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Section I
General

SECTION 1|
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. Description

1-3. The Hewlett-Packard Model 5061A Cesium
Beam Frequency Standard is a compact, sel ~-contained
frequency standard which uses a cesium beam tube
resonator to stabilize the output frequency of a quartz
crystal oscillator. Solid-state components and the
closed-loop, self-checking control circuit provide an
accuracy of +1 part in 1011, Output frequencies are
5 MHz, 1 MHz, 100 kHz, and 100 kHz signal for ap-
plications such as use with a HP Model 115BR/CR
Frequency Divider and Digital Clock. Atomic or UT2
(UTC) time reference is available with the 5061A.
The time scale is easily changed by setting a four
thumbwheel switch and a slide switch.

1-4. In the beam tube, a state-selected beam of
Cesium 133 atoms passes through a microwave cavity.
When the frequency of the applied microwave magnetic
field, derived by multiplying the quartz crystal oscil~
lator frequency, is near the hyperfine transition fre-
quency of Cesium 133 (9,192,631,770.0 Hz), the
microwave signal induces transitions from one hyper-
fine energy level to another. Those atoms which have
undergone such a transition aredetected by a hot wire
ionizer and electron multiplier. The microwave field
is phase-modulated at a low frequency of 137 Hz.
When the microwave frequency deviates from the
center of the atomic resonance, the current from the
electron multiplier contains a frequency component
which is the same as the modulation frequency. The
magnitude of this component is proportional to the fre-
quency deviation and the phase indicates whether the
microwave signal is above or below the transition
frequency. ‘This component is filtered, amplified,
and synchronously detected to provide a dc voltage
proportional to the frequency deviation. The integral
of this dc voltage is used to automatically correct the
quartz oscillator frequency.

1-5. The cesium beam tube exhibits outstanding re-
liability for its guaranteed life of 10,000 hours. Ces-
ium beam tube life may be extended by operating the
cesium beam oven at a lower temperature (see Para-
graph 3-10). However, the signal-to-noise ratio de-
creases, causing decreased short-term stability as
shown in Figure 1-2.

1-6. Circuit Checks and Outputs

1-7. Check circuits provide continuous monitoring of
the 5 MHz output signal. Automatic logic circuits
present an indicationof correct operation. The 5 MHz,
1 MHz, and 100 kHz output levels are at least 1 volt
rms when terminated with 50 ohms. The outputof the
separate 100kHz signal, used for external clock appli-
cations, is 0.5 volts rms (minimum) when terminated
with 1000 ohms.
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Figure 1-2. Cesium Oven Temperature
Versus Stability
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1-8. TERMINOLOGY

1-9. The definitions of the following terms apply to
these terms as used throughout this manual.

a. UNIVERSAL TIME (UT2). Time scale based on
the earth's rotation about its axis with correction for
angular position and seasonal variation.

b. UNIVERSAL TIME (COORDINATED) (UTC). A
piecewise uniform scale which approximates UT2 to
0.1 second by offset adjustments and step adjustments
in phase as announced by the International Time Bu-
reau (BIH).

c. ATOMIC TIME. Time scale based onthe hyper-
tine resonance of Cesium 133.

d. CESIUM BEAM TUBE. Passive atomic resona~
tor using the hyperfine resonance of Cesium 133.

e. "C" FIELD. Magnetic field within the cesium
beam tube for fine frequency adjustments.

f. ZEEMAN TRANSITIONS. Transitions excited by
application of the Zeeman{requency. These additional
energy levels in the hyperfine structure are caused by
applying the "C" field (Zeeman splitting). They are
used to accurately measure the magnetic field inside
the beam tube.

g. LOW FREQUENCY TRANSITIONS. These fre-
quencies appear in the spectrum and are dependent
upon the "C" field value. They can be excited inde-
pendent of the microwave power source.

h. MASS SPECTROMETER. Directs cesium ions
to the electron multiplier and prevents impurity ions
from reaching the electron multiplier.

1-1
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Table 1-1.

Specifications

5061A CESIUM BEAM STANDARD

Accuracy: * +1 x 10-11
Reproducibility: +5 x 10712,
Long Term Stability:* =1 x 1011 (for life of tube).

Short Term Stability: Front panel switch (be-
hind door) selects 1 sec or 60 sec loop time
constant (see figure below).
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Warm-up Time: 3/4 hour to fully operational
from 25°C ambient temperature.

Harmonic Distortion: (5 MHz, 1 MHz, and 100
kHz): down more than 40dBfrom rated output.

Non=harmonically Related Output: 5 MHz, 1 MHz,
and 100 kHz): down more than 80 dB from
rated output.

OQutput Frequencies: 5 MHz, 1 MHz, 100 kHz
sinusoidal, 100 kHz clock drive (1 MHz clock
drive optional).

Output Voltages: 1V rms into 50Q ; clock drive
suitable for Hewlett-Packard Frequency Di-
vider and Clocks.

Output Terminals: 5 MHz, 1 MHz, 100 kHz,
front and rear BNC connectors, 100 kHz
clock drive, rear BNC connector.

Time Scale: Adjustable with 4 thumbwheel
switches and a slide switch from 0 to -700
x 1010, 12,63 . . . MHz test frequency
available on rear panel.

*DEFINITION OF TERMS

Accuracy: The de%ree to which oscillator frequency
is the 'same as that of an accepted primary standard
(for example, the U.S. Fre%uency Standard) or the
degree to which oscillator frequéency corresponds to
the accepted definition, presently that of the 12th
General Conference of Weights and Measures (see

"Time Scales').

Reproducibility: The degree to which an oscillator
will produce the same frequency from unit to unit
and from one occasion of operation to another.

CESIUM BEAM TUBE

Tube Life:
10, 000 hours guaranteed (operating) within
2 years of receipt of tube.

Length:

16 + 1/16 in. (42,3 cm)

Diameter:
Approximately 5-5/8 in. (14,3 cm)

Weight: 16 lbs. (8, 9 kg)
Line Width: 550 Hz (+20%).

S/N Ratio (Voltage):
Typical, 1000 (1/4 Hz noise bandwidth).

RF Power (9192 + MHz): 30 uWw,

Power Input, 25°C, Typical: 6.5 W.

QUARTZ OSCILLATOR
Aging Rate: < 5 parts in 1010 per 24 hours.

Signal~to-Noise Ratio: For 1 and 5 MHz, > 87 dB
at rated output (in a 30 kHz noise bandwidth,
5 MHz output filter bandwidth is approx. 100 Hz).
For 100 kHz, > 60 dB in 30 kHz noise bandwidth,

Frequency Adjustments:
Fine Adjustment: 5 parts in 108 range, with
dial reading parts in 1010,

Coarse Adjustment: 1 part in 106, screwdriver
adjustment at front panel.

Stability:
As a Function of Ambient Temperature: < 2.5
x10-10 total from 0°to +50°C.

As a Function of Load: < +2 x 10711 for open
circuit to short, and 50 ochm R, L, C load
change.

As a Function of Supply Voltage: < +5x 10711
for 22 to 30 V dc, or for 115/230 V ac, +10%.

Included within this definition is the degree to which
the frequency of an oscillator can be set by a calibra-
tion procedure.

Intrinsic Reproducibility: The degree to which an os~
cillator will reproduce a given frequency without the
need for calibrating adjustments either during manu-
facture or afterward. This quality is a characteristic
of an apparatus design, not of a resonance.

Long Term Stability: Total fractional frequency drift
for the life of the cesium beam tube.

1-2
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Section I

General
Table 1-1. Specifications (cont’d)
GENERAL Weight: Net 60 lbs (33,3 kg),no options. Option 01
add 2 lbs.(1,1kg). Option 02 add 51bs (2,27 kg)
Environmental
Temperature: Equipment Furnished:

Power Cord, 6 ft. (180 cm), detachable.
Rack Mounting Kit
Accessory Kit, includes two extender boards,
test cables, maintenance tools, and a mating
Production units have passed type testing as connector for EXT DC input.
follows:

Operating, 0-50°C. Typical stability bet-
ter than + 5 x 10-12 over temperature
range. Non-operating, -40° to +75°C.

Accessories Available:
EXT DC Cable: connects 5061A to 5085A
Altitude: 40, 000 feet operating. standby supply.

Humidity: 0 to 95% operating.

Magnetic: Typical stability in 2 gauss field,

any orientation, better than 5 x 10-12, OPTION 01 TIME STANDARD

Vibration: Passed MIL-STD-167. Clock Pulse:
. e Rate: 1 pulse per second
Shock: Passed MIL-T-21200, Class 1. Amplitude: +10V peak
EMC: MIL-I-6181D. Also known as RFL Width: 20 us minimum
Rise Time: < 50 ns
Power: Fall Time: <1 us
115 or 230V ac +10%, 50 to 400 Hz; or 22 to Jitter: < 20 ns.
30V dc. Approx. power required: All specs are with 50-ohm load.
DC AC T
Without Options: PR BW Synchrom?.atmn. 10 s (+1 ps) delayed from ref-
. erence input pulse. Reference pulse must be
Option 01 Add 7. 5W 10w > +5V. with a rise ti < 50
Option 02 Add 4. 5W 22 W +oV, with a rise time ns.
Option 03 Add 12 W 32w Clock Movement:
24 hours, Patek Philippe,
Dimensions:
vore N - s - OPTION 02 STANDBY
& SO L S——— | ‘ ; POWER SUPPLY
@nesn soon necess Capacity: 30 minutes minimum (1 hour typical at
25°C) at full charge.
Charge Control: Automatic when ac power is
Bisbe connected.
A
— ] k4

Indicator: A front panel light flashes when ac
power is interrupted and battery is being used.

