0913 R:FXD MET FLM 360 OHM 2% 1/4MW
Al1R10 0757-0913 R:FXD MEYT FLM 360 DHM 2X 1/4W
AlR11 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
AIRT1 0837-0035 THERMISTOR:DISC TYPE
A2 00105-6010 ASSY:OSCILLATOR AND AGC 5MHZ

00105-2005 BOARD :BLANK

- A2A1 00105-6005 ASSY:OSCILLATOR SMHZ

A2A1C1 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW

A2A1C2 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW

* Parts listed in 5-1A are not recommended
for field replacement.
# See introduction to this section for ordering information
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Model 105A/B
Parts

Table 5-1a. Crystal Oscillator and Oven Assembly, Reference Designation Index

r (continued)
Reference . .
Designation ¢ Part No. Description # Note
PREFIX REFERENCE DESIGNATIONS WITH A1 TO FORM COMPLETE REFERENCE DESIGNATOR
A2A1C3 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A1C4 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A1CS 0160-2669 C:FXD GLASS 100 PF 5% SOOVDCW
A2A1C6 0160-2670 C:FXD GLASS 11 PF 5% 500VDCH
A2A1CT 0121-0179 C:VARI GLASS 1-28 PF
A2A1C8 0180-0218 C:FXD ELECT .15 UF 10% 35VDCW
A2A1C9 0160-3025 C:FXD GLASS 75 PF 5% 500VDCW
A2A1C10 0160-2668 C:FXD GLASS 300 PF 5% 300VDCW
A2A1C11 0160-0212 C:FXD GLASS 3000PF 5% 300V
A2A1C12 0160-2671 CsFXD MY 0.1 UF 5% 80VDCW
A2A1CR1 0122-0011 DIDODE:CAPACITOR VARI 100 PF
A2A1L1 9140-0019 COIL:FXD RF 200 UH 10%
A2ALL2 00105-8004 COIL:FREQ PADDING(TYPICAL VALUE 30UH)
A2A1L3 00105-8005 COIL:MODE SUPRESSOR .4TUH
A2A1Q1 1854-0073 TRANSISTOR:SILICON NPN
A2A1R1 0757-0931 R:FXD MET FLM 2.3K OHM 2% 1/4W
A2A1R2 0757-0909 R:FXD MET FLM 240 OHM 2% 1/4W
A2A1R3 0721-0025 R:FXD DEPC 4.99 MEGOHM 2% 1/8W
A2A1R4& 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
A2A1RS 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
A2A1R6 0721-0025 R:FXD DEPC 4.99 MEGOHM 2% 1/8W
A2AlY1l 5080-0049 CRYSTAL :5SMHZ
A2A2 00105-6009 ASSY:AGC N.S.R. ORDER ASSY00105-6010
00105-6003 ASSY:AGC INPUT BOARD
00105-2003 BLANK BOARD
00105—-6004 ASSY:AGC DUTPUT BOARD
A2A2C1 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A2C2 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A2C3 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A2C4 0180-0218 C:FXD ELECT .15 UF 10% 35VDCW
A2A2CS 0121-0046 C:VAR1 CER 9-35 PF
A2A2C6 0160-0179 C:FXD MICA 33 PF 5% 300VDCW
A2A2C7 0180-0218 C:FXD ELECT .15 UF 10% 35VDCW
A2A2C8 0160-2055 CiFXD CER 0.01 UF +80-20% 100VDCHW
A2A2C9 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A2C10 0160-0763 C:FXD MICA 5 PF 10%
A2A2C11 0121-0046 C:VARI CER 9-35 PF
A2A2C12 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A2C13 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A2C14 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A2A2C15 0140-0190 C3FXD MICA 39 PF 5%
A2A2C16 0180-0218 C3FXD ELECT .15 UF 10% 35VDCHW
# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1a. Crystal Oscillator and Oven Assembly, Reference Designation Index (cont'd)
D‘:‘;%g't‘i‘:ﬁl @ Part No. Description # Note
PREFIX REFERENCE DESIGNATIONS WITH A1 TO FORM COMPLETE REFERENCE DESIGNATOR

A2A2CR1 1902-0049 DIODE,BREAKDOWN: 6.19V 5% ‘.
A2A2CR2 1902-0063 DIODE BREAKDOWN:15V
A2A2CR3 1901-0040 DIODE:SILICON 30MA 30WV
A2A2CR4 1901-0040 DIODE:SILICON 30MA 30WV
A2A2Q1 1854-0073 TRANSISTOR:SILICON NPN
A2A2Q2 1854-0073 TRANSISTOR:SILICON NPN
A2A2R1 0757-0936 R:FXD MET FLM 3.3K OHM 2% 1/4W
A2A2R2 0757-0924 R:FXD MEY FLM 1.0K OHM 2% 1/4W
A2A2R3 2100-1738 R:VAR WW 10K OHM 30% LIN 1/2W
A2A2R4 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4HW
A2A2RS5 0757-0924 R:FXD MEY FLM 1.0K OHM 2% 1/4W
A2A2R6 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W
A2A2R7 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
A2A2R8 0757-0941 R:FXD MET FLM S5.1K OHM 2% 1/4W
AZA2R9 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
A2A2R10 0757-0948 R:FXD MET FLM 10K DHM 2% 1/4W
A2A2R11 0757-0931 R:FXD MET FLM 2.3K OHM 2% 1/4W
A2A2R12 2100-2216 R:VARI CERMET FLM 5K OHM 30% LIN 1/2W
A2A2R13 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W
A2A2R14 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W
A2A2R15 0757-0954 R:FXD MET FLM 18K OHM 2% 1/4W
A2A2R16 0757-0941 R:FXD MET FLM S.1K OHM 2% 1/4W
A2A2R17 0757-0931 R:FXD MET FLM 2.3K OHM 2% 1/4W
A2A2T1 00105-8001 TRANSFORMER:AGC INPUT

0360-1334 TERMINAL:SOLDER STUD
A2A2T2 00105-8002 TRANSFORMER : AGC OUTPUT

1251-1636 CONNECTOR:JACK
A3 00105-6007 ASSY:POWER AMPLIFIER BOARD

00105-2007 BLANK BOARD
A3C1 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A3C2 0160-2055 C:FXD CER 0.01 UF +80~-20% 100VDCHW
A3C3 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A3C4 0180-0160 C:FXD ELECT 22UF 35VDCW
A3CS 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A3Cé6 0160-2326 C:FXD MICA 150 PF 5%
A3C7 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A3C8 0160-2188 C:FXD MY 3900 PF 5%
A3C9 0160-0178 C:FXD MICA 27PF 5% 300VDCH
A3C10 0121-0046 C:VARI CER 9-35 PF
A3C11 0140-0208 C:FXD MICA 680 PF 5%

# See introduction to this section for ordering information
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Model 105A/B

Parts
Table 5-1a. Crystal Oscillator and Oven Assembly, Reference Designation Index (cont'd)
Reference .
Designation & Part No. Description # Note
PREFIX REFERENCE DESIGNATIONS WITH A1 TO FORM COMPLETE REFERENCE DESIGNATOR
A3C12 0121-0046 C:VARI CER 9-35 PF
A3C13 0160-0145 C:FXD MICA 82PF 2% 100VDCHW
A3C1l4 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A3C15 0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW
A3CR1 1901-0049 DIODE:SILICON 50P1V
A3CR2 1901-0049 DIDDE:SILICON SOPIV
A3CR3 1901-0025 DIODE:SILICON 100WV 100MA
A3L1 9100-2430 INDUCTOR:220 UH
A3L2 9100-2430 INDUCTOR:220 UH
A3L3 9100-2430 INDUCTOR:220 UH
A3Q1 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3Q2 1854-0023 TRANSISTOR:SILICON NPN
A3Q3 1854-0039 TRANSISTOR:SILICON 2N3053
A3Q4 1854-0020 TRANSISTOR:NPN SILICON
A3Q5 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3Q6 1854-0005 TRANSISTOR:SILICON NPN 2N708
A3R1 0757-0893 R:FXD MET FLM 51 OHM 2% 1/4&W
A3R2 0757-0954 R:FXD MET FLM 18K OHM 2% 1/4W
A3R3 0757-0962 R:FXD MET FLM 39K OHM 2% 1/4NW
A3R4 0757-0956 R:FXD MET FLM 22K OHM 2% 1/4&4W
A3R5 0757-0910 R:FXD MET FLM 270 OHM 2% 1/4W
A3R6 0757-0956 R:FXD MET FLM 22K OHM 2% 1/4W
A3R7 0757-0937 R:FXD MET FLM 3.6K OHM 2% 1/4NW
A3R8 0698-0001 R:FXD COMP 4.7 OHM S 1/2W
A3R9 0757-0898 R:FXD MET FLM 82 OHM 2% 1/4W
A3R10 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4NW
A3R11 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
A3R12 2100-2060 R:VARI CERMET FLM 50 OHM 30% LIN 1/2W
A3R13 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
A3R14 0757-0946 R:FXD MET FLM 8.2K OHM 2% 1/4W
A3R15 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
A3R16 0757-0941 R:FXD MET FLM S.1K DOHM 2% 1/4W
A3R17 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
A3R18 0T757-0918 R:FXD MET FLM 560 OHM 2% 1/4W
A3R19 2100-1984 R:VARI CERMET FLM 100 OHM 30X LIN 1/2W
A3T1 00105-8003 TRANSFORMER : POWER AMP
CHASSIS PARTS
C1 0160-3036 CsFXD CER 5000 PF +80-20% 200VDCHW
c2 0160-3036 C:FXD CER 5000 PF +80-20% 200VDCW
c3 0160-3036 C:FXD CER 5000 PF +80-20% 200VDCW
Cé4 0160-3036 C:FXD CER 5000 PF +80-20% 200VDCHW
cs 0160-2437 C:FXD CER 5000 PF +80-20%X 200VDCHW
cé 0160-2437 C:FXD CER 5000 PF +80—-20% 200VDCW
c7 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW

# See introduction to this section for ordering information

5-16 02479-1



B v

A v

R J

Table 5-1A. Crystal Oscillator and Oven Assembly, Reference Designation Index (cont'd)

Model 105A/B
Parts

Reference . .
Designation ¢ Part No. Description # Note
PREFIX REFERENCE DESIGNATIONS WITH A1 TO FORM COMPLETE REFERENCE DESIGNATOR
cs 0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW
J1 1250-0901 CONNECTOR:RF BULKHEAD
J2 1250-0901 CONNECTOR:RF BULKHEAD
J3 1250-0901 CONNECTOR:RF BULKHEAD
Jé 1250-0901 CONNECTOR:RF BULKHEAD
L1 9100-2430 INDUCTOR:220 UH
L2 9100-2430 INDUCTOR:220 UH
Rl 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W%W
R2 0757-0948 R:FXD MET FLM 10K OHM 2X 1/4W
R3 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
Ré& 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
ST1 0440-0055 THERMOSTAT:N.S.R. ORDER ASSY 00105-6002
Y1 0410-0040 CRYSTAL : QUARTZ
MISCELLANEQUS
1205-0036 HEAT DISSIPATOR
00105-0002 COVER:0VEN
00105-0006 POWER AMPLIFIER SHIELD
00105-2001 COVER:CONNECTOR END
00105-2002 COVER:NON-CONNECTOR END
00105-2014 BOARD BLANK
00105-2015 COVER:CRYSTAL
00105-6002 CHAMBER ASSY:INCL HR1 HR2 STl EALRT1
# See introduction to this section for ordering information
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Table 5-2. Replaceable Parts P “é
—

# Stock No. Description # Mfr. Mfr, Part No, TQ TQ
0121-0046 C:VARI CER 9-35 PF 28480 |0121-0046 1 1
0140-0084 C:FXD MICA 4T700PF 5% S500VDCW 28480 (0140-0084 2 2
0140-0154 C:FXD MICA 1300 PF S% 28480 |0140-0154 1 1
0140-0159 C:FXD MICA 3000 UUF 2% 28480 (0140-0159 1 1
0140-0170 C:FXD MICA 5600 PF 5% 300VDCW 28480 0140-0170 2 2
0140-0176 C:FXD MICA 100 PF 2% 28480 0140-0176 2 2
0140-0178 C:FXD MICA 560 PF 2% 72136 |RDM15F561G3C 1 1
0140-0179 C:FXD MICA 1000 PF 2% 28480 |0140-0179 2 2
0140-0180 C:FXD MICA 2000 PF 2% 300VDCW 28480 |0140-0180 2 2
0140-0204 C:FXD MICA 47PF 5% NPO 500VDCHW 04062 |RDM15E470J5C 1 1
0140-0208 C:FXD MICA 680 PF 5% 28480 [0140-0208 1 1
0140-0220 C:FXD MICA 200 PF 1% 300VDCW 28480 |0140-0220 1 1
0140-0221 C:FXD MICA 220 PF 1% 28480 0140-0221 1 1
0140-0228 C:FXD MICA 360 PF 1% 300VDCW 28480 |0140-0228 1 1
0140-0231 C:FXD MICA 440PF 1% 300VDCW 04062 |RDM15F441F3C 1 1
0140-0235 C:FXD MICA 2250PF 1% 300VOCW 14655 |RDM20F{2250QF3C 1 1
0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 91418 |TA 1 1
0150-0121 C:FXD CER 0O.lUF +80%~20% S0VDCW 56289 |5C50A 13 13
0160-0127 C:FXD CER 1UF 20% 25VDCwW 56289 |S5C13 6 6
0160-0161 C:FXD MY 0.01 UF 10% 200VDCW 28480 |0160-0161 5 5
0160-0162 C:FXD MY 0.022 UF 10% 200VDCW 28480 |0160-0162 1 1
0160-0163 C:FXD MY 0.033 UF 10% 200VDCW 28480 |0160-0163 1 1
0160-0174 C:FXD CER 0.47 UF +80-20% 25VDCW 56289 |5C118B7 5 5
0160-0194 C:FXD MY 0.015UF 10% 28480 |0160-0194 5 5
0160-0301 C:FXD MY 0.012 UF 10% 200VDCW 28480 |0160-0301 1 1
0160-0954 C:FXD MICA 1269 PF 1% 28480 |0160-0954 1 1
0160-3043 C:FXD CER 2 X 0.005 UF 20% 250VAC 56289 [29C147A-CDH 1 1
0170-0024 C:FXD MY 0.022UF 20% 200VDCW 56289 |192pP22302 1 1
0180-0097 C:FXD ELECT 4TUF 10% 35VDCHW 56289 [150D476X9035S2 1
0180~-0113 C:FXD ELECT TA 100UF #20-15% 30VDCW 56289 [109D107C2030T2 2 2
0180-0117 C:FXD ELECY TA 2.7UF 10% 35VDCW 56289 (150D275X9035 B2 4 4
0180-1720 C:FXD ELECT 700 UF +#75-10% T5VOCW 56289 |39D0 SEC.DFP HDW 1 1
0340-0019 INSULATOR :BUSHING NYLON 28480 (0340-0019 1 1
0340-0037 POST:TERMINAL 28480 (0340-0037 1 1
0340-0039 INSULATOR :BUSHING 28480 (0340-0039 1 1
0370-0104 KNOB:BLACK BAR W/ARROW 13716 DIA 1/4 SH 28480 (203700104 1 1
0370-0478 KNOB :ROUND 28480 |0370-0478 1 1
0490-0035 RELAY:DPDT 2A @ 28VDC 78277 |32RJPD-TBOGD-SIL 1
0510-0123 FASTENER :PUSH-ON TYPE 78553 [(C12008-014-4 2
0590-0743 INSERT THREADED:4-40 INTERNAL THREAD 46384 |LK-440-2 6 1
0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W 28480 (0698-3156 1 1
0727-0004 R:FXD DEPC 5 OHN 1% 1/2W 28480 (0727-0004 1
07570441 RI:FXD MET FLM 8.25K OHM 1% 1/8W 28480 (0757-0441 1 1
0757-0473 R:FXD MET FLM 221K OHM 1% 1/8W 28480 [0757-0473 1 1
0757-0474 R:FXD MET FLM 243K OHM 1X 1/8W 28480 (0757-0474 1 1
0757-0478 R2FXD MET FLM 36.5K OHM 1% 1/8W 28480 (07570478 1
0757-0893 R:FXD MET FLM 51 OHM 2X 1/4W 28480 |0757-0893 12 12
0757T-0897 R:FXD MET FLN 75 OHM 2% 1/48w 28480 [0757-0897" 2 2
0757-0900 RIFXD MEY FLM 100 OHM 2% 1/4W 28480 (0757-0900 S 5
0757-0906 R:FXD MET FLN 180 OHM 2% 1/4W 28480 (0757-0906 1 1
0757-0908 R:FXD MET FLM 220 OHM 2% 1/4w 28480 |0757-0908 1 1
0757-0912 R:FXD MET FLN 330 OHM 2% 1/4w 28480 [0757-0912 2 2
0T757T-0915 R:FXD MET FLM 430 OHM 2% 1/4W 28480 [0757-0915 1 1
0757-0916 R2FXD MET FLM 470 OHM 2% 1/4w 28480 [0757-0916 1 1

# See list of abbreviations in introduction to this section
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Table 5-2. Replaceable Parts (Cont'd) S S
— —

# Stock No. Description # Mfr. Mfr. Part No. TQ TQ
0757-0917 R:FXD MET FLM 510 OHM 2% 1/4w 28480 0757-09117 2 2
0757-0918 R:FXD MET FLM 560 OHM 2% 1/4w 28480 |0757-0918 1 1
0757-0920 R:FXD MEY FLM 680 OHM 2% 1/4W 28480 |0757-0920 1 1
0757-0921 R:FXD MET FLM 750 OHM 2% 1/4W 28480 |0757-0921 1 1
0757-0922 R:FXD MET FLM 820 OHM 2% 1/4W 28480 |0757-0922 2! 2
0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4w 28480 |0757-0924 3 5
0757-0925 R:FXD MET FLM 1.1K OHM 2% 1/4W 28480 |0757-0925 1
C757-0926 R:FXD MET FLM 1.2K OHM 2% 1/4V 28480 (0757-0926 3 2
0757-0927 R:FXD MET FLM 1.3K OHM 2% 1/4w 28480 |0757-0927 2 2
0757-0928 R:FXD MET FLM 1.5K OHM 2% 1/4W 28480 |0757-0928 1 1
0757-0929 R:FXD MET FLM 1l.6K OHM 2% 1/4y 28480 |0757-0929 4 4
c157-€930 R:FXD MET FLM 1800 OHM 2% 1/4W 28480 [0757-0930 3 3
0757-0933 R:FXD MET FLM 2.4K OHM 2% 1/4W 28480 |0757-0933 1 1
07157-0934 R:FXD MET FLM 2.7K OHM 2% 1/4W 28480 |0757-0934 1 1
0757-0936 R:FXD MET FLM 3.3K OHM 2% 1/4W 28480 |0757-0936 2 2
0757-0937 R:FXD MET FLM 3.6K OHM 2% 1/4y 128480 0757-0937 2 2
0757-C938 R:FXD MET FLM 3.9K OHM 2% 1/4W 28480 [0757-093¢8 2 2
0757-0940 R:FXD MET FLM 4.7K OHM 2% 1/4W 28480 |0757-0940 4 4
0757-0941 R:FXD MET FLM 5.1K OHM 2% 1/4W 28480 |0757-0941 1 1
0757-0942 R:FXD MET FLM 5.6K OHM 2% 1/4W 128480 |0757-0942 2 2
0757-0944 R:FXD MET FLM 6.8K OHM 2% 1/4w 28480 [0757-0944 2 2
0757-0946 R:FXD MET FLM 8.2K OHM 2% 1/4VW 28480 |0757-0946 1 1
0757-0947 R:FXD MET FLM 9.1K OHM 2% 1/4W 28480 |0757-0947 1 1
10757—0948 R:FXD MET FLM 10K OHM 2% 1/4W 128480 |0757-0948 4 |6
. 0757-0950 R:FXD MET FLM 12K OHM 2% 1/4W 128480 |0757-0950 1 } 4
0757-0952 R:FXD MET FLM 15K OHM 2% 1/4y 28480 |0757-0952 1 |1
0757-0955 R:FXD MET FLM 20K OHM 2% 1/4W ;28480 0757-0955 1 1
0757-0957 R:FXD MET FLM 24K OHM 2% 1/4V 128480 |0757-0957 1 E 1
0757-0958 R:FXD MET FLM 27K OHM 2% 1/4W 28480 |0757-0958 1 § 1
0757-0963 R:FXD MET FLM 43K OHM 2% 1/4y 128480 0757-0963 1 | 1
0757~-C965 R:FXD MET FLM 51K OHM 2% 1/4w 128480 |0757-0965 1 |1
QT157-0966 R:FXD MET FLM 56K OHM 2% 1/4w 28480 (0757-0966 1 i1
0757-0968 R:FXD MET FLM 68K OHM 2% 1/4W i28480 0757-0968 1 1
0757-0970 R:FXD MET FLM 82K OHM 2% 1/4w ‘28480 |0757-0970 tl
0757-0972 R:FXD MET FLM 100K OHM 2% 1/4W 28480 [0757-0972 11 i 1
0757-0976 R:FXD MET FLM 150K OHM 2% 1/4w 28480 |0757-097¢6 3 3
0761-0039 R:FXD MET FLM 680 OHM 5% 1W }28480 0761-0039 1
C811-C959 R:FXD WW 1.62 OHM 3% 1/2W 128480 /0811-0959 1
0812-0006 R:FXD WW 1.8 OHM 5% 3W 128480 |0812-000¢ 1 1
1120-0337 METER:0—-100MA }28480 1120-0337 1 i 1
1140-0046 COUNTER:3 DIGIT Q7263 |DFD-1 1 1
1200-0076 INSULATUR : TRANSISTOR 02735 |DF 14A 1 2
1200-0080 INSULATOR :TRANSISTOR MTG. 71785 294834 1 1
1200-0087 CLAMP :TRANSISTOR 02735 |DF-13-A 2 L2
1200-0092 BUSHING: TRANSISTOR ‘02735 (495334 1 2 b2
1205-0007 NUT:HEAT DISSIPATOR 128480 11205-0007 1 1
1205-0008 HEAT DISSIPATOR:BODY 28480 [1205-0008 1 1
1250-0102 CONNEC TOR :BNC 28480 [1250-0102 8 8
1 1250-0257 CONNECTOUR:RF 50 OHM PC MOUNT 128480 {1250-0251 4 4
1250-092S CAP:RF CONNECTOR BNC 28480 |1250-0929 1 1
1251-0111 CONNECTOR:RECEPTACLE MALE S5-CONTACTY 71468 [MS3102R145-5P 1 1
1251-0126 CCONNEC TOR-PLUG 71468 |MS3106E-145-5S 1 1
1251-0146 INSERT:CONNECTOR 3—-RND CONTACTS 71468 |MS3102R10SL-3P 1 1
1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE 79515 | 342014 3 3

= See list of abbreviations in introduction to this section
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% Stock No. Description # Mfr. Mifr. Part No. Q| |TQ
1410-0052 BUSHING:POTENTIOUMETER 28480 |1410-0052 1 1
1420-0019 BATTERY: 24V 3.5AH 28480 [1420-0019 1
1450-0093 LAMP:INDIC RED 10V 14MA 08717 [862-R-18¢69 1
1450-0350 LIGHT-INDICATOR AMBER 72765 |599-188 1
1853-0001 TRANSISTOR:PNP SILICON 30V 900MW 28480 [1853-0001 1 1
1853-0024 TRANSISTOR:SILICON 2N3778 07256 [2N3778 1 1
1854-0003 TRANSISTOR:NPN SILICON 28480 |1854-0002 9 12
1854-0005 TRANSISTOR:SILICON NPN 2N708 02735 |[2N708 10 10
1854-0020 TRANSISTOR:NPN SILICON 28480 |1854-0020 2 2
1854-0023 TRANSISTOR:SILICON NPN 28480 |1854-0023 3 3
1854-0C39 TRANSISTOR:SILICON 2N3053 02735 |2N3053 1 2
185%-0056 TRANSISTOR:FET 2N4342 07263 |2N4342 2 2
1884-0003 SEMICON DEVICE:DIGDE 3N58 03508 |3N58 1
1901-0025 DIODE:SILICON 100WV 100MA 28480 |1901-0025 4
1901-0026 DIODE:SILICON 0.75A 200 PIV 28480 |1901-0026 1 2
1901-0028 DIODE:SILICON 400 PIV 0.5 AMP 28480 [1901-0028 2 2
1901-0040 DIODE:SILICON 30MA 30WV 28480 (1901-0040 11 11
1902-0007 DIODE BREAKDOWN:20V(MATCHED PR.) 28480 |1902-0007 1
1902-0073 DIODE BREAKDOWN:32.0V 1% 28480 |1902-0073 1 1
1902-0676 DIODE BREAKDOWN:18.TV(MATCHED PR,) 28480 |1902-0676 1 1
1902-3125 DIODE:BREAKDUWN 6.98V 2% 400MHW 28480 (1902-3125 2 2
2100-2425 R:VAR WW 20K OHM 3% LIN 1.5W 28480 |2100-2425 1 1
2110-0001 FUSE:1A 250V 28480 |2110-0001 3 3
2950-0040 NUT:HEX 3/8"-32 X 1/2" 28480 |2950-0040 1 1
3100-0260 SWITCH:ROTARY 1 SECT 6 POS 28480 |3100-0260 1 1
3101-0033 SWITCH:SLIDE DPODT 79727 |6510 C 1 1
3101-0052 SWITCH:PUSHBUTTON SPST 82389 (961 LESS HWD 1
3101-0124 SWITCH:PUSHBUTTON SPST N/O MOMENTARY 28480 |3101-0124 1
3101-0957 SWITCH:TOGGLE DPDT 28480 |3101-0957 1
5000-0050 TRIM:SIDES 28480 (5000-0050 2 1
5000-0230 INSULATOR:P.C. BOARD 28480 (5000-0230 2 1
5000-0232 INSULATOR :PC BOARD CONNECTOR 22 PIN 28480 |5000-0232 1 1
€000-0728 SIDE COVER 28480 |5000-0728 2 1
€040-4528 GUIDE:PC BOARD(GRAY PLASTIC) 28480 |5040-4528 11 1
5060-0049 BOARD::EXTENDER ASSY 28480 |5060-0049 1 1
5060-0630 BOARD :EXTENDER 22 PIN 28480 |5060-0630 1 1
5060-0729 FRAME ASSY:3 X 11(SIDE) 28480 [5060-072S 2 1
5060-C739 COVER ASSY:T0P 11L FM 28480 |5060-0739 1 1
5060-0751 COVER ASSY:BOTTOM 11L FM 28480 |5060-0751 1 1
5060-0767 FOOT ASSY:FM 28480 |5060-0767 5 1
5060-0774 KIT:RACK MOUNT 28480 [5060-0774 1 1
5951-0052 APPLICATION NOTE #52 28480 |5951-0052 1 1
9100-2464 TRANSFORMER 28480 |9100-2464 1 1
9140-0072 COIL:RF 5000 UH 10% 95265 |(SAS5000-1 1 1
9140-0107 COIL:FXD RF 27 MH 10% 99800 |1840-38 1 1
9140-0118 COIL:FXD 500 UH 52 28480 (9140-0118 2 2
9140-0129 COIL:FXD RF 220 UH 28480 |9140-0129 7 7
00105-0007 CHASSIS 28480 |00105-0007 1 1
00105-0008 PANEL :FRONT 28480 |00105-0008 1
001C5-0009 PANEL :FRONT 28480 (00105-0009 1
001¢€5-0010 PANEL :REAR 28480 |00105-0010 1 1
00105-0011 SHIELD:BOARD 28480 |00105-0011 2 1
00105-0012 SHIELD:BOARD,POWER SUPPLY 28480 [00105-0012 1 1
00105-0013 BRACKET: TRANSFORMER 28480 ,00105-0013 1 1