S e 19 (483} et

REAR

OPTION O3
Combines Options 01 and 02

02475-1 1-3
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i. HOT WIRE IONIZER. Heated tantalum ribbon
ionizes cesium atoms which strike it.

j. ELECTRON MULTIPLIER. Amplifies the elec~
troncurrent initiated by a cesium ion striking the first
dynode.

k. BEAM CURRENT. Current resulting from the
action of the hot wire ionizer and electron multiplier.

m. ION PUMP. Maintains a vacuum in the cesium
beam tube by continuously pumping when the instru-~
ment is on.

1-10. SPECIFICATIONS

1-11. Table 1-1 lists the technical specifications for
the Model 5061A.

Table 1-2. Equipment Supplied

1-12. INSTRUMENT IDENTIFICATION

1-13. Hewlett-Packard uses atwo-section, eight digit
serial number to identify instruments. The serial
number is located on the rear panel. The first three
digits are a serial prefix number and the last five
digits referto a specific instrument. If thefirst three
digits of your instrument do not appear on the title
page of this manual, there are differences between
the manual and your instrument which are deseribed
in a change sheet included with the manual. If the
change sheet is missing, the information can be sup-
plied by your nearest Hewlett- Packard sales/service
office (see lists at the rear of this manual).

1-14. ACCESSORIES
1-15. Table 1-2 lists the equipment supplied and

Table 1-3 lists the accessories available for the Model
5061A.

Table 1-3. Accessories Available

Equipment Description HP Part
No.
Ac Power Cable| 3-conductor with 114B-16A

ground pin

Rack Mount Kit | Provides conversion | 5060-0777
from bench to rack

Accessory Description HP Part No.
Standby 24Vde, 2-amp Model 5085A
Power Supply | supply with 18

amp-hours

standby capacity

Accessory Kit 05061-6070
includes: _
Adapter Micon, male~to~male| 1250-0813 Cable Connects 50614 103A-164
to 5085A de
Connector Plug female 1251-0126 output
Screwdriver |Ceramic 8710-0033 P
gNrencél . gffy 4tsp line g;;g'gggg Extension Permits sliding | 0403-0051
B‘g;i‘g river se } Slides and instrument out | 0403-0052
Extender 22 pin 5060-7202 Z{ggkters izgkt}isgfnggm
Cable Assy | Test Micon-to-BNC | 05060-6116 b 5
: position
(2 supplied)
i-4 02475-1
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SECTION Hi
INSTALLATION

2.1. UNPACKING AND INSPECTION

9-2. If the shipping carton is damaged, ask that the
carrier''s agent be present whenthe instrument is un-
packed. Inspect instrument for damage (scratches,
dents, broken knobs, etc). If instrument is damaged
or fails Performance Check, notify the carrier and
the nearest Hewlett- Packard Sales and Service office
immediately (Sales and Service offices listed inside
back cover). Retain the shipping carton and the pad-
ding material for the carrier’s inspection. The office
will arrange for repair or replacement without wait-
ing for the claim against the carrier to be settled.

2-3. STORAGE AND SHIPMENT

92-4. ENVIRONMENT. The shelf life of the cesium
beam tube is five years at storage temperatures up to
+35°C (+95°F) if the ion pump is operated once a year.
If the ionpump is not operated to maintain the vacuum
within the cesium beam tube, the expected shelf life
is reduced to 1-2 years. Instructions for pumping the
cesium beamtube are found in Paragraph 3-13 of this
manual.

2-5. Temperatures during storage and shipment
should normally be limited as follows:

a. Maximum temperature: +75°C (167°F). Long-
Term Storage: +35°C (95°F).

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

Note

When storing the 5061A for 6 months or
longer, set MODE switch to CS OFF and ap-
ply ac line power to the instrument. This
will allow the ion pumpto maintainthe vacu-
um within the cesium beam tube with the
cesium beam tube off.

9-6. PACKAGING. To protect valuable electronic
equipment during storage or shipment always use the
best packaging methods available. Your Hewlett-
Packard field office can provide packing 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 painted surfaces of
instrument with protective wrapping paper. Pack in-
strument securelyin strong corrugated container (350
1b/sq in. bursting test) with 2-inch rubberized hair
pads placed along all surfaces of the instrument. In-
sert fillers between pads and container to ensurea
snug {it.

b. EXCELSIOR. Cover painted surfaces of instru-
ment with protective wrapping paper. Pack instrument

02475-1

in strong corrugated container (350 1b/sq in. bursting
test) with a layer of excelsior about 6 inches thick
packed firmly against all surfaces of the instrument.

2.7. ELECTRICAL CONNECTIONS
2-8. Power Connection
CAUTION

The Model 5061A has the negative sideof its
power supply grounded. When operating with
auxiliary equipment such as an external bat-
tery or clock, check to ensure that the equip-
ment can be connected together.

9.9, LINE VOLTAGE. The Model 5061A can be op-
erated from either 115- or 230-volt (x10%) power
lines. A slide switch on the rear panel permits quick
conversion for operation from either voltage. Insert
2 narrow-blade screwdriver in the switchslot and set
the switch to expose the correct numbers to corres-
pond to the line voltage used (Table 2-1). The instru-
ment is supplied with a 115-volt fuse; change this fuse
for 230-volt operation (Table 2-1).

IMPORTANT

Before connecting ac power to the instru-
ment, be certain slide switch is properly
positioned for 115 or 230 volt operation.

Table 2-1. 115/230 Voli Conversion

Conversion 115 Volis 230 Volts
Slide Switch Right Left
AC Line Fuse 1A 0.5 A

9-10. POWER CARLE. The Model 5061A is equipped
with a detachable three-conductor power cable. In-
stall as follows:

a. Connect the round, three-conductor female plug
to the ac line jack on the instrument rear panel.

b. Connect male plug (two-blade with round ground-
ing pin) to three-conductor (grounded) outlet. Exposed
portions of the instrument are grounded throughthe
round pin for safety; when only two-conductor outlets
are available, use connector adapter (HP Stock No.
1251-0048) and connect short wire from adapter to a
suitable ground.

2-11. Mating Connectors

2-12. Table 2-2 lists the Model 5061A front and rear
panel connectors and their respective mating connec~
tors. Not all connectors listed are shipped with the
instrument but are included in the table as useful in-
formation for installation.

2-1
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Table 2-2. Mating Connectors

Connector Description Connector Mating Connector Mating Connector
pu HP Part No. HP Part No. Description
BNC female jacks (J2,6,8,10,11,12,14 & 15) 1250-0140 1250-0061% BNC male plug, UG88/U
ZEEMAN MOD INPUT, female jack (J1) 1250-0102 1250-0061%* BNC male plug, UGB8/U
EXT DC, 5-pin male jack (J19) 1251-0111 1251-0129%* 5-pin female plug
CLOCK, 4-pin male (J18) 1251-0128 1251-0127% 4-pin male plug
AC LINE, 3-pin male jack (J20) 1251-01486 1251-0155 3-pin female plug
OUTPUT Signal, jacks (J5,7, and 9) 1250-0102 1250~0061%* BNC male plug, UG88/1J
9-pin female cesium beam tube connector (J16) 1251-0214 1251~1551 9-pin male plug
5-pin female cesium beam tube connector with 1251-0181 1251-0182 5-pin male plug with
two coax connectors (J17) two coax connector
1 PPS, BNC jack (J13) Option 1 only 1250-0102 1250-0061%* BNC male plug, UG88/U
-2500V, 1-pin female jack (J3) 1251-1977 1251-1977 Hood
1251-1979 1251-1978 Connector receptacle
1251-1981 1251-1980 Lock Spring
+3500V, 1-pin male jack (J4) 1251-1977 1251-1977 Hood
1251-1979 1251-1978 Connector receptacle
1251-1980 1251-1980 Lock spring
*These connectors not shipped with the instrument.

Z2-13. OPERATION AS BENCH OR RACK
INSTRUMENT

2-14. The Model 5061A is shipped from the factory
ready for operation as a bench instrument. Parts
necessary to convert the instrument for operation as
a rack-mounted instrument are supplied as a kit with
the instrument. To convert for rack operation, refer
to Figure 2-1 and proceed as follows:

Figure 2-1. Conversion for Rack Mounting

BOTTOM FOOT
COVER
FOOT RELEASE
BUTTON
LARGER
NOTCH

TRIM STRIP
(ADHESIVE BACKED)

FILLER
STRIP

2-2

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

b. Remove adhesive-backed trim strips on sides,
just behind front handles.

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

d. Attach mounting brackets to sides (larger cor-
ner notch toward bottom of instrument, see Figure
2-1). Instrument is now ready to mount in standard
19~inch rack.

2-15. INSTALLATION LOCATION

2-16. The cesium beam tube installed in the Model
5061A is slightly sensitiveto external magnetic fields.
Avoid installing the instrument near large motors,
generators, transformers, or other equipment which
radiates strong fields of 2 Gauss or more. Also avoid
placing a strong permanent magnet near the beam tube.
These devices can radiate magnetic fields which are
strong enough to permanently affect the magnetic
shielding within the beam tube. The {ront-panel
C FIELD control compensates for small magnetic
field effects such as the earth's magnetic field with
respect to the instrument location. For maximum
accuracy, check the C FIELD adjustment when the
instrument is relocated {See Paragraph 3-8, step k).
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SECTION I
OPERATION

3-1. INTRODUCTION

3-2. This section provides operating procedures for
the Cesium Beam Frequency Standard. Figure 3-1
provides turn-on procedure. Figures 3-4, 3-5, and
3-6 explain front, top, and rear controls and connec-
tors. The procedures include power connections,
warmup after initial turn-on, circuit checks with
front panel meter, and initial adjustments. Initial
checkout is divided into the following two procedures:

a. Initial Turn-on.

b. Turn-on after Long Storage.