# See list of abbreviations in introduction to this section
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¢ Stock No. Description # Mfr. Mfr. Part No, ITQ TQ
00105-0014 SUPPORT : TRANSFORMER 28480 |00105-0014 1 1
00105-0015 BRACKET:CAPACITOR 28480 |00105-0015 1 1
00105-0017 SHIELD:AC 28480 |00105-0017 1 1
00105-2017 BOARD:BLANK PC 28480 |00105-2017 1 1
00105-2018 BOARD:BLANK PC 28480 |00105-2018 1 1
00105~2026 BOARD:BLANK PC 28480 (00105-2026 1
00105-2027 BOARD:BLANK PC 28480 |00105-2027 1
00105-2028 GUIDE 28480 |00105-2028 1 1
00105-2029 BOARD :BLANK PC 28480 |00105-2029 1 1
00105-4013 GUARD 28480 |00105-4013 1 1
00105-6013 OSCILLATOR ASSY:5 MHZ 28480 (00105-6013 1
00105-¢014 CABLE ASSY:100KHZ 28480 |00105-6014 1 1
00105-6015 CABLE ASSY:100KHZ 28480 |00105-6015 1 1
0010%5-6016 CABLE ASSY:-EFC 28480 |00105-6016 1 1
00105-6017 BOARD ASSY:1MHZ DIVIDER 28480 001056017 1 1
00105-¢018 BOARD ASSY:100KHZ DIVIDER 28480 |00105-6018 1 1
00105-6019 CABLE ASSY:1MHZ 28480 |00105-6019 1 1
00105-€0290 CABLE ASSY:1MHZ 28480 |00105-6020 1 1
00105-€021 CABLE ASSY:5MHZ 28480 |00105-6021 1 1
00105-6022 CABLE ASSY:5MHZ 28480 00105-6022 1 1
00105-6023 CABLE ASSY:+EFC 28480 |00105-6023 1 1
00105-€024 CABLE ASSY:1MHZ DIVIDER 28480 |00105-6024 1 1
00105-6025 CABLE ASSY:LACED 28480 00105-6025 1
00105-€026 BOARD ASSY:POWER SUPPLY 28480 |00105-6026 1
00105-6027 BOARD ASSY:POWER SUPPLY 28480 |00105-6027 1
00105-¢€028 CABLE ASSY:LACED 28480 |00105-6028 1
00105-6029 BOARD ASSY:USC EFC AND SMHZ 28480 |00105-6029 1 1
00105-€030 CABLE ASSY:CLOCK CuTPUT 28480 |00105-6030 1 1
00105-6031 CABLE ASSY:5MHZ 28480 (00105-6031 1 1
00105-6032 KIT:ACCESSORY 28480 |00105-6032 1 1
05061-8005 TRANSFORMER : 1 MHZ~- 4MHZ 28480 |05061-8005 2 2
05061-8006 TRANSFORMER :5MHZ INPUT 28480 |05061-8006 1 1
05061-8007 TRANSFORMER : 1 MHZ OUTPUT 28480 |05061-8007 1 1
05061-8008 TRANSFORMER : . 9MHZ MULTIPLIER 28480 |05061-8008 1 1
107A-9C TRANSFORMER ASSY:100KHZ 28480 107A-9C 1 1
107A-9F COIL ASSY 28480 |107A-9F 1 1
114B-16A CABLE:AC POWER 28480 |114B—-16A 2 2
310A-88A WASHER :OUTPUT CONNECTOR 28480 |310A-88A 2 1
# See list of abbreviations in introduction to this section
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& Part No. Description # Mfr. Mfr. Part No. TQ
FOLLOWING PARTS NOT RECOMMENDED FOR FIELD REPLACEMENT
0121-0046 C:VARI CER 9-35 PF 28480 | 0121-0046 4
0121-0179 C:VAR]I GLASS 1-28 PF 28480 | 0121-0179 1
0122-0011 DIODE:CAPACITOR VARI 100 PF 01281 | V739 1
0140-0190 C:FXD MICA 39 PF 5% 28480 | 0140-0190 1
0140-0208 C:FXD MICA 680 PF 5% 28480 | 0140-0208 1
0150-0050 C:FXD CER 1000 PF 600VDCHW 77630 | OBD 1
0150-0122 C:FXD CER 2000 PF 20% 500VDCW 72982 | 801-000-Y5S5-202M 1
0160-0145 C:FXD MICA 82PF 2% 100VDCW 04062 | RDM15E820G6S 1
0160-0178 C:FXD MICA 27PF 5% 300VDCW 04062 | RDM15E270J3S 1
0160-0179 C:FXD MICA 33 PF 5% 300VDCW 04062 | DM15E330J 300V 1
0160-0212 C:FXD GLASS 3000PF 5% 300V 07115 | CYFM 20C432J4 1
0160-0763 C:FXD MICA 5 PF 10% 28480 | 0160-0763 1
0160-2055 C:FXD CER 0.01 UF +80-20% 100VDCW 91418 | TA 19
0160-2188 C:FXD MY 3900 PF 5% 28480 | 0160-2188 1
0160-2326 C:FXD MICA 150 PF 5% 28480 | 0160~2326 1
0160-2437 C:FXD CER 5000 PF +80-20% 200VDCW 72982 | 2425-000-X5V-502P 4
0160-2668 C:FXD GLASS 300 PF 5% 300VDCW 14674 | CYM10C301J 1
0160-2669 C:FXD GLASS 100 PF 5% 500VDCW 14674 | CYFM10C101J 1
0160-2670 C:FXD GLASS 11 PF 5% S00VDCW 14674 | CYFM10C110J 1
0160-2671 C:FXD MY 0.1 UF 5% BOVDCW 28480 | 0160-2671 2
0160-2672 C:FXD MY 0.047 UF 5% B80OVDCW 28480 | 0160-2672 1
0160-3025 C:FXD GLASS 75 PF 5% SO0VDCW 14674 | CYFM10C7504 1
0160-3036 C:FXD CER 5000 PF +80-20% 200VDCW 28480 | 0160-3036 4
0180-0100 C:FXD ELECT TA 4.7UF 10% 35VDCW 56289 | 150D475X90358B2 7
0180-0160° C:FXD ELECT 22UF 35VDCW 56289 | 1500226X0035R2 1
0180-0218 C:FXD ELECT .15 UF 10% 35VDCW 56289 | 150D154X9035A2 4
0360-1334 TERMINAL :SOLDER STUD 00000 | OBD# 1
0410-0040 CRYSTAL:QUARTZ 28480 | 0410-0040 1
0440~-0055 THERMOSTAT:N.S.R. ORDER ASSY 00105-6002 28480 | 0440-0055 1
0698-0001 R:FXD COMP 4.7 OHM 5% 1/2W 01121 | EB 4765 1
0721-0025 R:FXD DEPC 4.99 MEGOHM 2X 1/8W 28480 | 07T21-0025 2
0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W 28480 | 0757-0346 1
0757-0893 R:FXD MET FLM 51 OHM 2% 1/4W 28480 | 0757-0893 2
0757-0898 R:FXD MET FLM 82 OHM 2% 1/4W 28480 | 0757-08%98 1
0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W 28480 | 0757-0900 4
0757-0904 R:FXD MET FLM 150 OHM 2% 1/4HW 28480 | 0757-0904 1
0757-0909 R:FXD MET FLM 240 OHM 2% 1/4W 28480 | 0757-0909 1
0757-0910 R:FXD MET FLM 270 OHM 2% 1/4W 28480 | 0757-0910 1
0757-0913 R:FXD MET FLM 360 DOHM 2% 1/4W 28480 | 0757-0913 2
0757-0916 R:FXD MET FLM 470 OHM 2% 1/4MW 28480 | 0757-0916 1
0757-0918 R:FXD MET FLM 560 OHM 2% 1/4W 28480 | 0757-0918 1
0757-0922 R:FXD MET FLM 820 OHM 2% 1/4W 28480 | 0757-0922 1
0757-0923 R:FXD MET FLM 910 OHM 2% 1/4W 28480 | 0757-0923 1
0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W 28480 | 0757-0924 6
0757-0931 R:FXD MET FLM 2.3K OHM 2% 1/4W 28480 | 0757-0931 3
0757-0936 RIFXD MET FLM 3.3K OHM 2% 1/4W 28480 | 0757-0936 1
0757-0937 R:FXD MET FLM 3.6K OHM 2% 1/4W 28480 | 0757-0937 1
0757-0939 R2FXD MET FLM 4.3K OHM 2% 1/4W 28480 | 0757-0939 2
0757-0941 R:FXD MET FLM S.1K OHM 2% 1/4W 28480 | 0757-0941 3
0757-0946 R:FXD MET FLM 8.2K OHM 2% 1/4W 28480 | 0757-0946 1
0757-0948 R:FXD MET FLM 10K OHM 2% 1/4&4NW 28480 | 0757-0948 9
0757—-0954 R:FXD MET FLM 18K OHM 2% 1/4W 28480 | 0757-0954 2
0757-0956 R:FXD MET FLM 22K OHM 2% 1/4W 28480 | 0757-0956 2
0757-0962 R:FXD MEY FLM 39K OHM 2% 1/4W 28480 | 0757-0962 1
# See introduction to this section for ordering information
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Table 5-2a. Crystal Oscillator and Oven Assembly, Parts (cont'd)
& Part No. Description # Mfr. Mfr. Part No. TQ
FOLLOWING PARTS NOT RECOMMENDED FOR FIELD REPLACEMENT
0757~-0976 R:FXD MET FLM 150K OHM 2% 1/4W 28480 | 0757-0976 1
0837-0035 THERMISTOR:DISC TYPE 89473 | 1D1617 1
1205-0036 HEAT DISSIPATOR 28480 | 1205-0036 1
1250-0901 CONNECTOR:RF BULKHEAD 15558 | 1104/D 4
1251-1636 CONNECTOR: JACK 28480 | 1251-1636 1
1854-0005 TRANSISTOR:SILICON NPN 2N708 02735 | 2N708 3
1854~-0020 TRANSISTOR:NPN SILICON 28480 | 1854-0020 1
1854-0023 TRANSISTOR:SILICON NPN 28480 | 1854~0023 3
1854-00Q39 TRANSISTOR:SILICON 2N3053 02735 | 23053 1
18540073 TRANSISTOR:SILICON NPN 28480 | 1854-0073 3
1901-0025 DIODE:SILICON 100WV 100MA 28480 | 1901-0025 3
1901-0040 DIODE:SILICON 30MA 30uWV 28480 | 1901-0040 2
1901-0049 DIODE:SILICON 50P1IV 28480 | 1901-0049 2
1902-0049 DIODE, BREAKDOWN: 6.19V 5% 28480 | 1902-0049 1
1902-0063 DIODE BREAKDOWN: 15V 28480 | 1902-0063 1
2100-1738 R:VAR WW 10K OHM 30% LIN 1/2W 28480 | 2100-1738 1
2100-1984 R:VARI CERMET FLM 100 OHM 30% LIN 1/2W 28480 | 2100-1984 1
2100-2060 R:VARI CERMET FLM S0 OHM 30% LIN 1/2W 28480 | 2100-2060 1
2100-2216 R:VAR] CERMET FLM 5K OHM 30% LIN 1/2W 28480 | 2100-2216 1
2100-2224 R:VAR WW 200 OHM 5% LIN 1W 28480 | 2100-2224 1
2110-0254 FUSE:THERMAL 15A 15558 | 1194 2
5080-0049 CRYSTAL:5MHZ 28480 | 5080-0049 1
9100-2430 INDUCTOR:220 UH 82142 | 155-221K 5
9140-0019 COIL:FXD RF 200 UH 10% 28480 | 9140-0019 1
00105-0002 COVER:OVEN 28480 | 00105-0002 1
00105-0006 POWER AMPLIFIER SHIELD 28480 [ 00105-0006 1
00105-2001 COVER:CONNECTOR END 28480 | 00105-2001 1
00105-2002 COVER:NON—-CONNECTOR END 28480 | 00105-2002 1
00105-2003 BLANK BOARD 28480 | 00105-2003 1
00105-2005 BOARD:BLANK 28480 | 00105~-2005 1
00105-2006 BOARD BLANK 28480 [ 00105-2006 1
00105-2007 BLANK BOARD 28480 | 00105-2007 1
00105-2014 BOARD BLANK 28480 | 00105-2014 1
00105-2015 COVER:CRYSTAL 28480 | 00105-2015 1
00105-6002 CHAMBER ASSY:INCL HR]1 HR2 ST1 &AlLRT1 28480 | 00105-6002 1
00105-6003 ASSY:AGC INPUT BOARD 28480 | 00105-6003 1
00105-6004 ASSY:AGC OUTPUT BOARD 28480 | 00105-6004 1
00105-6005 ASSY:OSCILLATOR SMHZ 28480 | 00105-6005 1
00105-6006 AC CONTROLLER ASSY 28480 | 00105-6006 1
00105-6007 ASSY:PONER AMPLIFIER BOARD 28480 | 00105-6007 1
00105-6009 ASSY:AGC N.S.R. ORDER ASSY00105-6010 28480 | 00105-6009 1
00105-6010 ASSY:OSCILLATOR AND AGC SMHZ 28480 | 00105-6010 1
00105-8001 TRANSFORMER:AGC INPUT 28480 (| 00105-8001 1
00105-8002 TRANSFORMER :AGC OUTPUT 28480 | 00105~-8002 1
00105-8003 TRANSFORMER :POWER AMP 28480 | 00105-8003 1
00105-8004 COIL:FREQ PADDING(TYPICAL VALUE 30UH) 28480 | 00105~-8004 1
00105-8005 COIL:MODE SUPRESSOR .4TUuH 28480 | 00105-8005 1
# See introduction to this section for ordering information
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Parts
Table 5-3. Manufacturer's Code List
The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.
Code Code Code
No.  Manufacturer Address  No.  Manufacturer Address No.  Manufacturer Address
00000 U.S.A. Common Any supplier of U. S. 05397 Union Carbide Corp., Linde Div., Kemet Dept. 11242 Bay State Electronics Corp. Waltham, Mass.
00136 McCoy Etectronics Mount Holly Springs, Pa. » Cleveland, Ohio 11312 Teledyne Inc., Microwave Div. Palo Alto, Calif.
00213 Sage Electronics Corp. Rochester, N.Y. 05593 Ilfumitronic Engineerning Co. Sunnyvale, Calif. 11314 National Seal Downey, Calif.
00287 Cemco Inc. Danieison, Conn. 05616 Cosmo Plastic 11534 Duncan Electronics inc. Costa Mesa, Calif.
00334 Humidial Colton, Calif. (c’o Etectrical Spec. Co.) Clevetand, Ohio 11711 General instrument Corp., Semiconductor
00348 Microtron Co., Inc. Valley Stream, N.Y. 05624 Barber Coiman Co Rockford, (11, Div., Products Group Newark, N.J.
00373 Garlock Inc. Cherry Hill, N.J. 05728 Tiffen Optical Co 11717 Imperial Electronic, Inc. Buena Park, Calif.
00656 Aerovox Corp. New Bedford, Mass. Roslyn Heights, Long Island. N.Y. 11870 Melabs, Inc. Palo Alto, Calif.
06779 Amp. Inc. Harrisburg, Pa. 05729 Metro-Tel Corp. Westbury, N.Y. 12136 Philadelphia Handle Co. Camden, N.J.
00781 Aurcraft Radio Corp. Boonton, N.J. 05783 Stewart Engineering Co. Santa Cruz, Calif. 12361 Grove Mfg. Co., Inc. Shady Grove, Pa.
00815 Northern Engineering Laboratories, Inc. 05820 Wakefield Engineering Inc. Wakefield, Mass. 12574 Gulton Ind. Inc. Data System Div,
Burlington, Wis. 06004 Bassick Co., Div. of Stewart Warner Corp. Albuquerque, N. M.
00853 Sangamo Electric Co., Pickens Div. Bridgeport, Conn. 12697 Clarostat Mfg. Co. Dover, N.H.
Pickens, §.C. 06090 Raychem Corp. Redwood City, Calif. 12728 Elmar Filter Corp. W. Haven, Conn.
00866 Goe Engineering Co. City of industry, Cal. 06175 Bausch and Lomb Optical Co. Rochester, N.Y. 12859 Nippon Electric Co., Ltd. Tokyo, Japan
00891 Carl E. Holmes Corp. Los Angeles, Calif. 06402 E.T.A. Products Co. of America Chicago, HI. 12881 Metex Electronics Corp. Clark, N.J.
00929 Microlab Inc. Livingston, N.J. 06540 Amatom Electronic Hardware Co., Inc. 12930 Delta Semiconductor fnc. Newport Beach, Calif.
01002 General Electric Co., Capacitor Dept. New Rocheile, N.Y. 12954 Dickson Electronics Corp. Scottsdale, Arizona
Hudson Falls, N.Y. 06555 Beede Electrical instrument Co., Inc. 13103 Thermolloy Dallas, Texas
01009 Alden Products Co. Brockton, Mass. Penacook, N, H. 13396 Telefunken (GmbH) Hanover, Germany
01121 Allen Bradley Co. Milwaukee, Wis. 06666 General Devices Co., Inc. indianapolis, Ind. 13835 Midland-Wright Div. of Pacific Industries, Inc.
01255 Litton Industries, Inc. Beverly Hills, Calif. 06751 Semcor Div. Components Inc. Phoenix, Ariz. Kansas City, Kansas
01281 TRW Semiconductors, inc. Lawndale, Calif. 06812 Torrington Mfg. Co., West Div. 14099 Sem-Tech Newbury Park, Calif.
01295 Texas Instruments, Inc., Van Nuys, Calif 14193 Calif. Resistor Corp. Santa Monica, Calif,
Transistor Products Div. Dallas, Texas 06580 Varian Assoc. Eimac Div. San Caslos, Catif. 14298 American Components, inc. Conshohocken, Pa.
01349 The Alliance Mfg. Co. Altiance, Qhio 07088 Kelvin Electric Co. Van Nuys, Calif. 14433 ITT Semiconductor, A Div. of Int. Telephone
01589 Pacific Relays, inc. Van Nuys, Calif. 07126 Digitran Co Pasadena, Calif. & Telegraph Corp. West Palm Beach, Fla.
01930 Amerock Corp. Rockford, 111, 07137 Transistor Electrenmcs Corp.  Minneapohis, Minn. 14493 Hewlett-Packard Company Loveland, Colo.
01961 Pulse Engineering Co. Santa Clara, Calif. 07138 Westinghouse Electric Corp. 14655 Cornell Dublier Electric Corp. Newark, N.J.
02114 Ferroxcube Corp. of America Saugerties, N.Y. Electronic Tube Div Eimira, N.Y. 14674 Corning Glass Works Corning, N.Y.
02116 Wheefock Signais, Inc. Long Branch, N.J. 07149 Filmohm Corp New York, N.Y. 14752 Etectro Cube Inc. San Gabrief, Calif.
02286 Cole Rubber and Plastics Inc. Sunnyvale, Calif. 07233 Cinch-Graphik Co. City of Industry, Calif. 14960 Williams Mfg. Co. San Jose, Calif,
02660 Amphenol-Borg Efectronics Corp. Chicago, IH. 07261 Avnet Corp. Culver City, Calif. 15203 Webster Electronics Co. New York, N.Y.
02735 Radio Corp. of America, Semiconductor 07263 Fairchild Camera & inst. Coip. 15287 Scionics Corp. Northridge, Calif,
and Materials Div. Somerville, N. J. Semiconductor Div Mountain View, Calif. 15291 Adjustable Bushing Co. N. Hollywood, Calif.
02771 Vocaline Co. of America. Inc. 07322 Minnesota Rubber Co. Minneapolis, Minn. 15558 Micron Electronics
01d Saybrook, Conn. 07387 Birtches Corp., The Monterey Park, Calif. Garden City, Long Island, N.Y.
02777 Hopkins Engineering Co. San ferando, Calif, 07397 Sylvania Elecl. Prod. Inc., Mt. View Operations 15566 Amprobe Inst. Corp. Lynbrook, N.Y.
03508 G.E. Semiconductor Prod. Dept. Syracuse, N.Y. Mountain View, Calif. 15631 Cabletronics Costa Mesa, Calif.
03705 Apex Machine & Tool Co. Dayton, Chio 07700 Technical Wire Products Inc. Cranford, N.J. 15772 Twentieth Century Coil Spring Co.
03797 Eldema Corp. Compton, Calif. 07910 Continental Device Corp. Hawthorne, Calif. Santa Clara, Calif.
03877 Transitron Electric Corp. Wakefield, Mass. 07933 Raytheon Mfg. Co., 15801 Fenwal Elect. Inc. Framingham, Mass.
03888 Pyrofilm Resistor Co., Inc. Cedar Knolfs, N J. Semiconductor Div. Mountain View, Calif. 15818 Amelco Inc. Mt View, Calif.
03954 Singer Co., Diehl Div. 07980 Hewlett-Packard Co., Boonton Radio Div. 16037 Spruce Pine Mica Co Spruce Pine, N.C.
Finderne Plant Sumervillte, N.J. Rockaway, N.J. 16179 Omai-Spectra Inc. Detroit, 111,
04009 Arrow, Hart and Hegeman Elect. Co. 08145 U.S. Engineering Co. Los Angeles, Calif. 16352 Computer Diode Corp. Lodi, N.J.
Hartford, Conn. 08289 Blinn, Delbert Co. Pomona, Calif. 16688 Idea! Prec. Meter Co., Inc.
04013 Taurus Corp. Lambertville, N.J. 08358 Burgess Battery Co. De Jur Meter Div. Brooklyn, N.Y.
04062 Arco Electronic Inc. Great Neck, N.Y. Niagara Falls, Ontario, Canada 16758 Delco Radio Div. of G.M. Corp. Kokoma, Ind.
04222 Hi1-Q Division of Aerovox Myrtle Beach, S.C. 08524 Deutsch Fastener Corp. Los Angeles, Calif. 17109 Thermonetics Inc. Canoga Park, Calif.
04354 Precision Paper Tube Co. Wheeling, 111, 08664 Bristel Co., The Waterbury, Conn. 17474 Tranex Company Mountain View, Calif,
04404 Dymec Division of Hewlett-Packard Co. 08717 Stoan Company Sun Valley, Calif, 17675 Hamlin Metal Products Corp. Akron, Ohio
Palo Alto, Calif. (8718 ITT Cannon Electric Inc., Phoenix Div. 17745 Angstrohm Prec. Inc No. Hollywood, Calif.
04651 Sylvania Etectric Products, Microwave Phoenix, Arizona 17870 McGraw-Edison Co. Manchester, N.H.
Device Div. Mountain View, Calif. 08792 CBS Electronics Semiconductor 18042 Power Design Pacific Inc. Palo Afto, Calif.
04713 Motorola, Inc., Semiconductor Prod. Div. Operations, Divof C.B.S. Inc. 18083 Clevite Corp., Semiconductor Div.
Phoenix, Arizona Lowell, Mass. Palo Alto, Calif.
04732 Fultron Co., inc. Western Div, 08984 Met-Rain Indianapolis, Ind. 18324 Signetics Corp. Sunnyvale, Calif,
Cutver City, Calif. 09026 Babcock Relays Div Costa Mesa, Calif. 18476 Ty-Car Mfg. Co., Inc. Holliston, Mass.
04773 Automatic Electnic Co. Northlake, fll. 09134 Texas Capacitor Co. Houston, Texas 18486 TRW Elect. Comp. Div. Des Plaines, |1,
04796 Sequoia Wire Co Redwood City, Calif. 09145 Tech. Ind. inc. Atohm Elect. Burbank, Calif. 18583 Curtis Instrument, Inc. Mt. Kisco, N.Y.
04811 Precision Coil Spring Co El Monte, Calif. 09250 Electro Assemblies, Inc. Chicago, Il 18873 E.I. DuPont and Co., Inc. Wilmington, Del.
04870 P.M. Moter Company Westchester, 111, 09569 Mallory Baltery Co. of 18911 Durant Mfg. Co. Mitwaukee, Wis.
04913 Component Mfg. Service Co. Canada, Ltd. Toronto, QOntario, Canada 19315 The Bendix Corp., Navigation & Control Div.
W. Bridgewater, Mass. 10214 General Transistor Western Corp. Teterboro, N.J.
05006 Twentieth Century Plastics, Inc. Los Angeles, Calif. 19500 Thomas A. Edison Industries, Div. of
Los Angeles, Calif. 10411 Ti-Tal, inc. Berkeley, Calif. McGraw-Edison Co. West Orange, N.J.
05277 Westinghouse Efectric Corp. 10646 Carborundum Co. Niagara Falls, N.Y. 19589 Concoa Baldwin Park, Calif.
Semi-Conductor Dept. Youngwood, Pa. 11236 CTS of Berne, Inc. Berne, Ind. 19644 LRC Electionics Horseheads, N.Y.
05347 Ultronix, Inc. San Mateo, Calif. 11237 Chicago Telephone of California, Inc. 19701 Etlectra Mfg. Co. Independence, Kansas
So. Pasadena, Calif,
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Parts
Table 5-3. Manufacturer's Code List (cont'd)
Code Code Code
No.  Monufacturer Address No.  Manufacturer Address No.  Manufacturer Address
20183 General Atronics Corp Philadelphia, Pa. 71436 Chicago Condenser Corp. Chicage, (Il 77252 Philadelphia Steel ana Wie Corp
21226 Executone, jac Long Island City, N.Y. 71447 Caht. Spring Co., Inc Pico-Rivera, Calf. Phiiadelphia, Pa.
21335 Fatnir Beanng Co.. The New Britain, Conn. 71450 CTS Corp. Elkhart, Ind. 77342 Arnerican Machine & Foundiy Co. Potter
21520 Fansteel Metallurgical Corp. N. Chicago, Il 71468 ITT Cannon Electnc Inc. Los Angeles, Calif. & Brumhield Div Princeton. (ad
23783 Butish Ragio Electrenics Ltd Washington, D.C. 71471 Cinema, Div. Aerovox Corp, Burbank, Calif. 77636 TRW Electronic Components v Camcen, N |
24455 G E. Lawp Divisoon 11482 C.P. Clare & Co. Chicaga, 1. 77636 General Instiument Corp.  Rectifier Div
Nela Park. Cleveland, Ohio 71590 Centralab Div. of Globe Union Inc. Broaklyn N.Y
24655 Genera! Ratio Co West Concord. Mass. Milwaukee, Wis. 77764 Resistance Products Cc Hatrisburg, Pa
24685 Memcor Inc. . Comp. Div Huntington, ind. 71616 Commercial Piastics Co Chrcago, I11, 77969 Rubbercralt Corp of Canl Torrance, Calt.
26365 Gries Reproducer Cory New Rochelle, N.Y. 71700 Cormish Wire Co., The New York, N.Y. 18189 Shaweprouf Davision of Hhinots Tool Works
26462 Grobet Fuie Coo ot America. Inc. 71707 Coto Coil Co. . Inc. Providence, R.1. Elgin 1l
Carlstadt, N.J. 71744 Chicago Miniatuie Lamp Works Chicago, Il 78283 Signal naicator Coip New York N.Y
26992 Har . ton Watceh Co Lancaster, Pa 71785 Cinch Mfg. Co., Howard B. Jones Div. 78240 Struthers-Dunn fnc Pitman, N.J
28480 Hew'ett-Packard Co Paio Alto, Cahf Chicago, I 78452 Thompson-Bremer & Cu Chicago, 11
28520 Heyman Mfg. Co Kenilworth, N.J. 71984 Dow Corning Corp. Midland, Mich. 78471 Tiliey Mtg Co San Francrsco, Calif
33173 G E Recewving Tute Dept. Owensborg, Ky 72136 Electro Motive Mfg. Co., Inc. Willimantic, Conn. 78488 Stackpole Cardbea o St Marys, Pa
35434 Lectiche qne Chicago, Il1. 72619 Duahight Corp. Brooklyn, N.Y 78493 Standarg Taomson Corp Waltham, Mass.
36196 Stanwycw Lot Products Ltd 72656 Indiana General Corp., Electronics Div. 78553 Tinnerman Products Inc Cleveland, Ohio
Hawkesbury, Ontario, Canada Keasby, N.J. 78790 Transforemer Engineers San Gabnel Calif.
36287 Cunnmingram, W.oH. & Hill, Lta. 72699 General Instrument Corp., Cap. Div.Newark, N,J. 78947 Ucimite Ce Newtonvilie, Mass
Toronto Ontario, Canada 72765 Drake Mfg. Co. Harwood Heights, 111 75136 Waldes Kohinooi tig Long Island City, N. Y.
37947 P R Matlary & Co Inc Indianapolis, Ind 72825 Hugh H. Eby Inc Philadelphia, Pa 79142 Veeoer Root, (nc Hartford, Conn
39543 Mechanical Industries Prod, Co. Akron, Ohio 72928 Gudeman Co Chicago, INi 79251 Wenco Mig Cu Chicago, 1t
46920 Mimiature Prec.sron Bearings, Inc Keene, N.H. 72964 Robert M. Hadley Co Los Angeles, Calif 79727 Continental-Wirt Electionics Corp
42190 Muter Co Chicago. Il 72982 Erie Technological Products, Inc Erie, Pa. Philadeiphia, Pa
43999 C.A. Norgren Co Englewood, Colo 73061 Hansen Mfg. Co., Inc Princeton. ind. 79963 Zienck Mtg. Corp New Rochelle, N Y
14655 Gheiote Mig. Co Skakie, 11 73076 H.M. Hamper Co. Chicago, I 80031 tepco Division of Sessions Clock Co
46384 Penn Eng. & Mtg Comp Doylestown, Pa 73138 Helipot Div. of Beckman Inst., Inc. Moriistown. N J
47903 Poosraa Corm Cambridge, Mass Futlerton, Calif #0120 Schnitzer Alloy Products Co Etizabeth. N.J
48620 Precisian Trermgmeter & Inst. Co 73293 Hughes Products Division of Hughes 80131 Electionic Industries Association. Any brang
Southampton. Pa Arrcraft Co. Newport Beach, Calif. Tube meeting EIA Standards-Washington. DC
49956 Meciowave & Fower Tune Div Waltham, Mass. 73445 Amperex Elect Co. Hicksville, L1, N.Y. 8U207 Unimax Switcn Dy Maxon Efectionics Corp
82080 Rzwan Contraller Co Westminster, Md. 73506 Bradiey Semiconductor Corp: New Haven, Conn. Wallingtord, Conn
57583 Sanbre Dovany Waltham, Mass. 73559 Carling Efectric, Inc Hartford, Conn. United Transtormer Coip New York, N.Y