3-3. OPTION 01 AND 02

3-4. Operating procedures for Option 01 (Digital
Clock) and Option 02 (Internal Standby Battery) are
given in Paragraphs 3-15 and 3-16.

3.5, TURN-ON PROCEDURES
3-6. General

3-7. These procedures should be followed when the
instrument is to be turned on. When the instrument
has been off and the quartz crystal and cesium beam
tube ovens are cool, 3/4 hour warmuptime is required.
Table 3-5 lists normal and abnormal front panel light
indications. Table 3-1 lists normal meter indications.
Table 3-2 lists MODE switch functions. Use these
tables as a guide for circuit checks during the turn-on
procedure or during operation.

3-8. Initial Turn-On Procedure

a. Remove instrument top cover. Locate Synthe-
sizer Assembly Al (Figure 3-5). Set TIME SCALE
switch to either "Atomic Time Scale" (thumbwheel
switch set to 2095) or the current UT2 offset (Table
3-3). Replace top cover.

b. Set instrument controls as follows:

(1) 115/230V switch - match ac line voltage
used.

(2) MOD switch - ON.

(3) MODE switch - LOOP OPEN.

(4) CIRCUIT CHECK switch - ION PUMP 1.

(5) OSC FREQUENCY X10-10 control - adjust
to 250,

(6) TIME CONSTANT switch - SHORT.

Note

The front panel TIME CONSTANT switch
should be set to SHORT when adjusting the
quartz crystal oscillator frequency. When
set to LONG, the instrument takes too long
to respond and adjustment is difficult,

¢. Connect power cord to acpower source. Instru-
ment is on as soon as power is connected.

02475-1

Note

When the 5061A is shipped with Option 02
(Internal Standby Battery), the battery is
discharged. Thus, when the instrument is
initially turned on, the battery will charge
for approximately 14 hours and the BAT-
TERY light is on during the charge cycle.

d. Observe the ION PUMP I current indication.
Meter indication may fluctuate and then decrease.
After indication decreases below 40, the -2500 volt
supply and cesium oven heater will be enabled. If
ION PUMP I does notdecrease within 30 minutes, see
Paragraph 3-9.

e. Allow 45 minutes for cesium oven and quartz
crystal oven to warm up.

f. Start the divider circuits by:

(1) DIVIDER MODE switch - momentarily set to
START, or
(2) DIVIDER MODE switch - set to AUTO START.

Note

The divider circuits require an initial start
signal. The DIVIDER MODE switch (mo-
mentary on-off-on type) provides this signal.
When the switch is in AUTO START, the di-
viders start and a startsignal is available if
the dividers stop. When the switch is set to
START, the dividers start and the switch re-
turns to OFF when released. If the dividers
stop, they will not start until the switch is
again set to START.

g. Set CIRCUIT CHECK switch to BEAM 1.

h. Slowly adjust OSC FREQUENCY COARSE for
maximum on CIRCUIT CHECK meter. It is possible
to peak the BEAM I on a secondary peak. Check the
maximum by adjusting OSC FREQUENCY COARSE for
a secondary peak on each side of the primary peak (see
Figure 3-1). These secondary peaks will be smaller
than the primarg peak. (Note: Do not use OSC FRE-
QUENCY x10-10 control for this adjustment. )

Figure 3-1. Beam Current and Applied Frequency

CURRE
U N
PRIMARY PEAK

SECONDARY PEAK SECONDARY PEAK

.

FREQUENCY
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Table 3-1.

Operating Checks

CIRCUIT CHECK

Switch Position

Meter Indication

Description

BATTERY

SUPPLY

ION PUMP1I

OSC OVEN

CS OVEN

5 MHz

MULT

BEAMI

CONTROL

2ZND HARMONIC

1 MHz

100 kHz

0 (40 with Option 02)
38-42

*0

*35-45 (changes with
temperature)

*15-35 (changes with
temperature)

38-42 (no load)
35-40

*20-30

0 (may be up to £50)

*35-45

38-42 (no load)

38-42 (no load)

Indicates battery voltage
Indicates +18. 7 volts regulated supply voltage

Indicates vacuum in cesium beam tube by monitoring
ion pump current. Fail-safe circuit removes power
to cesium beam tube if current exceeds 40 ua.

Indicates power to oscillator oven heater

Indicates power to oven in cesium beam tube

Indicates level of 5 MHz output

Indicates bias to harmonic generator diode

Indicates dc beam current from cesium beam tube
Indicates dc control voltage to quartz crystal oscillator

Indicates 2nd harmonic amplitude (may have small
fluctuations)

Indicates 1 MHz divider output level

Indicates 100 kHz divider output level

*During the first several days of operation, this CIRCUIT CHECK meter indication may
not fall within the limits shown in Table 3-1 .
TINUOUS OPERATION light remains on.

This is a normal indication if the CON-

Table 3-2. MODE Switch Functions

MODE Switch Position

Description

OPER

CS OFF

LOOP OPEN

Instrument operating with quartz crystal oscillator
locked to the atomic frequency

All circuits operating with atomic control loop open

Only quartz crystal oscillator circuits energized.
Power removed from cesium beam tube except ion
pump (+3500 Vdc).

Note
CS OFF used for test purposes and storage.

3-2
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Figure 3-1. Turn-On Procedure
2 6 3 1
1 8 4 5
1. Before connecting the 5061A tothe ac line, check START position should be used. Set MODE
that the rear panel 115/230V switch is set to switch to OPER. ;
match ac line voltage. Open front panel door. 6. Wait 30 seconds, press LOGIC RESET button.

2. Set MOD switch to ON. 7. ALARM light should be off.

CONTINUOUS OPERATION light should be on.
The 5061A is operating on Atomic Time. Sev-
eral days are required after turn-on for some
of the internal circuits fo stabilize. However,
if CONTINUCUS OPERATION light remains on
and ALARM light off, the instrument is operat-
ing. If any problems are encountered during
turn-on, refer to Paragraph 3-5 for more comp-~
rehensive turn~on information.

3. Set MODE switch to LOOP OPEN.

4. Set OSC FREQUENCY X10-10 control to 250.

5. Set TIME CONSTANT switch to SHORT. Con-
nect power cord to ac source. Instrument is

on. Wait at least 45 minutes.

6. Set DIVIDER MODE switch to START or AUTO
START. U Option01 (Digital Clock)is installed, 9. Perform "C" Field adjustment, (Par: 3-8 stepk).

02475-1 3-3



Section I

Operation
Table 3-3. Synthesized Frequencies
OF%%?E}UTC) SYNTHESIZED NUMBER ON SLIDE ZEEMAN
Part in 1010 FREQUENCY THUMBWHEEL SWITCH FREQUENCY
0 (Atomic) 12631771.5 Hz 2085 LO 42,82 kHz -
-50 12631818. 1 Hz 0076 LO 50, 49 kHz
-100 12631863. 6 Hz 3038 1O 44, 80 kHz
~-150 12631909.5 Hz 6186 Lo 43, 65 kHz
-200 12631955, 8 Hz 2115 LO 47, 42 kHz
-250 12632001. 6 Hz - 9105 LO 45, 35 kHz
~-300 12632047. 4 Hz 0366 LO 44, 18 kHz
-350 12632093. 9 Hz 4396 HI 50, 18kHz
-400 12632139. 8 gz 4567 HI 49, 20kHz
-450 12632185. 9 Hz 4634 HI 51.17kHz
-500 12632231, 4 Hz 0736 HI 45,14kHz
~-550 12632277. 6 Hz 7274 HI 48, 48kHz
~600 . 12632322. 2 Hz 5257 HI 43, 86kHz
-650 12632369. 5 Hz 7337 HI 47.,78kHz
~1700 12632415, 2 Hz ' 8617 HI 45, 10kHz
The Universal Time Scale, UT2, is related to the earth's rotation and has been proceeding at a rate
slightly slower than that of the atomic scale. The UT2 time -interval second is slightly longer. A
UTC time scale which approximates UT2 can be produced by oscillations offset from the atomic fre-
quency by an amount proportional to the difference in their intervals.
By international agreement, this frequency offset is fixed each year by the Bureau International de
I'Heure in Paris. For 1965 the offset was -150 x 10-10, and for 1966, 1967, and 1968 it is -300 x 10710,
The above table lists the thumbwheel switch settings for frequency offsets between 0 (Atomic time scale) .
and -700 parts in 1010,

(3) Connect the circuit shown in Figure 3-2.
i. Set MODE switch to OPER. Wait 30 seconds,

then press LOGIC RESET button. CONTINUQOUS OP- . .
ERATION light should come on and stay on. The Figure 3-2. Test Setup for "'C
quartz crystal oscillator is now locked to the reso- Field Adjustment

nant frequency of the cesium beam tube.
j. The hyperfine transition frequency is slightly HP 200CD
sensitive to the earth's magnet field and local mag- WIDE RANGE 0SC
netic fields. The "C" field within the cesium beam EQUIVALENT
tube compensates for these minor variations and
should be adjusted when the instrument is moved or !
relocated.
HP 55124
k. C FIELD ADJUSTMENT. HP 5061A - o] ELECTRONIC COUNTER
(1) With instrument operating normally, set or
EQUIVALE A
CIRCUIT CHECK switch to CONTROL and ad SUALENT
carefully adjust OSC FREQUENCY COARSE ZEEMAN MOD INPUT z
for zero on CIRCUIT CHECK meter. (INSIDE DOOR)
(2) Set instrument controls as follows: ”
(a) MOD switch - OFF
(b) MODE switch ~ LOOP OPEN I. SET OUTPUT LEVEL TO APPROXIMATELY IVrms AND FREQUENCY
(c) CIRCUIT CHECK switch - BEAM I TO ZEEMAN FREQUENCY .
(d) OSC FREQUENCY X10-10 control - 2. SET COUNTER FOR BEST RESOLUTION OF ZEEMAN FREQUENCY.
adjust to 250.
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(4) Set200CDoscillator tothe Zeeman frequency
(Table 3-3) as displayed on the counter. An
errorof 1% in the Zeeman frequency causes
an error of 3.6 parts in 1012 in the 5 MHz
output frequency.