54244 Snaticiass Mtg O Seima, N.C. 73586 Circle F Mig. Co Trenton, N.J. 3 Uxfora Biectoe Corp Chicaga, Il
55026 Simpses Biectr o O Chicago. il 73682 George K. Garrett Co., Div. MSL 5572494 Bouins fnc Riverside, Caht.
55633 Sanotive Con Elmsford. N Y. Industries Inc Philadelphia, Pa. sudlt Acie Div of Robertshaw Controis Co.
55938 Raythean £ Cowrercoal Apparatus & 73734 Federal Screw Products inc. Chicago, IHi Columbus. Ohio
Systems Oy So. Norwalk, Conn. 73743 Fischer Specral Mfg. Co Cincinnati, Ohio wOde Al Star Products Inc Defiance, Ghio
56137 Spaviging Fenre Ca o inc Tonawanda, N.Y. 73793 General Industnies Co., The Elyria, Ohio 80509 Avery L abel Ce Monrovia. Calif
567269 Sprague Eiectic Cs North Adams, Mass. 73845 Goshen Stamping & Tool Co. Goshen, ind 80583 Hammatiund Co . inc New York., N. Y.
59446 Teiex Coup Tulsa, Okla. 73835 JFO Electronics Corp Brooklyn. N.Y. s0R40 Stevens Armole, Co o Ing Boston, Mass
59730 Thomas & Betts Co Elizabeth, N.J 73505 Jennings Radio Mfg. Corp San Jose, Calif 81030 Internationar tnstruments fnc Qrange, Conn
60741 Toplett Electiica C: Bluffton. Ohio 73957 Groov-Pin Corp. Ridgefield, N.J 31073 Grayhill Co LaGrange, [il.
61775 yYneon Switen a Dfv ot 74276 Signahte inc. Neptune, N.J. §1095 Triad Transtormer Corp Venice, Calit
Westinghouse A Brase Co Pittsburgh, Pa 74455 J.H. Winns, and Sons Winchester, Mass. 81317 Winchester Elec. Div. Litton Ind. . Inc
6 dniversai Erectrc (o Owosso, Mich 74861 Industriial Condenser Corp. Chicago, il Oakviite, Conn
63 Ware-Lennare Etectie Co Mt Vernon, N Y. 74868 R.F. Products Division of Ampheno!-Borg 21349 Mintary Specitication
6 Western Electoc Coo ing New York, N.Y. Etectronics Corp. Danbury, Conn 81483 International Rectitier Corp El Segunde, Caiif
5 beston fust o nc. Weston-Newark Newark, N, J. 74970 . F. Johnson Co Waseca, Minn 81541 Aupax Electromics, Inc Cambridge, Maryland
s 5 Witlew Mg . Chicago, {1 75042 International Resistance Co Philadelphia, Pa 81660 Barry Contrals, Uiv. Barry Wright Corp
66346 Minnesota M:ning & Mig. Co. Revere Mincom Div. 75378 CTS Knights inc. Sandwich, li Watertown, Mass.
St. Paul, Minp. 75382 Kulka Electric Corporation Mt. Vernon, N.Y §2042 Carter Precision Electnc Co. Skokie, Iil
C Hartford, Conn. 75818 Lenz Electnc Mfg. Co. Chicago, 11 82047 Sperti Faraday Inc.. Copper Hewitt
nt New York, N.Y. 75915 Littlefuse, Inc. Des Piaines, IIl. Erectiic Div, Hoboken, N.J.
Suiew Preduct Co . Inc 76005 Lord Mig. Co Ene, Pa 87147 Jelfers Eiectronics Division of Speer
Garden City, N.Y. 76210 C.W. Marwedel San Francisco, Cahf Carbon Co Du Bois. Pa
Avantic india Reboer Warks. Inc Chicago, il 76433 General lastrument Corp., Micamold Division 82170 Fawchild Camera & Inst. Corp. Space & Defense
Awpente Coo o lnc Union City, N.J. Newark, N.J. System Div Paramus, N.J
ADC Products inc Minneapolis, Minn. 76487 James Mdllen Mfg. Co.. Inc. Malden. Mass. 87209 Maguire industires, inc Greenwich, Conn.
Belces Mg Co Chicago, 1l 76493 J.W. Milier Co Los Angetes, Calif 82219 Sylvama Electnic Prod. inc
Bird Electionic Corp Cleveland, Ohio 76530 Cinch-Menadnock, Div. of United Carr Electronic Tube Division Emporium, Pa
Bimbach Ragio Co New York, N.Y Fastener Corp San Leandro, Calif. §2376 Astion Corp tast Newark, Harmison, N, J
Boston Gear Works Div. of Mutray Co. 76545 Muelter Electric Co Cleveland, Ohie §2389 Switcheraft, Inc Chicago, 111
at Texas Quincy. Mass. 76703 National Unron Newark, N.J. 82647 Metals & Controls inc. Spencer Products
1216 Bud Rawe. Inc Willoughby. Ghio 76854 0Oak Manufacturing Co Crystal Lake, |l Attleboro, Mass
71286 Camicc Fastener Corp Paramus, N.J. 77068 The Bendix Corp., Electrodynamics Div 82768 Phillips-Advance Contiol Co. Joliet, 111
71313 Carawell Condenser Corp N. Hollywood, Cahf. 82866 Research Products Corp Madison, Wis
Lindenhurst L., N. Y. 77075 Pacific Metals Co. San Francisco, Cahf 87677 Rotion Mig. Cou.. Inc, Woodstock, N. Y
71400 Bussmann Mfg. Div. of McGraw-Edisen Co 77221 Phanostran Instrument and Electionic Co. 82893 Vector Electronic Co. Glendale, Cahf
St Lours, Mo. South Pasadena, Calif.
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Parts
Table 5-3. Manufacturer's Code List (cont'd)
Code Cod Code
No.  Manufacturer Address No.  Manufacturer Address No.  Manufacturer Address
83058 Carr Fastener Co. Cambridge, Mass. 91418 Radio Materials Co. Chicago, 11l 97464 Industrial Retaining Ring Co. Irvington, N.J.
83086 New Hampshire Bail Bearing, Inc. 91506 Augat Inc. Attieboro, Mass. 97539 Automatic & Precision Mfg. Englewood, N.J.
Peterborough, N.H. 91637 Dale Electronics, Inc. Columbus, Nebr. 97979 Reon Resistor Corp. Yonkers, N.Y.
83125 General instrument Corp., Capacitor Div. 91662 Elco Corp. Willow Grove, Pa. 97983 Litton System Inc., Adler-Westrex
Dartington, S.C. 91737 Gremar Mfg. Co., Inc. Wakefield, Mass. Commun. Div. New Rochelle, N.Y.
83148 iTT Wire and Cable Div. Los Angeles, Calif. 91827 K F Development Co. Redwood City, Calif. 98141 R-Troncis, Inc. Jamaica, N.Y.
83186 Victory Eng. Corp: Springfield, N.J. 91886 Malco Mfg. Co., Inc. Chicago, 111, 98159 Rubber Teck, Inc. Gardena, Calif.
83298 Bendix Corp., Red Bank Div. Red Bank, N. ). 91929 Honeywell fnc., Micro Switch Div. 98220 Hewlett-Packard Co., Moseley Div.
83315 Hubbell Corp. Mundelein, . Freeport, Il Pasadena, Calif.
83330 Smith, Herman H., Inc. Brooklyn, N.Y. 91961 Nahm-Bros. Spring Co, Oakland, Calif. 98278 Microdot, Inc. So. Pasadena, Calif.
83332 Tech Labs Palisade's Park, N.)J. 92180 Tru-Connector Corp. Peabody, Mass. 98291 Sealectro Corp. Mamaroneck, N.Y.
83385 Central Screw Co. Chicago, Ii1. 92367 Elgeet Optical Co. Inc. Rochester, N.Y, 98376 Zero Mfg. Co. Burbank, Calif.
83501 Gavitt Wire and Cable Co. 92607 Tensolite Insulated Wire Co., Inc. 98731 General Mills Inc., Electronics Div.
Div. of Amerace Corp. Brookfield, Mass. Tariytown, N.Y. Minneapolis, Minn,
83594 Burroughs Coip. Electronic Tube Div. 92702 IMC Magnetics Corp.  Wesbury Long island, N.Y. 98734 Paeco Div. of Hewlett-Packard Co.
Plainfield, N.J. 92966 Hudson Lamp Co. Kearney, N.J. Palo Alto, Calif.
83740 Union Carbide Corp. Consumer Prod. Div. 93332 Sytvania Electric Prod. fnc. 98821 North Hills Electronics, tnc. Glen Cove, N.Y.
New York, N.Y. Semiconductor Div Woburn, Mass. 98978 International Electronic Research Corp.
83777 Model Eng. and Mfg., Inc. Huntington, Ind. 93369 Robbins & Myers Inc. Palisades Park, N.J. Burbank, Calif.
83821 Loyd Scruggs Co. Festus, Mo. 93410 Stevens Mfg. Co., Inc Mansfield, Ohio 99109 Columbia Technical Corp. New York, N.Y.
83942 Aeronautical Inst. & Radio Co. Lodi, N.J. 93929 G.V. Controls Livingston, N.J. 99313 Varian Associates Palo Alte, Calif.
84171 Arco Electronics Inc. Great Neck, N.Y. 94137 General Cable Corp Bayonne, N.J. 99378 Atlee Corp. Winchester, Mass.
84396 A.J. Glesener Co., Inc. San Francisco, Calif. 94144 Raytheon Co., Comp. Div., Ind. 99515 Marshall Ind., Capacitor Div. Monrovia, Calif.
84411 TRW Capacitor Div. Ogallala, Neb. Comp. Operations Quincy, Mass. 99707 Control Switch Division, Controls Co.
84970 Sarkes Tarzian, Inc. Bloomington, Ind. 94148 Scientific Electronics Products, Inc. of America £1 Segundo, Calif.
85454 Boonton Molding Company Boonton, N.J. Loveland, Colo. 99800 Delevan Electromcs Corp. East Aurora, N.Y.
85471 A.B. Boyd Co. San Francisco, Calif. 94154 Wagner Etect. Corp., Tung-Sol Div. Newark, N.J. 99848 Wiico Corporation Indianapolis, Ind.
§5474 R.M. Bracamonte & Co. San Francisco, Calif. 94197 Curtiss-Wright Corp. Electronics Div. 99934 Renbrandt, Inc Boston, Mass.
85660 Koiled Kords, inc. Hamden, Conn. East Paterson, N.J. 99942 Hoffman Electionics Corp.
85911 Seamless Rubber Co. Chicago, IIl. 94222 South Chester Corp Chester, Pa. Semiconductor Div. El Monte, Calif.
86197 Clifton Precision Products Co., Iac. 94330 Wire Cloth Products, Inc. Bellwood, Il 99957 Technology Instrument Cotp. of Calif.
Clifton Heights, Pa. 94682 Worcester Pressed Aluminum Corp. Newbury Park, Calif.
86579 Precision Rubber Products Corp. Dayton, Ohio Worcester, Mass.
86684 Radio Corp. of America, Electronic 94696 Magnecraft Electric Co. Chicago, Il
Comp. & Devices Div. Harrison, N.J. 95023 George A. Philbrick Researchers, Inc.
87034 Marco industries Anaheim, Calif. Boston, Mass. THE FOLLOWING HP VENDORS HAVE NO NUMBER
87216 Philco Corporation (Lansdale Division) 95236 Aliies Preducts Corp., Dania, Fla. ASSIGNED IN THE LATEST SUPPLEMENT TO THE
Lansdale, Pa. 95238 Continental Connector Corp. Woodside, N.Y. FEDERAL SUPPLY CODE FOR MANUFACTURERS
87473 Westem Fibrous Glass Products Co. 95263 Leecraft Mfg. Co., Inc. Long Istand, N.Y. HANDBOOK.
San Francisco, Calif. 95265 National Coil Co. Sheridan, Wyo.
87664 Van Waters & Rogers Inc. San Francisco, Calif. 95275 Vitramon, Inc. Bridgeport, Conn.
87930 Tower Mfg. Corp. Providence, R.1I. 95348 Gordos Corp. Bloomfield, N.J. 0000F Malco Tool and Die Los Angeles, Calif.
88140 Cutier-Hammer, Inc. Lincoln, 1. 95354 Methode Mfg. Co. Rolting Meadows, 1l 0000Z  Willow Leather Products Corp. Newark, N.).
88220 Gould-National Batteries, Inc. St. Paul, Minn. 95566 Atnold Engineering Co. Marengo, Il
88698 General Miils, Inc. Buffalo, N.Y. 95712 Dage Efectric Co., Inc. Franklin, ind. 000AB ETA England
89231 Graybar Electric Co. Oakland, Calif. 95984 Siemon Mfg. Co. Wayne, i1, 000BB  Precision Instrument Components Co.
89473 G.E. Distributing Corp. Schenectady, N.Y. 95987 Weckesser Co. Chicago, . Van Nuys, Calif.
89665 United Transformer Co. Chicago, il 96067 Huggins Laboratories Sunnyvale, Calif. 000CS Hewlett-Packard Co., Colorado Springs
90179 US Rubber Co., Consumer ind. & Plastics 96095 Hi-Q Div. of Aerovox Corp. Olean, N.Y. Colorado Springs, Colorado
Prod. Div. Passaic, N.J. 96256 Thordarson-Meissner Inc. Mt. Carmel, |11, 000MM  Rubber Eng. & Development Hayward, Calif.
90970 Bearing Engineering Co. San Francisco, Calif. 96296 Solar Manufacturing Co. Los Angeles, Calif. 00ONN A N’ D Mmfg. Co. San Jose, Calif.
91146 ITT Cannon Elect, Inc., Salem Div. Salem, Mass. 96330 Carlton Screw Co. Chicago, Il 000QQ  Cooltron Oakland, Calif.
91260 Connor Spring Mfg. Co. San Francisco, Catif. 96341 Microwave Associates, Inc. Burlinglon, Mass. 000Ww  California Eastern Lab. Burlington, Calif.
91345 Mitler Dial & Nameplate Co. Ef Monte, Calif. 96501 Excel Transformer Co. Oakliand, Calif. 000YY  S.K. Smith Co. Los Angeles, Calif.
From: FSC. Handbook Supplements
00015-44 H4-1 Dated AUGUST 1966
Revised: September, 1967 H4-2 Dated NOV 1962
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Model 105A/B
Changes