(5) Alternately adjust the 200CD oscillator amp-
litude and C FIELD control for maximum on
CIRCUIT CHECK meter.

(6) Check the C FIELD setting by tuning the
200CD oscillator about 500 Hz off peak. Then
tune the 200CD oscillator for maximum
beam current on CIRCUIT CHECK meter.
The oscillator frequency should be within
+ 100 Hz of the Zeeman frequency initially
set on counter. If not, repeat the C Field
adjustment.

(7) Disconnect oscillator and counter. Set MOD
switch to ON, MODE switch to OPER. Wait
30 seconds for ALARM light to go off. Push
LOGIC RESET button. CONTINUOUS OP-
ERATION light should come on and stay on.
The instrument is now frequency-locked to
the hyperfine transition frequency of the
cesium source and is ready for use.

1. Set the CIRCUIT CHECK switch to each position
and record each reading in 5061A Operating Record
{Table 3-4).

3-9. Turn-On After Long Storage

3-10. If the instrument has not beenoperated for six
months or more, the following procedure should be
performed. This procedure checks the cesium beam
tube vacuum. Until beamtube vacuum is satisfactory,
the hot wire ionizer and electron multiplier are held
off. During initial warmup of the beam tube, with
MODE switch set to LOOP OPEN or OPER, the ion
pump may reduce the beam tube pressure to a satis-
factory level and thus enable the hot wire ionizer and
electron multiplier circuits. This in turn may cause
these circuitsto bedisabled. Thisisnormal operation.
The cycle may occur several times before the elec-
tron multiplier and hot wire ionizer remain enabled.
Power should remain connected tothe instrument dur~
ing this cycling to permit the ion pump to evacuate
the beam tube.

a. Before applying power to the instrument, set
controls as follows:
(1) 115 230 VAC switch - match acline voltage
used.
(2) MOD switch - OFF
(3) MODE switch - CS OFF
(4) CIRCUIT CHECK switch - ION PUMP 1.
(5) TIME CONSTANT switch - SHORT.

b. Connect power to the instrument and observe
ION PUMP I indication. If at the endof 1 hour the in-
dication is less than 25, the cesium beam tube vacuum
is satisfactory and the turn-on procedure (Paragraph
3-5) can be completed.

c. If at the endof 1hour theION PUMP I indication
is still full scale, DISCONNECT POWER FROM THE
INSTRUMENT.

02475-1
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d. Wait 1 minute and disconnect the white lead from
the cesium beam tube at J4 of the +3500 volt supply
after turning the metal lock on the connector plug.

e. With power off, connect the positive lead of a
+3500 Vde, 5 milliampere power supply (Harrison
Labs Model 6525A or equivalent) to the plug that was
removed in step d. Connect the negative lead to the
5061A chassis.

f. If power supply used will not indicate less than
100 microamperes, connect a Clip~on DC Milliam-
meter (HP Model 528B or equivalent) to the insulated
white lead disconnected in step d.

g. Set +3500 Vdc power supply to +3500 volts and
turn the power supply ON. Turn on DC Milliammeter
and observecurrent. If after 1 minute the current in-
dication remains 5 milliamperes or more, the cesium
beam tube is leaky and must be replaced. Contact
your nearest Hewlett-Packard Sales and Service office
for assistance.

h. If after 1 minute the current indication is less
than 5 milliamperes, leave the +3500 Vdc supply
connected and observe the current for 15 minutes.
The current should decrease slowly. When the cur-
rent indication is less than 25 microamperes, turn
off the +3500 Vdc supply and disconnect the DC Milli~
ammeter.

i. Connect and lock the plug to J4.

j. Apply operating power to 5061A andobserve ION
PUMP 1 indication. CIRCUIT CHECK meter may in~
dicate full scale for a few minutes and should thende-
crease. When the ION PUMP I reading is less than
25, the beam tube vacuum is satisfactory and the turn-
on procedure in Paragraph 3-5 can be used.

3-11. Cesium Beam LOW Flux Operation
Adjustments

3-12. The NORM-LO switch on Cesium Oven Con-
troller Assembly All is factory-set to the NORM
position. Cesium beam tube life may be extended by
operating the tube at a lower flux level. However,
by changing the NORM-LO switch to the LO position,
the signal-to-noise ratio of the beam tube output is
decreased causing decrease inthe short-term stability.
The long-term stability is not affected. If LO flux
operation is desired, proceed as follows:

a. Set the 5061A for normal operation. Refer to
Paragraph 3-5.

b. When 5061A is operational, remove top cover,
set NORM-LO switch on Cesium Oven Controller As-
sembly All to LO.

Note
Wait at least one hour before proceeding.
During the cooling period of the cesium oven,
decreasing beam current will cause the CON-
TINUOUS OPERATION light to gooff and the
ALARM light to come on.

c¢. Replace top cover.
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d. Set CIRCUIT CHECK switch to 2nd HARMONIC.

e. Check that TIME CONSTANT switch is set to
SHORT.

f. Adjust LOOP GAIN control, on front panel, for
a reading of 40 on the CIRCUIT CHECK meter.

g. If CONTINUOUS OPERATION light is off, press
LOGIC RESET button.

h. With instrument operating and CONTINUCUS
OPERATION light on, set CIRCUIT CHECK switch to
BEAM 1. Set BEAM I METER ADJ for 20 on the CIR-
CUIT CHECK meter.

i. Set CIRCUIT CHECK switch to each position and
record meter reading in the 5061A Operating Record
(Table 3-4).

3-13. Pumping the Cesium Beam
During Storage

3-14, When a cesium beam tube is stored more than
6 months, the ion pump must be operated at least once
each year to obtain the expected shelf life of the tube.
To pump the tube, proceed as follows:

a. Connect the positive (+) lead of a +3500 Vdc, 5
milliamp Power Supply (Harrison Labs Model 6525A
or equivalent) to P4 of the beam tube.

Note

The cable connected to P4 enters the beam
tube of the same place the cable containing
the brown, green, and yellow wires,

b. Connect the negative lead of the +3500 Vde Power
Supply to P17(5) of thebeam tube. (P17 is the smaller
of the multiple pin connectors).

¢. If Power Supply used will not indicate less than
100 microamps, connect a Clip-on DC Milliammeter
(HP 428B or equivalent) to the insulated cable of P4,

d. Set the +3500 Vdc Power Supply to +3500 Vdc and
turn Power Supply ON.

e. Allow Power Supply to remain connected to the
beam tube until the currentdecreasesto 10 microamps.

f. Disconnect the Power Supply and DC Milliam-
meter (if used).

g. The tube is evacuated and can be stored.

3-15. OPERATION WITH DIGITAL
CLOCK {Option 01)

3-16. Option 01 provides the 5061A with a one pulse~
per-second (1 PPS) clock output available at both front
and rear-panel BNC jacks. The clock drive is an in-
ternally connected, 1 MHz signal from the Frequency
Divider Assembly A6. The TIME DELAY, six thumb-
wheel decade switch (ASS1A thru S1F) controls the
phase of the clock pulse from 1 usec to 1sec with re-
spect to an external reference. The 0-1 usec TIME
DELAY screwdriver adjustment (A5C2) allows fine

3-6

adjustment over any 1 usec portionof the thumbwheel
settings. The TIME DELAY switches and the 0-1 usec
TIME DELAY control are located under the access
door in the top cover,

3-17. The time standard option includes amechanical
clock movement indicating time in hours, minutes, and
seconds. FAST and STOP pushbuttons on the clock
module (Figure 3-5) permit setting the clock move-
ment to the nearest second. The SYNC pushbutton
allows the clock to be synchronized to an external
clock or pulse. The hours and minute adjustment is
the knob located on the back of the clock movement
(pull to engage and adjust, push to release), (see Fig-
ure 3-5).

CAUTION

It is necessary to synchronize the clock each
time the MODE switch is switched from CS
OFF.

3-18. Setting the Clock Phase to an
External Clock

3-19. The phase difference between the 50681A 1PPS
output and an external reference clock may be set to
any desired point between coincidence and 1 second by
using the following procedure. The technigue used
will depend upon the 5061A application and individual
user requirements.