SECTION VI
MANUAL CHANGES

6-1. MANUAL CHANGES

6-2. This manual applies directly to Model 105A and
to Model 105B Quartz Oscillators having serial number
prefix 808 (refer to Paragraph 1-3).

6-3. NEWER INSTRUMENTS

6-4. As changes are made, newer instruments may
have serial numbers not listed in this manual. The
manuals tor these instruments will be supplied with
an additional ""Manual Changes' sheet containing the
required information: contact your nearest Hewlett-

Packard Sales and Service otfice tor information i
this sheet is missing.

6-5. OLDER INSTRUMENTS

6-6. This manual with the changes listed in Table 6-1
also applies to Model 105A /B Quartz Oscillators hav-
ing serial prefix numbers 804 and below.

6-7. OPTIONS

6-9. There are nooptions offered for the Model 105A
and 105B.

Table 6-1. Manual Changes

Instrument Serial Prefix No.

Manual Changes

724
736
804

1, 2, 3
2,3
3

CHANGE 1:

Page 7-11, Figure 7-6, A1A3.
Page 5-16, Delete A1A3CR3.

Delete CR3.

Change Al Oscillator Assembly (HP Part No. 00105-6013)
Series Number to 724.
Page 7-17, Figures 7-9 and 7-10. Delete C2A and C2B at AC LINE input

7-19  connector.

Page 5-10, delete C2. Make appropriate changes in Table 5-2 and 5-2a.

CHANGE 2:

Page 7-11, Figure 7-6 A1A3.

Change Q2 from HP Part No. 1854-0023 to

HP Part No. 1854-0071.

Page 5-16, A1A3Q2: Change to HP Part No. 1854-0071. Change Al Oscil-
lator Assembly (HP Part No. 00105-6013) Series Number to
736. Make appropriate changes in Table 5-2a.

CHANGE 3:

Page 7-7 , Figure 7-4 A1ALl.

Delete C12 and R12 .

Add: C5, 1000 pF {rom Q1 base to Q1 emitter.
Page 5-13, AlAl: Delete C12, HP Part No. 0160-0182, and R12: HP Part

No. 0757-0924.

Change Q1 and Q2 from HP Part No. 1854-0023

to HP Part No. 1854-0071.

Page 7-11, Figure 7-6 A1A3.
Page 5-16, delete A1A3R20.

Delete R20.
Change A1l Oscillator Assembly Series Number to

804. Make appropriate changes in Table 5-2a.
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SECTION VII
CIRCUIT DIAGRAMS

7-1. This section includes the following:
a. Schematic Diagram Notes, Figure 7-1.
b. Block Diagram, Figure 7-2.

¢. Schematic diagrams and component location illustrations
in order of their designation (Al through A5, Figures 7-3
through 7-10).

7-2. Shaded areas on the schematic diagrams indicate printed
circuit board assemblies. All components within the shaded
areas are mounted on the boards.

Model 105A ‘B
Diagrams

-1



Model 105A/B
Diagrams

Figure 7-1. Schematic Diagram Notes

SYMBOLS SWITCH DESIGNATIONS

FRONT PANEL

|

REAR PANEL

r"l
P
| |
Ld

KNOB CONTROL A3SIBR(2-1/2)

SCREWDRIVER ADJUST

MAIN SIGNAL PATH

FEEDBACK PATH A3S1 SWITCH S1 WITHIN ASSEMBLY A3

CONDUCTING ELEMENT

WIPER MOVES TOWARD "'CW’’ WHEN

w CONTROL IS ROTATED CLOCKWISE
B 2ND WAFER FROM FRONT
POWER LINE GROUND (A=1ST, ETC)
CIRCUIT COMMON GROUND
TEST POINT
R REAR OF WAFER
(F=FRONT)

"AND’* GATE

INHIBIT GATE
1

(2_]/2) TERMINAL LOCATION (2,)
(VIEWED FROM FRONT)

‘"OR" GATE

@ﬁj@mﬂ_{].um

WAVEFORMS SHOWN ARE TYPICAL

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
AZ25 Ci A25C1
A25A1 CR1 A25A1CR1
NO PREFIX J3 J3

Assembly Stk.No.  Assembly Series No.

Assembly Assembly (includes A25A1 (used to document
Number Name Assembly) changes)
7N\ A —

A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

Al RECTIFIER ASSY

]2 mounted on Rectifier (05100-6031) 13 not mounted
Assembly A25 I Assembly -- I on Assembly A25
Numbers mdicate Part of 425 [
Pins of ]2 \I I
| J3
Ja Tl ", CRI WHT-ORN-GY ,~~\RED ' "> +63v
2 ot Pt Tia < 70
(1 7 l I ™ aspite)
B T |
| ! 12 _ 8 T Ql 6.3V supplied
5, S oY 1 BLK | omiswrino
. = of P1on
Transformer | Assembly A5
Termiaal Connector A25XA!1 }
Numbers i ] Pin Numbers 1

7-2
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Figure 7-2
BLOCK DIAGRAM
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PART OF
A4 OSCILLATOR
EFC AND 5MHz

Al SMH

z OSCILLATOR ASSY

PART

OF A4 OSCILLATOR EFC

Model 105A/B
Diagrams

PARTS IN 1010 O ASSY(00105-6029) (00105-6013) AND S5MHz ASSY(00105-6029)
| o L o ]
| J3 wi3 P2 | g2 Ja | P4 J4
|~ WHT WHT +/5v ~L Ly L wa
L -~ RN 272
1
cw i Jal et owe I J5 | P5 w5 J5
R $el | | RED, N ¢ | . Ny SR TS W]
3 1 7 < AR Lo MHz
20K § b 1 +EFC | *
P o tee | | ! S SRl 00 dido
FINE | | BLK ?330 3147k : €T FOR DETAILS | _AM'____.% A o TO [CIRCUIT CHECK| METER
+24V IN THIS BLOCK WHEN S4 SET TO [5MHZ]
T L T SEE FIGURE 7-5 | ¢ R RCR
<L GROUND THRU TuF] - ol
- - | +18.7V ——— | MTe-SeREw 27 I
]
WHT-BLK-GY T 1L J=- I Re ¥ TO
/15VAC TO M ! 150K WHT-BRN-RED e TER WHEN S4 A2 IMHz DIVIDER ASSY
_ AIHR2 FROM —— : WA - 7
rege POWER SUPPLY | WHT-YEL-GY T WHT-BRN-ORN SET TO {QOI05- 6017)
L=-d TRANSFORMER | - -
P3_ U3 w3 ] 94 | DIv. - - wii | we J6
&— - [1MHz]
| | BNC -ere M o/ 4 :IS %l._g z
—— - — = WHT X T i
= L
= DIVIDER 2 el
START WHT-RED-ORN TO [CIRCUIT CHECK
—>
POWER SUPPLY(MODEL 1058) 6 3 METER WHEN S4
ad (V7 5] #1687y —+ ST To
e 2 T
[2410C ] < » ~ F3 i ! wiz - | wa 8
_____ £ J
CRI TO MI WHEN L | MHz PN
1A 1A 100KHz
| |
A5 POWER SUPPLY ASSY(00105-6027) g 54 seTTO[BURRLY] |, e , ~ 2 V! 2
- | ] T - BLK . W@B J9< B vrrem)
| i T ) 3,12, sl L100KHz,
Jl ' = 14 -
Me UINE 1 1 SERIES 1 ! +/8.7V 1 8.7V wio Jio R
AC_LINE | ~ XFMR 3T RECTIFIER Z "| ReGULATOR [ 5 ! REGULATOR 20 REG +18.7v— s ) rclock]
! -LOCK
1A I | I
Vo ; : 0
— fa 1
METER WHEN S4 SET Nz N
1I5VAC TO i | ) "
FAST WARM-UP ' TO |#/8.7V ! ! To [CIRCUIT CHECK
HEATER AIHR2 AC BATTERY I | BB METER WHEN S4
\ INTERRUPTION CURRENT ! L8k 15
\ DETECTOR LIMITER { I - - SET TO
l _l i A3 I00KHz DIVIDER
- - = - - - - d ASSY(00105-6018)
6|+24v]i0 |7 9 T _9‘ |
[FasT | :
RESET <| s2 INTER/‘-\RCUPTION o ! l
!
bs2 : 1 i RELAY CONTROL !
53 | BTI = [T DISCONNECTS |
= i T ' BTI WHEN BTI
! Lo VOLTAGE IS 20V
[Be) | :
|
R M
13
031 80K I
1
s4
POWER SUPPLY (MODEL |05A) ASR7 T e s - O [cirReurT cHECK
5656 FNT Be) 24y 360K g \WHT-RED-GRN
_____ F2 ASR22 _RED-
tz2awc] € ~ s +24y +18.7v — e WHT-RED-BLU |
"""" 3 X5 _BRN- _BRN-
PART OF A5 POWER —TO MI WHEN 54 1A +24v RED o MHTORN-RED an MHTBRN-ORN FROM A1M)
SUPPLY ASSY(00105-6026) g| SET 70 [suPPLY]{g 17 WHT-RED-VIO A4re® 7 95k
Ao | gl - -- FROM A4RS <Az 0] 150K
| X “ FROM A2R34 > 13 YWHT-RED-ORN
——— Ji 8.7V T-RED-YE
A g 1 SERIES +18.7V +/8. \ WHT-RED-YEL
EAE_ELN_E_J ~ XFMR 3 T RECTIFIER 2 REGULATOR =T REGUL ATOR P REG FROM A3R40 V4 15 ~ O BLK
' : 1

L

/115 VAC TO FAST
WARM-UP HEATER
AIHR2

e

PART OF A5 POWER SUPPLY ASSY (00105-6026)

WHEN S4 SET T

TO |CIRCUIT CHECK| METER

0

00105 -D -1

Figure 7-2. Block Diagram
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Figure 7-3

OSCILLATOR ASSEMBLY A1
BLOCK DIAGRAM
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Al OSCILLATOR ASSEMBLY (00105-6013)

C3T “45" 10 [FINE] [FREQUENCY ADJUST]

CIRCUIT CHECK
SWITCH SHOWN IN

$4 (O [oven] PosiTION
/
/

—-
/ ’

LORN U0 e + /
v A . +24V
ca T M nare* WHT- WHT-

_________________ QUTERCAN  _ _ _
[ a
“+20" L C| |
+18.7V I
FROM
A25 <4 c2 I
+24V -
24" T |
8 (e S |
7 7
EFC |
GROUND THRU -~
= —{ N\ +/5V EFC lj
Al CHASSIS n REF FROM | 2 L wHT "y
FNE]  R2 $SWi Al BN Y
20K | : /EF+C/
1] Res FoAM | R THRU s
L U | [_ e D N A B |
A OVEN
A4RI
-Iazso-; | | r—————""r 71T — - — 1T I 71 | !
| : | 5MHz | | e U3 /v 500
WHT- 10mV [ A3 | ? j
BLK-| Al | Al A2l | POWER AMPLIFIER SMHz TO A4
ae—= I —+ CONT:SLLER | 19 R osa':?_;ron e gs | T oc 1 I
! Ja
| | 4 | | CONTROLLER | DIV, OUT
. SMHz TO A2
| | | N A2 OSCILLATOR AND AGC ASSEMBLY ——————— | I 1
|
| | | ]
| | T r—t |
115 vaC | | I | BRN-  WHT-
AIFI HRI RED-
TO HR2
FROM Ti | | + O\ O i { L
o | P ||
I I
| l AlF2 STI HR2 I |
I | } o0 ) | | |
WHT- | THERMAL THERMOSTAT FAST WARM - UP [ [
gsl.-l | LINK ON Al HEATER |
| L e J
—1 | | |
= | e e e e e e e e  —  — — —  —— —— —  —— —— — — — l
b e J

00105-D-2

Figure 7-3.

YEL- ORN-
GRN GRN

Model 105A/B
Diagrams

Oscillator Assembly Al, Block Diagram
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Figure 7-4

OSCILLATOR ASSEMBLY A1
TEMPERATURE CONTROL CIRCUIT A1A1, A1A3
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Model 105A/B
Diagrams

PART OF Al OSCILLATOR ASSEMBLY (00105-6013) (NOTE I}

OUTER CAN
o e ———— e e e e e
Il+24ll c2 j
5000
+24v |
T o ca L G
HE7V <L 5000 3000 METER THRU A4R6
20" T T~ WHEN S4 SET TO
_ FOAM
| r_ ——————————————————————————————— r-] - - — - - - - - - - - — = j PART OF AIA3 POWER AMPLIFIER
| | L AlAL AC COﬁTBOLLER ASSEMB_LY_(OOios-soos)(NOTE_n_ o _ -—- _OVEN_ _ | ASSEMBLY (00105-6007 ){NOTE 1) |
] ] - ’ o -7 |
I | RII
100 Fi [ | I L3 ; |
| | hovs | HRI | | 1 #20 —
1 | IO e O |
)i | 3 RS $R8 C9 mx  THERMAL | HEATER | /J; ;
I 'l | al 34300 Q2 3150 4TUF LINK | I l ! |
- - 1854-0023
| R, Beees 1) 7 ! | b |
TR g Be FOLLOWER i | [ l 1 + [
I il 2N ca At
| Y i > | | | ! 1359%023 ol |
RI2 h WA
. EAACV | Con mbw |
m 47UF CR2 | | | | ? Q3 { |
4. ce i o py
| Q) 1 e —- Ly oshion )
cio
| CRI S 4TUF | | l Tca :ERZ,* ] 'S.I?O:E
| | oigr 39 CR3 1 |
I R7 3360 l I | * !
Q4
| 150K | | ! R8 1854 -0020 |
| o yr N |
I < RIO ! AM 1
$ 360 , 1 | | cRI PLIFIER | |
| cl N
| nL 2600 |, I | I cr2 |
F2 | HR2 | |
: e I O | | l
THERMAL THERMOSTAT  FAST — : -
425:::‘ | . . L ERM | wilsT I | DC GONTROLLER |
| HEATER | - - - - - - |
I | | |
| L ___ J : |
_____________________________________ J |
|
________________________________________________________________________ —J
REFERENCE DESIGNA
NOTES SIGNATIONS
Al AlAl AIA3
I. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION cLz,4 c I-12 c2. 4
FOR COMPLETE DESCRIPTION. <F:rluéz CRI-3
2. UNLESS OTHERWISE INDICATED: HRI, 2 )
RESlsTANCEEm oupz%;F y L3
CAPACITANCE IN RADS; Q1,2 Q 2-4 R
INDUCTANCE IN MICROHENRIES R I-i2 R2.3'8‘|0' COPYRIGHT 1968 BY HEWLETT PACKARzOlC:;MzA:Y
RTI “o-
3. ASTERISK (#) INDICATES SELECTED STI 2
COMPONENT, AVERAGE VALUES SHOWN
DELETED
c5

Figure 7-4. Oscillator Assembly Al,
Temperature Control Circuit A1A1, A1A3
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Figure 7-5

OSCILLATOR ASSEMBLY A1
5 MHZ OSCILLATOR AND AGC A2A1, A2A2
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Model 105A/B