3-20. Automatic Synchronization

3-21. To automatically have the 50614 synchronized
and delayed from the reference by 9 to 11 usec, pro-
ceed as follows:

a. Remove the top cover.

b. Using the knob on back of clock movement, set
hours and minutes.

c. Replace the top cover and open the access door
in the top cover.

d. Using the FAST pushbutton to speed up theclock
tick, or STOP pushbutton to stop the clock (release
the pushbutton to start clock tick), set the clock to the
nearest second.

e. Setthe 6 thumbwheel switchto 000000, and
0-1 usec TIME DELAY control maximum clockwise
(do not over-tighten).

f. Connect a reference pulse to the 5081A rear-
panel SYNC INPUT jack. The reference input pulse
must be greater than +5V, with a rise time of less
than 0. 05 usec.

g. Press the SYNC pushbution on the clock module
and hold down for at least 1 second. The next tick of
the 5061A will be synchronized to the input reference
pulse and delayed in time by 9 to 11 usec. Any addi-
tional offset may be selected by using the 6 thumb-
wheel switch.
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Figure 3-7. Clock Offset Test Setup, Example 1 Figure 3-8. Clock Offset Test Setup, Example 2
HP5245L AND HP52624 OR EQUIVALENT HPI8OA
HPIBOIA | HPI820A
EXT 1
S0 . EXT TRIGGER
. TIME VALEN
#| COUNTER | |NTERVAL |
A B,
IMHz
)
START | |sTOP
50N TERMINATION
HP 5061A REFERENCE CLOCK
REFERENCE CLOCK HP5061A
3-22. Manual Synchronization 3-24. EXAMPLE 2. When precise coincidence of the

3-23. EXAMPLE 1. When a delay of less than 10
usec is desired or the reference pulse is not of suf-
ficient amplitude, polarity or rise time for automatic
synchronization, proceed as follows:

a. Perform Paragraph3-20, steps a, b, ¢, and d.

b. Set the 6 thumbwheel switchto 999999, and
0-1 SEC TIME DELAY control maximum clockwise
(do not over-tighten).

c. Connect circuit shown in Figure 3-7.
Note

A 50-ohm resistive termination should be
used when connecting the 5061A 1 PPS out-
put to the time interval unit to prevent ring-
ing of the pulse.

d. Set counter time base for best resolution to
measure desired time offset.

e, Set time interval unit to trigger on the leading
edges of the two input pulses,

f. Set the 6 thumbwheel switch and the 0-1 uSEC
TIME DELAY adjustment for desired offset as indi-
cated on counter.

reference pulse and the 5061A clock tick or an offset
between coincidence and 1 usec is desired, proceed
as follows:

a. Perform Paragraph 3-20, steps a, b, ¢, and d.

b. Set the 6 thumbwheel switchto 99999 9, and
0-1 uSEC TIME DELAY adjustment maximum clock~
wise (do not over-tighten).

¢. Connectcircuit shown in Figure 3-8. No 50-ohm
termination is required for this test setup.

d. Adjust the oscilloscope for comparison of the
two pulses.

€. Adjust the 6 thumbwheel switch and the 0-1 4SEC
TIME DELAY for coincidence or the desired offset
between the 5061A clock tick and the reference clock
pulse.

3-25. OPERATION WITH INTERNAL
STANDBY BATTERY (Option 02)

3-26. Option 02 provides the 5061A with 30 minutes
of standby power (typically 1 hour at 25°C) if ac line
power should fail. Recharging the battery is automatic
by means of an internal digital timing system each

Table 3-4. 5061A Operating Record
Serial Number Time Scale: Atomic D UuT2 D
Zeeman Frequency kHz UT2 Offset x 10~10
CIRCUIT METER READINGS CIRCUIT METER READINGS
BATTERY MULT
SUPPLY BEAMI
ION PUMP I CONTROL
OSC. OVEN 2ND HARMONIC
CS. OVEN 1 MHz
5 MHz 100 kHz
DATE DATE

02475-1
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time standby power is used. Maximum recharge takes
about 14 hours. Minimum recharge is about 80 min~
utes each time ac power is interrupted. The front-
panel BATTERY warning light indicatesthree battery

cover, and press pushbutton switch S8 located on the
bracket supporting Al4, A2, and A15 plug-in boards.
This disconnects the internal battery supply. The
instrument will be on as soon as ac power is recon~

circuit conditions:

nected. When operating the instrument from an ex-
ternal dec power supply, leave ac power connected,

a. Flasheswhen instrument ispowered from inter-
nal battery supply.

b. On when battery is being charged.

c. Off when charging cycle is automatically com~

pleted.

3-27, If the instrument must be turned off for any
reason, disconnect the ac power, remove the bottom

CAUTION

The front-panel MODE switch should not be
set to CS OFF when Internal Standby Battery
Option 02 is installed. The battery charge
circuits will not function properly when the
MODE switch is returned to LOOP OPEN or
OPER position.

Table 3-5. Front Panel Light Indications
Front Panel Lights Description
ALARM | CONTINUOUS
OPERATION
Off On Indicates normal operation.
On Off Indicates one or more of the following troubles:
1. Quartz crystal oscillator not locked to cesium resonance peak.
2. Quartz oscillator locked to secondary peak of cesium resonance.
To correct the above faults, retune 5061A as outlined in Paragraph 3-8 , steps
3. 2nd Harmonic signal is low, caused by low beam current, but oscillator is
still locked to peak of cesium resonance. Adjust front-panel BEAM I METER
control for BEAM I meter indication of 20-30, and front-panel LOOP GAIN
control for 2ND HARMONIC meter indication of 35-45.
Off Off Press RESET switch. If not OK, indicates one or more of the following troubles:
1. Light bulb failure,
2. Synthesizer circuits.
3. Power interruption.
On On Indicates the following trouble:
Quartz crystal oscillator is locked to resonant frequency of cesium beam tube,
but the oscillator has exceeded one-half its control range. To correct this
trouble, proceed as follows:
1. Set CIRCUIT CHECK switch to CONTROL.
2. Slowly and carefully adjust OSC FREQUENCY COARSE control for zero on
CIRCUIT CHECK meter.
3. ALARM light should go off and the CONTINUOUS OPERATION light should
remain on.
NOTE: Making adjustment 3 may cause CONTINUQOUS OPERATION light
to go off. If this occurs, wait 30 seconds and press LOGIC RESET switch.
Light will come on and stay on.

Internal Standby Battery
Light (Option 02 only)

BATTERY Description
Off Indicates normal operation.

Flashing Indicates instrument is powered from internal battery supply.
On

3-8

Indicates battery is being charged.
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Figure 3-4. Front-Panel Controls

17 16

13 878912

1M § 13 4

ALARM light: Normally off to indicate:

a. the multiplied quartz crystal oscillator
frequency is frequency-locked to the center
maximum of cesium resonance;

b. the instrument is correctly frequency-
locked and beam tube current is satisfactory;

¢. thequartz crystal oscillator dc correction
voltage is less than the dynamic limit of +5. 0
Vde.

CONTINUOUS OPERATION light: Normally on
to indicatethat circuits are functioning properly
and instrument is operating as a primary fre-
quency standard.

OUTPUTS - 5 MHz, 1 MHz, 100kHz: BNC jacks
paralleled with rear-panel outputs to provide
these standard frequencies. Output level is 1
volt rms (minimum) into 50 ohm load.

CIRCUIT CHECK switch and meter: Provide
monitoring of various circuits for operation
checks and trouble indication.

MOD ON-OFF switch: Controls 137 Hz modu-
lation of microwave frequency applied to beam
tube. Normally ON.

DIVIDER MODE switch: allows regenerative
dividers to be operated in one of two modes;
AUTO START or START. To manually start
the dividers the switch should be momentarily
set to START, then released.

LOOP GAIN control: adjusts ac amplifier gain.

BEAM I METER adjust:
meter reading.

adjusts for on-scale

10.

11.

12,

13.

14,

i5.

16.
11.

18.

MODE switch: controls the mode of operation.
Normally set to OPER.

C FIELD control: provides minor adjustment
of the magnetic field inside thebeam tubeto set
the desired hyperfine transition frequency.

OSC FREQUENCY controls: COARSE control
provides crystal oscillator frequency adjust-
ment of +500 parts in 108, Use only COARSE
control to correct oscillator frequency with
frequency-locked operation. Fine control
%10-10 provides adjustment range of 500 parts
in 10-10, Set control to 250 for frequency-
locked operation with beam tube.

LOGIC RESET switch: push to enable CON-
TINUOUS OPERATION light after power inter-
ruption, repair, or adjustment.

ZEEMAN MOD INPUT: apply Zeeman frequency
at this BNC jackduring C Field adjustment (see
Table 3-3).

TIME CONSTANT switch: controls instrument
loop time constant. Set to SHORT for normal
operation. Use LONG position for best short-
term stability.

1 PPS jack (Option 01 only): provides 10 volt,
20 us, 1 pps into 50 chms from digital clock.

24-Hour Digital Clock (Option 01 only).

BATTERY light (Option 02 only): Normally off.
Flashes when5061A is drawing power from in-
ternal battery. On when battery is being fast
charged.

5 MHz FILTER: access hole for adjusting
5 MHz crystal filter.

02475-1
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Figure 3-5. Top Operating Controls
T 3 2 4 5 6 T 8 9 10
o
5
%

1. Synthesizer TIME SCALE SELECTOR thumb- 6. Clock TIME DELAY switch (Option 01 only):
wheel switch: Selects synthesized frequency Selects time delay between an external refer-
input to Harmonic Generator. ence pulse and the internal 1 pulse-per-second

clock pulse. Adjustable in decade steps from

2. Synthesizer TIME SCALE SELECTOR HI-LO 1 ustol sec.
switch: Used in conjunction with thumbwheel
switch to select synthesized frequency. 7. 0-1uSEC TIME DELAY control (Option 01 only):

3. CLOCK SET STOP switch (Option 01 only): ﬁlogjlzgogm‘lm“:eidggitfentOf clock pulse de-
Digital clock is stopped when switch is de- y yLu ge.
pressed, starts when released.

8. OVEN TEMP NORM-LO switch: Selects operat-

4. CLOCK SET FAST switch (Option 01 only): ing temperature for the cesiumbeam tube oven.
Digital clock second hand is accelerated when Normally set to NORM.
switch is depressed, resumes normal operation
when released. 9. OVEN OFF-ON switch: Switchfor cesiumbeam

5. Clock SYNC switch (Option 01 only): Synch- tube oven. Used in ON position.
ronizes 5061A Digital Clock with an external
clock when depressed; clock remains synch- 10. AC Amplifier GAIN switch: Selects HI or LO
ronized when released. gain of amplifier.

3-10
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Figure 3-6. Rear~-Panel Operating Controls
1 1 12 1 11
1 2 36135 4 9 0 8
1. OUTPUTS - 5MHz, 1 MHz, 100kHz: BNC jacks Divider and Digital Clock such as HP 115BR or
paralleled with front-panel outputs to provide equivalent. Total current output should not ex-
these standard frequencies. ceed 200 milliamperes.
2. CONTROL jack: Normally not used. Connected 9. AC LINE jack: Accepts round female connec-
to voltage control point between integrator and tor on power cable supplied.
crystal oscillator.
10. CLOCK fuse (Option 01 only): 1-ampere fuse
4. CLOCK 100 kHz jack: 0.5 volt rms (min), 100 supplied with instrument.
kHz sine wave into 1000 ohm load for driving
HP 115BR Frequency Divider and Digital Clock 11. AC LINE fuse: l-ampere Slo-Blo fuse (HP No.
or equivalent. 2110-0007) for 115 Vac operation or 0.5 ampere
for 230 Vac operation.
5. EXT DC fuse: Use 3 ampere fuse (HP #2110~
0003) when external 24 volt dc is used. 12. 115/230 volt ac line switch: Set to expose cor-
Tt 17 17t 12l 3
6. EXT DC connector: Five-pin male connector. zgf:an:?g):;‘s ("115" or 1230") for the ac line
Used to connect 5061A to external 24-volt dc g ’
supply. 13. 1 PPS jack (Option Olonly): Provides 10volts,
7. SYNTH test jack: Synthesizer output irequency 20 psec pulse from digital clock circuits.
is available at this jack, frequency depends on
time scale used (see Table 3-3 ). 14. SYNC INPUT jack (Option 01 only): Input to
digital clock circuits for external synchronizing
8. CLOCK power: Four-pin female connector. pulse. External synchronizing pulse must be
Provides 25-33 Vdc for driving a Frequency +5V or morewith rise time of less than 50 nsec.
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section includes details of Model 5061A circuit operation. A de-
scription of overall instrument operation is given first, with logic symbology
following. Then each assembly in the instrument is discussed in order of its
assembly designation (A1, A2, A3, etc.) Assembly designations and their
respective names are listed in Table 4-1.

Table 4-1. Assembly Designations

Assembly No. Assembly Name
Al Synthesizer
A2 Battery Charger (Option 02)
A3 Multiplier
A4 Harmonic Generator
A5 Digital Clock (Option 01)
A6 Frequency Divider
AT AC Amplifier
A8 Phase Detector
A9 Operational Amplifier
Al0 Quartz Oscillator
All Cesium Oven Controller
Al12 Cesium Beam Tube
Al3 Buffer Amplifier
Al4 Logic
Al5 Power Regulator
A17 Terminal Board
Al18 +3500 Vdc Power Supply
Al9 -2500 Vdc Power Supply

4-3. GENERAL DESCRIPTION.

4-4. The Model 5061A Cesium Beam Frequency Standard is itself capable of
defining frequency and therefore needs no calibration. The 5061A is a cesium
beam, atomic resonance standard and is capable of realizing the frequency cor-
responding to the international standards of time interval specified by the 12th
General Conference of Weights and Measures (9, 192, 631, 770 Hz undisturbed

by external fields). The instrument uses a passive atomic resonator of Cesium 133
capable of producing the necessary hyperfine transitions to 1alchieve the frequency
of 9.182....GHz. The stability of this frequency is 1x 107*" for the life of the
beam tube. The passive atomic resonator serves as an atomic frequency standard
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by stabilizing a quartz oscillator in a feedback control circuit. The output
of the quartz oscillator is used for various functions of frequency and time
measurement.

4-5. A simplified block diagram of the 5061A is shown in Figure 4-1. The
output of the 5 MHz Quartz Oscillator Assembly A10 is first phase modulated
by a 137 Hz signal from Phase Detector Assembly A8. The modulation index
is kept small to keep modulation distortion low. The modulated 5 MHz signal
is multiplied first by 18 in Multiplier Assembly A3 and then by 102 in Har-
monic Generator Assembly A4. The output of Synthesizer Assembly Al, also
driven by the 5 MHz quartz oscillator, is then added to the multiplied signal
in the harmonic generator. The result of this multiplying and synthesizing

is a frequency which is very close to 9. 192631. .. GHz, the hyperfine transition
frequency of Cesium 133. This microwave signal is used to excite the micro-
wave cavity in the beam tube. :

4-6. The beam tube can be thought of as a frequency discriminator. During
normal operation of the 5061A, the input microwave, f_ , will lie within the
central peak. Figure 4-2 shows one cycle of the resulging variation for three
values of f , the carrier. With fC centered at f , the hyperfine transition
frequency, the output beam curreht varies at twice the modulation frequency.
If the carrier lies above f,, as shown by the plot labelled f.q, output current
varies at the same rate as the modulation but has been shifted by 180° with
respect to it; when the carrier lies below f_, case f ,, no phase shift occurs.
"When the applied microwave signal is matc%ed to thé cesium resonant frequency,
only the second harmonic component of the modulation signal appears at the
beam current output. When the applied signal lies above or below this desired
value, beam current output contains both fundamental and second harmonic
modulation components. These components are used by the instrument to
evaluate the correction necessary to tune the quartz oscillator to zero fre-

quency error.

4-7. The fundamental (137 Hz) and second harmonic (274 Hz) output from the
beam tube are separated in AC Amplifier Assembly A7. The 274 Hz signal

is used as one of the inputs to Logic Assembly Al4. The 137 Hz signal is

sent to Phase Detector Assembly A8. The output of the Phase Detector is a

dc voltage proportional to the difference in frequency between the cesium
resonance and the microwave field. This dc voltage is supplied to an integrator
consisting of Operational Amplifier A9 with a resistor and integrating capacitors.
The output of Operational Amplifier A9 is a voltage that electrically tunes the

5 MHz Quartz Oscillator to eliminate any frequency difference between the beam
tube and the microwave field.

4-8. Buffer Amplifier A13 isolates the 5 MHz quartz crystal oscillator signal
from external loading effects and provides a 5 MHz output to front and rear panel
jacks.

4-2
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4-9. Frequéncy Divider A6 provides outputs to front and rear panel jacks
and a drive signal for internal Digital Clock (Option 01).

4-10. Logic Assembly Al4 receives signals from Assemblies Al, A7, A8,
and A9 integrator to control the front-panel CONTINUOUS OPERATION and
ALARM lights.

4-11. Cesium Oven Controller All provides power to the cesium beam oven
as required to maintain operating temperature.

4-12. GATING AND LOGIC.

4-13. The 5061A uses some integrated circuits in Synthesizer Assembly Al,
Battery Charger A2 (Option 02), and Digital Clock Assembly A5 (Option 01).
As a result, it is necessary to understand basic logic symbols and their
application in gating. In the circuit diagrams, AND gate and OR gate symbols
are used. The following paragraphs and illustrations introduce logic symbols.

4-14. LOGIC SYMBOLS.

4-15. The symbol shown in Figure 4-3A is for the basic AND function. The
basic AND gate output is high if all inputs are high. The AND gate can have
two or more inputs. The symbol in Figure 4-3D is for the basic OR gate.
The basic OR gate output is high when one or more of the inputs is high. The
OR gate can also have two or more inputs. A small circle at the input line
of a logic symbol indicates a low (L) level activates the function. The symbol _
of Figure 4-2B shows a low input on all lines causes a high (H) output. A

small circle at the output line of a logic symbol indicates a low (L) level when
activated, as shown in Figure 4-3C. Thus, the small circle indicates inversion,

This applies to both types of gates. Figure 4-4 lists examples and truth tables

for logic actions. When the output of the OR gate is inverted, it is referred to

as a NOR gate. Similarly, an inverted AND gate output gives a NAND gate.

4-16. In a binary system there are only two states,which are referred to as
Hor L. H is the relatively more positive level and L is the relatively less
positive level. Positive logic means that the voltage level assigned to the

one state is more positive than that assigned to the zero state. Negative logic
has the one state less positive than the zero state. Thus, positive logic (logical
one) or negative logic (logical zero) must be clearly specified. An H state
could be a logical one or a logical zero. However, H must always represent
the more positive level. A circle at the symbol input shows signal polarity
required to activate the function. Figure 4-4 shows four pairs of symbols that ~
have the same truth tables and can be used interchangeably. The same output
function is performed by what appears to be two different logic symbols. The
following discussion will show that they are the same. Therefore, more than
one symbol can be used to represent a particular function.
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Figure 4-3. Gate Symbols
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4-15. DeMORGAN'S THEOREM AND LOGIC SYMBOLS.