Diagrams
Al OSCILLATOR ASSEMBLY (00105-6013) (NOTE 1)
OUTER CAN
r " FOAM e e 7
| r OVEN _] |
r """ "-"" " @ " - - T
: : ! y, A2 5MHz OSCILLATOR AND AGC ASSEMBLY (00105-6010) ~ | | AT |
A2Al 5MHz OSCILLATOR ASSEMBLY (00105-6005) (NOTE 1) A2A2 AGC ASSEMBLY (00i05-6009)(NOTE {) ~ 7 | !
| [ -- - = -- -— — — — SHIELD -- -- SHIELD -- - - 5800l | 250 Lmeo”
| [ I +18.7V > > T| 187V
5000
o | | s | , !
| Lol § 1000 A $ b l
. >
o Bl ! B Vo o ' 5607 | HL 3
e e o l i I | T el |
lj | Tsooour c2 | $ R2* ;7 | l | A3 |
| Lo ,;[;.QIUF | ~Che 31000 ¢° | ! .
| : ;gsggsxgg* % 4 . - ) | vl
> Cll ARCIS =
J2 o l ok oK : 10k Scw * : oiF Mads T8 o 77 | | :
+ ) AW * v ! ] . | I I
| T ce 1 | & | I ' * | | |
5000LF & = | | clo | |
| [ | . 3 I I
| [ R6 ce CRI FP : c2 Ql : c8 ) Q2 | | |
oM /f olF 2N3478 OlUF ? 2N3478 | |
I ——( b 1 > > 3 | |
| o &/ by | ‘ | | |
N ! mo . . : l
I ] I
| | | L2* c? co* clo I | | ! ! | |
oy 30 1~28 75 300 | |
| | | ~ 1 e[t i€ ¢ l lcs skre I RIOS 5 $RIE | |
| P R, | Toiur {5100 | oK ¢ e 10 | |
| | e . SMHz | COARSE FREQ. ADJ. | I $ R | oiLF || l
4.99M 1 L
| | ~ = C5 Cll =< ’J7 | |
| ! %0 3000 | | ! TP |ggo ! | | 1 | | |
| | | L—O———M-————-H S *
I | s | | wary [ —T ! i |
| l o 3% e i | 5:?8 I | |
| | [ o | RI | cI3 | |
R2 *L cs 0.14F 3300 7 OILF |
I I 240 “To.isur | N +6V BIAS « CR4 | |
L | A 7 L ] ! |
CRI T c4 RIS CR3 R cie | |
] | | o — — — — | | % l.asuF L *6v | | zooow J;.lsur \ | |
cw
-— BIAS A A
| | RIT 3 | |
| | b - ¢ +18.7v T $ e T | l |
b & e
| ———————————— A | | R7 I ” ” l | I
L _ 1] 1000 | - - - Ly % Lo
_________________________ 1
|| | T T s TG T ereabr
REFERENCE DESIGNATIONS | | | ! CR2 +Lcr ! | 5°°°T | 5000
NOTES Al AlA2Al AlA2A2 | || | i :IJWF | I | I
.+ REFERENCE DESIGNATIONS WITHIN THIS | I | |
ASSEMBLY ARE ABBREVIATED. ADD | || [ - - | | |
ASSEMBLY NUMBER TO ABBREVIATION €L3,5-8 | C i-12 ¢ 1-1e |
FOR COMPLETE DESCRIPTION. 2 CRI CRI-4 | I S AGC | | |
2. UNLESS OTHERWISE INDICATED: L2 L -3 | || [ |
RESISTANCE IN OHMS; - _J
CAPACITANCE IN PICOFARADS; Q! Q2 ’ | bt .-, - ——————————— —— — = — — = |
INDUCTANCE IN MICROHENRIES RI-4 R1-6 BT - e _J
3. ASTERISK (%) INDICATES SELECTED eI’ | |
COMPONENT, AVERAGE VALUES SHOWN
__l 00105-0- 4

COPYRIGHT 1968 BY HEWLETT- PACKARD COMPANY

Figure 7-5. Oscillator Assembly Al
5 MHz Oscillator and AGC A2A1, A2A2
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Figure 7-6

OSCILLATOR ASSEMBLY A1
POWER AMPLIFIER A1A3
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PART OF Al OSCILLATOR ASSEMBLY (00125-6013) (NOTE 1)

OUTER CAN -
r——————————————— ——— ——— — T e —————— = —
| _ _ AlIA3 POWER AMPLIFIER ASSEMBLY (00105-6007) _ _ L |
wEF Bl >~ 689 —
LI RI ‘
" 20" 220 160
+18.7V 5 J_ APA |
5000 | SRS cs RIS s |
] I 270 -OlWF 10K OWF |
VA n |
| ! e L ] i
l ) PN IV 50
Q5 Z o <70 Jads
c3 * 3 Lci3 .
I OWF |- L2 c9 1854-0005 ARcie T ! , . |
L2 27 EMITTER 9-35 ! |
| ‘ I i I RI2 ol RI3 FOLLOWER !
| T T 25 100 1 1
Ut | M VW i - v
| I $R6 fo = 5MHz ‘ % L-—-—; |
$22k I | e
| | e do @ N R Q6 I |
150 9733 Teee 4 1854 -0005 ;
| OUTPUT |
ol ' e L AMPLIFIER
I (3 N $Ri4 |
Smtz PR AR Ql cs s $8200
| FRom Y % 1854 -0005 3900 RIS A cl4 ‘
5 BUFFER {5100 T.owr |
| AMPLIFIER RIB S
I ! 560¢ CWZRI9 |
! SR4 <100
: c7 |
| f22K | T.oluF !
25600 ,]7 | !
| ‘ 38" |
<
| faa _._J4 / DIVIDER
1 = \ OUTPUT
= l /J7 /J7 [ TO A2
| | - - - -
| ! L
I L3 C4 l—
| 220 5000 | wye 7o [CIRCUIT CHECK
METER THRU A4R6
| ] ca T  WHEN sa'SET TO
eaug Q3 ! (oven]
"o \LCZ R2 - 1854 - 0039 t [
sy +24" L 5000 18K A DRIVER
M Vv OVEN
T T : ,338 w [ ] | REFERENCE DESIGNATIONS
rE | NOTES
| T, R | | A alal
| Q2 1 | | I. REFERENCE DESIGNATIONS WITHIN THIS
1854 - 0023 HEATER | ASSEMBLY ARE ABBREVIATED. ADD cl 2 a ci-15
| FROM > AMPLIFIER < Q4 [ | ASSEMBLY NUMBER TO ABBREVIATION v CRI-3
AC ~Cc2 2R3 gRI0 | FOR COMPLETE DESCRIPTION.
OIIF 39K 21000 1854 - 0020 | | Fi
| conTroLLER ' CR3 H2X$QR I | 2. UNLESS OTHERWISE INDICATED: HRI
‘ < AMPLIFIER I | RESISTANCE IN OHMS, J3,4
FROM T | CAPACITANCE IN PICOFARADS; Li-3
CR1 AlFI INDUCTANCE IN MICROHENRIES Q-6
| ! Re, I | RI -20
' | 3. ASTERISK (#) INDICATES SELECTED TI
| CRI [ | COMPONENT, AVERAGE VALUES SHOWN
| CR2 +24v |
' |
|
l N . Y, COPYRIGHT 1968 BY HEWLETT - PACKARD COMPANY
| I DC CONTROLLER | 00505
| ' |

Model 105A/B
Diagrams

Figure 7-6. Oscillator Assembly Al

Power Amplifier A1A3
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Figure 7-7
1 MHZ DIVIDER A2
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Model 105A/B
Diagrams
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L2 Lcio gR9 Oly RIS N L
i (3) k2 =89 357 6800 AMPLIFIER 7§22 !
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NOTES
REFERENCE DESIGNATION
I, REFERENCE DESIGNATIONS WITHIN THIS No
ASSEMBLY ARE ABBREVIATED. ADD PREFIX A2
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION. C1-30
) CRI-7
2 UNLREESSISSTOAL%EERVI’legH'cg!CATED. Li-6 COPYRIGHT 1968 BY HEWLETT-PACKARD COMPANY
CAPACITANCE IN PICOFARADS; Aoy
INDUCTANCE IN MICROHENRIES T1.3
3. ASTERISK (#) INDICATES SELECTED w6,7.12

COMPONENT, AVERAGE VALUES SHOWN

Figure 7-7. 1 MHz Divider A2
7-13



Figure 7-8. 100 kHz Divider Assembly A3
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Model 105A/B
Diagrams

A3 |O0KHz DIVIDER ASSEMBLY (00105-6018) (NOTE 1)

NN 4% c3 |
WHT-RED 100 LOUF |
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2 7v O-ATHF L re R39 ] -
7v + S R29 wo
* $8200 820 | Fasa
RIS : _?_’ R
IMHz
we 4700 g3 al R4 34700 0 =5 R32 CRS L
IHz o~ 19 3 "\ ies4 0005 olo A = “— % o ve, TO [CIRCUIT CHECK]
2| o bt AMPLIFIER o2 JookHz 6oy L WHT-RED-YEL
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NOTES )
REFERENCE DESIGNATIONS
I. REFERENCE DESIGNATIONS WITHIN THIS ND A3
ASSEMBLY ARE ABBREVIATED. ADD PREFIX
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION. cg: —go
- COPYWRIGHT 1968 BY HEWLETT-PACKARD COMPANY
2. UNLESS OTHERWISE INDICATED: Li-6
RESISTANCE IN OHMS; Ql-i0
CAPACITANCE IN PICOFARADS; RI -40
INDUCTANCE IN MICROHENRIES . TI-3
w8 -10,12

3. ASTERISK (%) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

Figure 7-8.

100 kHz Divider Assembly A3
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Figure 7-9
POWER SUPPLY A5 (105A ONLY)
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Model 105A/B
Diagrams
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NOTES
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ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.
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COPYRIGHT 1968 BY HEWLETT—PACKARD COMPANY

Figure 7-9.

Power Supply A5 (105A Only)
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POWER SUPPLY A5

Figure 7-10
(105B ONLY)
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Model 105A/B
Diagrams
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Figure 7-10. Power Supply A5 (105B Only)
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ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

3009 North Scottsdale Road
Scottsdale 85251

Tel: (602) 945-7601

TWX: 910-950-1282

5737 East Broadway
Tuscon 85716

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

CALIFORNIA

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

TWX: 910-499-2170

1101 Embarcadero Road
Palo Alto 94303

Tel: (415) 327-6500
TWX: 310-373-1280

2591 Carlsbad Avenue
Sacramento 95821
Tel: (916} 482-1463
TWX: 810-367-2092

1055 Shafter Street
San Diego 92106

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

COLORADO

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

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

111 East Avenue
Norwalk 06851

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

ARGENTINA
Hewlett-Packard Argentina
S.ACeld.

Lavalle 1171 -3°

Buenos Aires

tutz, Ferrando y Cia. S. A
Florida 240 (RS}

Buenos Aires

Tel: 46-7241, 46-1635
Cable: OPTICA Buenos Aires

BRAZIL

Hewlett-Packard Do Brasii
ieC. Ltda

Rua Cel. Oscar Porto, 691
Sao Paulo - 8. SP

Tei: 71-1503

Cable: HEWPAK Sao Paulo

Hewlett-Packard Do Brasit
leC. Ltda

Avenida Frankiin Roosevelt 84
grupo 203

Rio de Janeiro, ZC-39. GB

Tel: 32-9733

Cabte: HEWPAK Rio de Janeiro

ALBERTA

Hewlett-Packard {Canada) Ltd
11745 Jasper Avenue
Edmonton

Tei: (403) 482-5561

TWX: 610-831-2431

HEWLETT - PACKARD
ELECTRONIC INSTRUMENTATION SALES AND SERVICE

UNITED STATES, CENTRAL AND SOUTH AMERICA, CANADA

DELAWARE

3941 Kennett Pike
Wilmington 19807
Tei: (302) 655-6161
TWX: 510-666-2214

FLORIDA

P.O. Box 545

Suite 106

9998 N.E. 2nd Avenue
Miami Shores 33153
Tel: (305} 758-3626
TWX: 810-848-7262

P.Q. Box 20007

Herndon Station 32814
621 Commonwealth Avenue
Orlando

Tei: (3051 841-3970

TWX: 810-850-0113

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

St. Petersburg

Tel: (8131 391-0211
TWX: 810-863-0366

GEORGIA

P.0. Box 28234

2340 Interstate Parkway
Atianta 30328

Tel: (404) 436-6181

TWX: 810-766-4890

ILLINOIS

5500 Howard Street
Skokie 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

4002 Meadows Drive
tndianapolis 46205

Tel: (317} 546-4891

TWX: 810-341-3263

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

Tel: {504) 721-6201
TWX: 810-955-5524

UNITED STATES

MARYLAND

6707 Whitestone Road
Baltimore 21207

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

P.0. Box 727

Twinbrook Station 20851
12303 Twinbrook Parkway
Rockyilie

Tel: (301) 427-7560

TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Road
Lexington 02173

Tel: (617) 861-8960
TWX: 710-332-0382

MICHIGAN

24315 Northwestern Highway
Southfield 48075

Tel: (313) 353-9100

TWX: 810-232-1532

MINNESOTA

2459 University Avenue
St. Paul 55114

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

MISSOURI

9208 Wyoming Place
Kansas City 64114
Tei: (816) 333-2445
TWX: 810-771-2087

2812 South Brentwood Blvd
St. Louis 63144

Tel: (314) 644-0220

TWX: 910-760-1670

NEW JERSEY

W. 120 Century Road
Paramus 07652

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

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E
Albuguerque 87108

Tel: (505} 255-5586

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel. (505) 526-2485
TWX: 910-983-0550

NEW YORK

1702 Central Avenue
Albany 12205

Tel: (518) 869-8462

TWX: 710-441-8270

1219 Campville Road
Endicott 13764

Tel: (607) 754-0050
TWX: 510-252-0830

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

39 Saginaw Drive
Rochester 14623

Tel: (716) 473-9500
TWX: 510-253-5981

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

TWX: 510-223-0811

5858 East Molloy Road
Syracuse 13211

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

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: {919) 882-6873
TWX: 510-926-1516

OHI0

5579 Peari Road
Cleveland 44129
Tel: (216) 884-9209
TWX. 810-421-8500

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-459.1925

OKLAHOMA

2919 United Founders Boulevard
Okiahoma City 73112

Tel: (405) 848-2801

TWX: 310-830-6862

CENTRAL AND SOUTH AMERICA

CHILE

Hector Calcagni P

Casilla 13942

Estado 215 - Oficina 1016
Santiago

Tel: 31-890, 490-505

COLOMBIA

Instrumentacion

Henrik A Langebaek & Cia. Lida.
Carrera / x 48-59

Apartado Aéreo 6287

Bogota, 1. D.E.