4-16. De Morgan's Theorem states: A- B=A +BandA+ B= A - B,
where the dot (-) is read as "and" and the cross (+) is read as "or'". The
bar across the letters is read as '"not'". The theorem shows that an AND
gate with an inverted d output is the same as an OR gate with inverted inputs.
The expression X = A- B is correct for the AND gate with the inverted output
as in Figure 4-4D. From De Morgan's theorem,X = A - B = A + B and the
symbol for A + B is the OR gate with inverted inputs shown in Figure 4-4D.
Thus, the same truth table will work for both symbols. Remember that the
symbol used must describe the logic function performed. Positive and
negative logic differences are listed in Figure 4-4. When positive logic
symbology is used to represent negative logic functions, the dual of the
function is produced. For example, a positive logic AND gate becomes a
negative logic OR gate. Thus, AND is the dual of OR and NOR is the dual
of NAND.
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SECTION V
CESIUM BEAM TUBE REPLACEMENT PROCEDURE

5-1. GENERAL.

5-92. When it is definitely established that the cesium beam tube is defective,
the following replacement procedure should be used. The procedure consists

of three parts:
a. Removing the old cesium beam tube.

b. Installing the new tube.

c. Adjustments required for optimum performance with the new tube.

5-3. REMOVING THE CESIUM BEAM TUBE.
5-4. To remove the tube, proceed as follows:

a. Disconnect power from the Model 5061A and remove instrument top
and bottom covers.

b. If Option 02 (internal standby battery) is installed, depress battery dis-
connect pushbutton switch S8 located on a bracket on the bottom of the instrument

near the center of the deck.

¢c. Remove three miniature plugs P1, P2, and P3 from the bottom of Har-
monic Generator Assembly A4.

e. Locate the two large white wires connected between the beam tube and
power supply. These wires are the +3500V and -2500V supply leads. Unplug
+3500V plug J4 and -2500V plut J3 by turning the metal lock on each connector

plug.

f. Loosen four screws in the beam tube hold-down straps. Do not remove
straps at this time.

g. Release snap-locks on both cable plugs P16 and P17 by moving the bar
at the bottom of the plug toward the front panel. Disconnect P16 and P17.

h. Rotate beam tube 45° to allow removal of Harmonic Generator Assembly.
If beam tube is stuck in place, carefully loosen each end.

i. Remove Cesium Oven Controller Module A1l by unplugging Al11P1 from
the bottom of the instrument, removing two screws at the rear of the module,
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and one screw accessible from the bottom at the front of the module.
(There are two screws located at this point; the screw closer to the rear
of the module is the correct one).

j. Disconnect Harmonic Generator Assembly by removing four screws
from flange attached to beam tube. The harmonic generator will be mounted
on the new cesium beam tube.

k. Carefully lift out beam tube after removing screws and hold-down straps.
Save plastic straps under holding straps.

5-5. CESIUM BEAM TUBE INSTALLATION.
5-6. To install new beam tube, proceed as follows:

a. Place new beam tube in the instrument with the label facing up so the
waveguide flange for the harmonic generator faces toward the center of the
instrument (see Figure 3-5). Place the two plastic straps and the two metal
hold-down straps over the beam tube. Insert the four screws in the hold-down
straps and loosely fasten the beam tube in place. Rotate the tube so that
harmonic generator may be installed.

b. Connect +3500V plug J4 and -2500V plug J3 and lock connectors in place.

c. Connect the two beam tube cable plugs to their jacks, J16 and J17, and
lock connectors in place.

d. Attach Harmonic Generator Assembly A4 to the new beam tube. The
knurled cavity tuning control on the harmonic generator is positioned up.
Tighten the four mounting screws securely to insure a good electrical
connection.

e. Rotate the beam tube to provide top cover clearance and permit electrical
connections to the Harmonic Generator Assembly. Tighten the four screws
in the beam tube hold-down straps.

f. Observe identification markings on Harmonic Generator Assembly A4
and connect the white-red and blue wires.

g. Connect three miniature plugs P1, P2, and P3 to the bottom of the
Harmonic Generator. Note the connector markings for proper connections.

h. Remove All cover.
Note
Refer to Cesium Oven Controller A11 schematic ~
diagram in this manual to identify components re-
ferred to in the following steps.
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‘ i. Locate A11T1 (9100-0335) near the plug. Note the hot wire ionizer
taps called out on the new beam tube decal. Refer to the Cesium Oven Con-
troller schematic and note Hot Wire Ionizer Secondary of T1 chart located
at the lower right portion of the schematic. Connect A11T1 orange wires
as indicated on the new beam tube decal. Be certain that A11T1 secondary
strapping is correct.

j. Locate A11T2 (9100-0333) near the NORMAL - LOW switch. Note the
transformer taps called out on the new beam tube decal. Connect A11T2
white wires as indicated on the new beam tube decal tor LOW flux, and
yellow wires as indicated for NORMAL flux.

k. Locate A11T4 (9100-2234). Note taps called {for T4 brown wires on the
new beam tube decal. Connect brown wires for NORMAL flux.

m. Locate A11R21A, B and A11R24A, B stand-off terminals near the slide
switches. Remove the resistors on these terminals.

n. Install the resistors supplied with the new cesium beam tube on A11R21A, B
and A11R24A, B terminals.

0. Replace A1l cover.

p. Replace All assembly in the instrument and tighten the three mounting
SCrews.

q. Connect plug A11P1 to assembly and fasten snap-lock. This completes
installation of the new cesium beam tube. Leave the top and bottom covers
off since several adjustments are now required.

5-7. ADJUSTMENT PROCEDURE.

5-8. To adjust the 5061A for optimum performance, proceed as follows:

5-9. ELECTRON MULTIPLIER VOLTAGE ADJUST (A15R30, R31).

a. Connect the voltage probe lead of a high-impedance dc voltmeter
(HP Model 412A or equivalent), set to measure approximately -0. 25 Vdc, to
-2500 Vdc power supply assembly Al19, pin 3. Connect the common lead of the
voltmeter to 5061A chassis. The test point is located at the bottom, center
front of the instrument deck.

Note
An internal resistive 10, 000:1 divider gives -0. 25V dc for the
- -2500V dc supply.



b. Set MODE switch to LOOP OPEN.

¢. Connect power to the 5061A.

d. Set CIRCUIT CHECK switch to ION PUMP I and observe current "
indication on CIRCUIT CHECK meter of 5061A. Meter may indicate full
scale and then decrease. After indication decreases below 40, the -2500V
dc supply and cesium oven heater will be enabled. If ION PUMP I does
not decrease, see Paragraph 3-9,.

e. Set TIME CONSTANT switch to SHORT.

f. Locate R30 and R31 on Power Regulator Assembly A15. These resis-
tors are used to adjust the electron multiplier -2500 Vdc supply .

g. Note the electron multiplier voltage called out on the new beam tube
decal. The voltmeter should indicate 1/10, 000 of this value. For example:
if the electron multiplier voltage on the beam tube decal is -2200 Vdec, the
voltmeter should indicate -0.22 Vdc. If the voltage is too low, disconnect
power (and battery with Option 01) from the 5061A and reduce the value of
A15R30. If the voltage is too high, increase the value of A15R30. Connect
power to the 5061A, wait for the -2500 Vdc power supply to enable (see step d)
and observe the voltage on the dc voltmeter. Adjust A15R30 resistance until
the electron multiplier voltage is at the value specified for the new beam tube.
It may be necessary to increase A15R31 for proper electron multiplier voltage.

5-10. HARMONIC GENERATOR ASSEMBLY A4 ADJUSTMENTS. -

5-11. The Harmonic Generator Assembly removed from the old beam tube
should require only slight adjustment to operate with the new beam tube.

RF level in the beam tube cavity is adjusted by first optimizing the harmonic
generator for maximum 9192. 63 MHz signal; then adjusting this level into
the beam tube to obtain maximum beam current. During adjustment of the
Harmonic Generator Assembly, beam current is most easily measured by
connecting directly to the beam tube output. To do this, disconnect the cable
from AC Amplifier A7J1, located on the bottom, center front of the instrument
deck. Using the micon male-to-male adapter and the micon-to-BNC cable
provided with the 5061A, connect the BNC end of this cable to a picoammeter
or to the voltage probe of a high impedance voltmeter (HP Model 412A or
equivalent).

Note

The high impedance voltmeter is used in the voltmeter mode to
measure beam current by measuring the voltage drop across the
200 megohm input impedance of the voltmeter . .
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Note

The following adjustments hould be made only after the 5061A
is at operating temperature and the instrument is tuned to pri-
mary peak of the cesium resonance (refer to Paragraph 3-5,
Turn-On Procedure).

CAUTION

Adjust only those controls on Harmonic Generator Assembly A4
which are specifically referred to in the following procedure.
The others are factory set and should NOT be adjusted.

a. Set 5061A controls as follows:

TIME CONSTANT . . . .. SHORT
MOD.............. OFF
MODE ... .......... LOOP OPEN

b. Loosen microwave attenuator locking screw (see Figure 5-1) on Harmonic
Generator near beam tube flange and slide attenuator all the way out. This is
minimum attenuation position.

c¢. To monitor beam current, remove the cable from A7J1, connect proper
adapter cable to ATJ1, and connect this cable to the voltage probe of a high
impedance voltmeter such as the HP 412A.

d. Locate A11R27 MASS SPECT on Cesium Oven Controller All and adjust
for maximum beam current as indicated on the HP 412A. Tuning screw A4S5
(Figure 5-1) may require a slight adjustment at this time before a significant
beam current can be measured while adjusting A11R27.