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

Cable: AARIS Bogota

COSTA RICA

Lic. Alfredo Gallegos Gurdian
Apartado 3243

San José

Tel: 21-86-13

Cable: GALGUR San José

ECUADOR

Laboratorios de Radio-Ingenieria
Calle Guayaquil 1246

Post Office Box 3199

Quito

Tel: 12496

Cable: HORVATH Quito

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd
304-1037 West Broadway
Vancouver 9

Tel: {604) 731-5301

TWX: 610-922-5059

EL SALVADOR

Electrénica

Apartado Postal 1589

27 Avenida Norte 1133

San Salvador

Tei: 25 74 50

Cable: ELECTRONICA San Salvador

GUATEMALA

Olander Associates Latin America
Apartado 1226

7a. Calle, 0-22, Zona 1

Guatemala City

Tel: 22812

Cable: OLALA Guatemala City

MEXICO

Hewlett-Packard Mexicana, S.A
de CV

Apartado Postal 12-832
Eugenia 408, Dept. 1

Mexico 12, D.F

Tel: 43-03-79, 36-08-78

NICARAGUA

Roberto Teran G
Apartado Postal 689
Edificio Teran

Managua

Tel: 3451, 3452

Cabie: ROTERAN Managua

CANADA

NOVA SCOTIA
Hewlett-Packard (Canadai Ltg
7001 Mumford Road

Suite 356

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

PANAMA

Electronica Balboa, S.A.

P.0. Box 4929

Ave Manuel Espinosa No. 13-50
Bldg. Alina

Panama City

Tel: 30833

Cable: ELECTRON Panama City

PERU

Fernando Ezeta B

Avenida Petit Thouars 4719
Miraflores

Casitla 3061

Lima

Tel. 50346

Cable. FEPERU Lima

PUERTO RICO

San Juan Electronics, inc
P.0. Box 5167

Ponce de teon 154

Pda. 3-Pta. de Tierra

San Juan, P.R. 00906

Tel: (174) 725-3342

Cable: SATRONICS San Juan

ONTARIO

Hewlett-Packard iCanada} Lic
880 Lady tllen Place

Ottawa 3

Tel (613) 722-4223

TWX: 610-562-1952

Hewiett-Packard (Canadal ttd
1415 Lawrence Avenue West
Toronto

Tel 1416) 249-91%

TWX- 610-492-2382

OREGON

Westhilis Mall. Suite 158
4475 S.W. Scholis Ferry Road
Portland 97225

Tel: 1503; 292-9171

TWX 910-464-6103

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel 1412, 271-0724

TWX- 710-797-3650

144 Elizabeth Street

West Conshohocken 19428

Tel 12151 248-1600. 828-620U
TWX. 510-660-8715

TEXAS

P O. Box 7166

3605 inwood Road

Dallas 75209

Tei .214) 357-1881
TWX 910-861-4081

PO Box 22813

4242 Richmond Avenue
Houston 77027

Tel: (7137 667-2407
TWX- 910-881-2645

GOVERNMENT CONTRACT OFFICE
225 Billy Mitchell Road

San Antonio 78226

Tel: (5121 434-4171

TWX: 910-871-1170

UTAH

2890 South Main Street
Sait Lake City 84115
Tel: (801: 486-8166
TWX: 910-925-5681

VIRGINIA

P.0 Box 6514

2111 Spencer Road
Richmond 23230
Tei :703: 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E
Bellevue 98004

Tel 206: 454-3971
TWX $10-443-2303

FOR U.S. AREAS NOT LISTED:
Contact the regional office nearest you
Atlanta, Georgia North Hollywood, Cali-
fornia Paramus, New jersey . . Skokie.
Hlinois. Theiwr complete addresses are
tisted above

URUGUAY

Pabio Ferrando S.A
Comercial e Industrial
Avenida Italia 2877

Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA

Hewlett-Packard De Venezuela C.A
Edificio Arisan-Of

Avda. Francisco de Miranda
Chacaito

Caracas

Tel- 71.88.05

Cable: HEWPACK Caracas
Maiiing Address: Apartado del
Este 10934 Caracas

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard Inter-Americas
1501 Page Mili Road

Palo Atto, California 94304

el 1415) 326-7000

TWX: 910-373-1267

Telex: 034 8461

Cable: HEWPACK Palo Alto

QUEBEC
Hewlett Fackard (Canada) Ltd
2795 Hymus Boulevard

Pointe Claire

Tel (514} 697-4232

TWX 610-422-3022

Telex 01-20607

FOR CANADIAN AREAS NOT LISTED:
Contact Hewlett-Packard (Canada; Ltd. n
Pointe Claire, at the compiete address
listed above




AUSTRIA
Unilabor GmbH

HEWLETT - PACKARD

ELECTRONIC INSTRUMENTATION SALES AND SERVICE
EUROPE, AFRICA, ASIA, AUSTRALIA

GERMANY
Hewlett-Packard Vertriebs-GmbH
Li ger Strasse 30

Rummelhardtgasse 6/3
P.0. Box 33

Vienna IX/71

T

26 181
Cable: LABORINSTRUMENT Vienna

BELGIUM

Hewlett-Packard 8enelux S.A.
348 Boulevard du Souverain
Brussels 16

Tel: 72 22 40

Cabie: PALOBEN Brussels
Telex: 23 494

DENMARK
Hewlett-Packard A/S
Langebjerg 6

2850 Naerum

Tel: 01 80 40 40
Cable: HEWPACK AS
Telex: 66 40

FINLAND
Hewlett-Packard Oy
Gyldenintie 3
Helsinki 20

Tel: 67 35 38
Telex: 12-1563

FRANCE
Hewlett-Packard France
150 Boulevard Masséna
75 Paris 13¢

Tel: 707 97 19

Cable: HEWPACK Paris
Telex: 25048

Hewiett-Packard France

Tel: 52 35 66
Telex: 31617

AUSTRALIA

Hewlett-Packard Australia Pty. Ltd.

22-26 Weir Street

Glen Iris 3146

Victoria

Tel: 20 1371 (4 lines)
Cable: HEWPARD Melbourne

Hewlett-Packard Austraiia Pty. Ltd.

61 Alexander Street
Crows Nest 2065

New South Waies

Te): 43.7866

Cable: HEWPARD Sydney

Hewlett-Packard Australia Pty. Lid.

97 Churchill Road
Prespect 5082

South Australia

Tel: 65.2366

Cable: HEWPACK Adelaide

CEYLON

United Electricals Ltd.
P.0. Box 681

Yahala Building
Staples Street
Calombe 2

T 496
Cable: HOTPOINT Colombo

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P.0. Box 718

58/59 Cunningham Street
Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG KONG

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

1511, Prince’s Building

15th Floor

10, Chater Road

Heng Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Mong Kong

1 Berlin W.30
Tel: 24 86 36

Hewlett-Packard Vertriebs-GmbH
Herrenberger Strasse 110

703 Séblingen, Wirttemberg
Tel: 07031-6971

Cable: HEPAG Boblingen

Telex: 72 65 739

Hewlett-Packard Vertriebs-GmbH
Achenbachstrasse 15

4 Diissalderf 1

Tel: 68 52 58/59

Telex: 85 86 533

Hewiett-Packard Vertriebs-GmbH
Kurhessenstrasse 95

6 Frankfurt 50

Tel: 52 00 36

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49

Hewlett-Packard Vertriebs-GmbH
Beim Strohhause 26

2 Hamburg 1

Tel: 24 05 51/52

Cable: HEWPACKSA Hamburg
Telex: 21 53 32

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13

8 Munich 9

Tel: 69 51 21/22

Cable: HEWPACKSA Munich
Telex: 52 49 85

INDIA

The Scientific Instrument Co., Ld.

6, Tej Bahadur Sapru Road
Aliahabad 1

Tel: 2451

Cable: SICO Allahabad

The Scientific Instrument Co., Ld.

240, Dr. Dadabhai Naoroji Road

Bombay 1
Tel: 26-2642
Cable: SICO Bombay

The Scientific Instrument Co., Ld.

11, Esplanade East
alcutta 1

Tel: 23-4129

Cable: SICO Caicutta

The Scientific Instrument Co., Ld.

30, Mount Road
Madras 2

Tel: 86339

Cable: SICO Madras

The Scientific Instrument Co., Ld.

B-7, Ajmeri Gate Extn.
New Delhi 1
Tel: 27-1053
Cable: SICO New Dethi

1IRAN

Telecom, Ltd.

P.0. Box 1812

240 Kh. Saba Shomali
Teheran

Tel: 48111, 43850
Cable: BASCOM Teheran

ISRAEL

Electronics & Engineering
Division of Motorola Israel Lid.
16, Kremenetski Street
Tel-Aviv

Tel: 35021 (four lines)

Cable: BASTEL Tel-Aviv

EUROPE

GREECE

Kostas Karayannis
18, Ermou Street
Athens 126

Tei: 230 301

Cable: RAKAR Athens

IRELAND

Hewlett-Packard Ltd.

224 Bath Road

Sleugh, Bucks, England

Tel: Slough 28406-9, 29468-9
Cable: HEWPIE Slough

Telex: 84413

ITALY

Hewlett-Packard Italiana S.p.A.
Viale Lunigiana 46

20125 Milan

Tel: 69 15 84

Cable: HEWPACKIT Milan
Telex: 32046

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

Piazza Marconi 25

00144 Rome-Ewr

Tel: 591 25 44

Cable: HEWPACKIT Rome

NETHERLANDS
Hewlett-Packard Benelux N.V.
De Boelelaan 1043
Amstordam, 2.2

Tel: 42 77 77

Cable: PALOBEN Amsterdam
Telex: 13 216

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Nisei ibaragi Bidg.

2-2-8, Kasuga

Ibaragi-shi

Osaka
Tel: 0726-23-1641

Yokogawa-Hewlett-Packard Ltd.
Ito Building

No. 59, Kotori-cho
Nakamura-ku, Nageya City
Tel: 551-0215

Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

No. 59, 1-chome, Yoyogi
Shibuya-ku, Tekye

Tel: 370-2281

Telex: YHPMARKET TOK 23-724

KENYA

R.J. Tilbury Ltd.

P.0. Box 2754

Suite 517-518

Hotel Ambassadeur

Nairebi

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

KOREA

American Trading Co., Korea, Lid.

Seoul P.0. Box 1103
112-35 Sokong-Dong
Jung-ku, Seew!

Tel: 3,7049, 3,7613
Cable: AMTRACO Seoul

LEBANON

Constantin E. Macridis
Clemenceau Street

Clemenceau Center

Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

NORWAY

Hewlett-Packard Norge A/S
Nesveien 13

Haslom

Tel: 53 83 60

Cable: HEWPACK Oslo
Telex: 6621

PORTUGAL

Telectra

Rua Rodrigo da Fonseca 103
P.0. Box 2531

Lishon 1

Tel: 68 60 72

Cable: TELECTRA Lisbon
Teiex: 1598

SPAIN

Ataio Ingenieros

Enrique Larreta 12
Madrid,

Tel: 235 43 44

Cable: TELEATAIO Madrid
Telex: 272 49

Ataio ingenieros
Urgel, 259
Barcelena, 11
Tei: 230 69 88

SWEDEN

HP Instrument AB

Svetsarvigen 7

Fack

Solna

Tel: (08) 98 12 50

Cable: MEASUREMENTS Stockhoim
Telex: 10 721

HP Instrument AB
Hagakersgatan 7
Miindal

Tel: 031 27 68 00

AFRICA, ASIA, AUSTRALIA

MALAYSIA

Mecomb Malaysia Ltd.

2 Lorong 13-CA

Section 13

Petaling Jaya, Selanger

Cable: MECOMB Kuala Lumpur

NEW ZEALAND
Hewlett-Packard (N.2.) Ltd.
32-34 Kent Terrace

Tel: 56-409
Cable: HEWPACK Wellington

PAKISTAN (EAST)
Mushko & Company, Ltd.
31, Jinnah Avenue
Dacca

Tel: 80058

Cable: NEWDEAL Dacca

PAKISTAN (WEST)
Mushko & Company, Lid.
Oosman Chambers

Victoria Road

Karachi 3

Tel: 51027, 52927

Cable: COOPERATOR Karachi

SINGAPORE

Mechanical & Combustion
Engineering Company Ltd.

9, Jalan Kilang

Singapere 3

Tel: 642361-3

Cable: MECOMS Singapore

SOUTH AFRICA

F. H. Flanter & Co. (Pty.), Ltd.
Hill House

43 Somerset Road

Cape Town

Tel: 2-9711

Cable: AUTOPHONE Cape Town
Telex: 7038CT

SWITZERLAND
HEWPAK AG
Ziircherstrasse 20

8952 Schiieren Zurich
Tel: (051) 98 18 21
Cable: HEWPACKAG Zurich
Telex: 53933

HEWPAK A.G.

54 Route des Acacias
1211 Geneva 24

Tel: 4379 29

Telex: 2 24 86

TURKEY

Telekom Engineering Bureau
P.0. Box 376 Galata

Istanbul

Tel: 49 40 40

Cable: TELEMATION Istanbul

UNITED KINGDOM
Hewlett-Packard Ltd.

224 Bath Road

Slough, Bucks

Tel: Slough 28406-9, 29486-9
Cabie: HEWPIE Slough
Telex: 84413

YUGOSLAVIA

Belram S.A.

83 Avenue des Mimosas
Brussels 15, Belgium

Tel: 34 33 32

Cable: BELRAMEL Brussels
Telex: 21790

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard S.A.

54 Route des Acacias

1211 Genava, Switzerland
Tel: (022) 42 81 50

Telex: 2.24.86

Cable: HEWPACKSA Geneva

F. H. Flanter & Co. (Pty.), Ltd.
607, Pharmacy House

80 Jorissen Street
Braamfontein, Johanneshurg
Tel: 724-4172

Telex: 0026 JHB

TAIWAN

Hwa Sheng Electronic Co., Ltd.
P.0. Box 155!

21 Nanking West Road

Taipei

Tel: 46076, 45936, 48661
Cable: VICTRONIX Taipei

THAILAND

The international Engineering
Co., Ltd.

P.0. Box 39

614 Sukhumvit Road
Banghek

Tel: 910722 (7 lines)

Cable: GYSOM Banghkok

VIETNAM

Landis Brothers & Company, Inc.
P.0. Box: H-3

216, Hien-Vuong

Saigen

Tel: 20.805

Cable: LANBROCOMP Saigon

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

Lusaka
Zambia, Central Africa

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard Export Marketing
1501 Page Mill Road

Palo Alto, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Telex: 034-8461

Cable: HEWPACK Palo Alto
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