CAUTION
Less than 1/2 turn of A4S5 should be necessary.
e. Adjust A4R1 on Harmonic Generator Assembly A4 (see Figure 5-1)

fully counterclockwise and observe beam current indication on the HP412A
Voltmeter. This current is the background level.

f. While observing beam current, slowly turn A4R1 clockwise to the first
peak maximum.

g. Loosen attenuator locking screw (Figure 5-1) and slide attenuator in

until the beam current is half-way between the first peak maximum and the
background level.
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h. Adjust tuning screw A4S5 to obtain maximum beam current.

Note
It is necessary to adjust A5S5 screw and locknut simultaneously.

i. Repeat steps e, f, g, and h to insure that the atomic transistion is not
saturated.

j. Pull out the attenuator slightly. The beam current should increase. If
the beam current remains the same or decreases, the cesium beam tube is
saturated and steps e through j should be repeated.

k. Loosen knurled tuning control lock on filter cavity of Harmonic
Generator A4 (see Figure 5-1).

1. Adjust the cavity tuning control on the filter cavity (see Figure 5-1) for
maximum beam current as indicated on the HP412A Voltmeter. Be certain
the cesium beam tube is not saturated. Adjust attenuator for more attenuation
if necessary. Tighten knurled tuning control lock on filter cavity.

m. Adjust OSC FREQUENCY COARSE control on front panel to insure the
beam tube is tuned to the central peak of the atomic resonance.

n. Adjust A4RI1 to its maximum counterclockwise position. Then slowly
turn it clockwise to the first beam current maximum. Continue rotating A4R1
through its range to check for a second maximum. If second maximum appears,
there is enough RF power available to saturate the beam tube. When this
condition exists, do not perform steps o, p; proceed to step q.

0. If no second beam current maximum occurs, gently pull the attenuator
knob out about 1/8 inch.

p. Again rotate A4RI1 to check for two maxima. Decrease attenuation and
rotate A4R1 to check for two maxima. Repeat until two maxima are present.

q. When two maxima are obtained, push attenuator knob down in small
increments (increase attenuation) and adjust A4R1 after each attenuation change
until only one maximum beam current point is reached. Adjust A4R1 for
maximum beam current as indicated on HP412A Voltmeter. Carefully tighten
attenuator locking screw.

NOTE
If there are still two maxima present with the attenuator set to
maximum attenuation, set the attenuator 1/16 inch out and lock
in this position. Starting at its maximum counterclockwise position,
adjust A4R1 clockwise to the peak of the first beam current maximum.
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5-12. BEAM CURRENT RECORD.

5-13. The HP 412A Voltmeter connection used in the previous adjustment
procedure (Harmonic Generator A4) will remain connected for the Beam
Current Record check. The ""peak', "valley', and ""background' figures
should be recorded and referred to, along with the beam tube serial number,
should it be necessary to contact Hewlett-Packard. The quotient,

Peak Signal - Valley Signal
Background Signal

is a good indicator of the beam tube's performance. A value greater than 1
indicates that the beam tube is performing satisfactorily.

a. Check the 5061A front panel controls. They should be as follows:

TIME CONSTANT. .. ... SHORT
MOD .............. OFF
MODE ............. LOOP OPEN

b. Adjust the front panel OSC FREQUENCY COARSE adjustment for the
primary peak of cesium resonance. Record this reading as the "peak signal."

c. Adjust the OSC FREQUENCY COARSE to the first minimum adjacent
to the primary beam current peak. Record this reading as the '"valley signal. "

d. Adjust the OSC FREQUENCY COARSE for the primary peak of cesium
resonance.

e. Remove A4P2 on the bottom center of the instrument deck from the
Harmonic Generator assembly. Record the HP 412A meter reading as the
""background signal'’.

f. Reconnect A4P2 to the Harmonic Generator Assembly.

g. Disconnect the HP 412A and adapter cable from 5061A.

h. Reconnect cable to A7J1 of AC Amplifier assembly.

5-14. PHASE MODULATION FREQUENCY ADJUSTMENT.

a. Connect a frequency counter to the sweep test output of Phase Detector
Module A8J2 located on the bottom front of the deck.

b. Adjust ABR10 MOD FREQUENCY 137Hz + 1 Hz on the counter. .

¢. Remove counter from A8J2.
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5-15. PHASE DETECTOR ZERO ADJUSTMENTS.
a. Check that MOD switch on front panel is OFF.

b. Disconnect +18.7 Vdc lead (white-red) from AC Amplifier A7.

c. Using adapter cables supplied, connect a dc voltmeter (HP 412A or
equivalent) to phase detector test output AS2J1.

d. Adjust ABR39, Phase Detector Zero, for a voltage reading ¢! less than
1 mV.

e. Disconnect dc voltmeter and adapter cable.
f. Leave the +18.7 Vdc lead (white-red) disconnected.
5-16. OPERATIONAL AMPLIFIER ZERO ADJUSTMENTS.

a. Locate TP1 and TP2 on bracket at bottom right side of instrument deck
near the front panel. Connect a clip lead between TP1 and TP2 to short the
input of the Operational Amplifier.

b. Connect a dc voltmeter (HP 412A or equivalent) to CONTROL BNC
jack on rear panel.

c. Switch MODE switch to LOOP OPEN and then to OPER. Observe the
voltage on 10 mV range of Voltmeter. This voltage will probably be drifting
since the operational amplifier integrates its internal zero offset. Adjust
A9R28, Integrator Zero, to stop this drift. Switch MODE switch from
OPER to LOOP OPEN and back to OPER. This will discharge the integrating
capacitor and permit using the voltmeter on a lower range for a more precise
zero setting. Again adjust A9R28 to stop any drift in the control voltage.

d. Remove dc voltmeter, and shorting jumper between TP1 and TP2.

e. Connect the +18.7 Vdc lead (white-red) to the Operational Amplifier
assembly A9.

5-17. PHASE MODULATION AMPLITUDE ADJUSTMENT.

a. Set 5061A controls as follows:

MOD .. . ... . ......... ON

MODE .. ........ 10 © . LOOP OPEN
OS FREQUENCY X10 /.. .. 250
CIRCUIT CHECK. ... ...... BEAM I
TIME CONSTANT .. ...... SHORT
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b. Observe CIRCUIT CHECK meter indication and adjust OSC FREQUENCY
COARSE to the central peak of atomic resonance.

¢ Adjust OSC FREQUENCY X10710 t0 100. The quartz oscillator is now
offset by -150 parts in 1010,

d. Using the Micon-to-BNC cable supplied, connect test output A7J6 on
the bottom instrument deck to the vertical input of an oscilloscope.
Note

This waveform should be a sine wave. If there is clipping or
distortion of this waveform, reduce ac gain by adjusting LOOP
GAIN control on front panel.

e. Adjust MOD LEVEL A3R20 on Multiplier Assembly A3 for maximum
voltage on oscilloscope. Then, turn A3R20 counterclockwise to reduce
this voltage slightly (5 to 10%).

f. Remove the oscilloscope connection from A7J6.

5-18. PHASE MODULATION PHASE ADJUST.

a. Check that the 5061A is set as follows:

MOD ON

MODE LOOP OPEN
0OSC FREQUENCY X10-10 100
CIRCUIT CHECK BEAM I
TIME CONSTANT SHORT

b. Using the Micon-to-BNC cable provided, connect an oscilloscope to
A8J1 on Phase Detector Assembly AS8.

c. Adjust A8R42 Phase Adj for the correct waveform as shown in Figure 5-2.

Note
If ASR42 has insufficient range, reverse the positions of A8R42
and A8R35, located inside the module, so that A8Q8 emitter is
connected to A8BR42 and A8Q9 emitter is connected to A8C20.
Repeat step c.

10

d. Reset OSC FREQUENCY X10 "~ to 250.
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5-19. AC GAIN ADJUSTMENT.

a. Set the 5061A as follows:

MOD ON

MODE OPER

0OSC FREQUENCY x10-10 250

CIRCUIT CHECK 2ND HARMONIC
TIME CONSTANT SHORT

b. Adjust LOOP GAIN control on front panel for a reading of 40 on the
CIRCUIT CHECK meter.

5-20. BEAM I METER ADJUSTMENT.

a. With instrument operating and CONTINUOUS OPERATION light on,
set CIRCUIT CHECK switch to BEAM I. Adjust BEAM I METER adjust
for 20 on the CIRCUIT CHECK meter.

5-21. C FIELD ADJUSTMENT.
a. Perform steps in Paragraph 3-8, k, C Field Adjustment.
b. Replace bottom cover. This completes the Cesium Beam tube

replacement procedure. Adjustments are complete and the instrument
is ready for use. Perform the Initial Turn-on Procedure of Paragraph 3-5.
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5061A CHASSIS PARTS PAGE 1
REFD DESCRIPTION OPT PART-NUMBER! REFD  DESULKIPTIUN 0PT  PART-NUMRE
OPTIUNS 0102403
M1 METER 50-0-50 UA 1127-1472
C1 C F LUOL MF 75V N1 60=0975
NDIAL TURNS COUNT 1140=-0016
€2 C F 4 MF 30V N160=2048
o TRANSISTUR INSUL 127-0076
rF L005 MF 250V 0160-3043 ,
CLAME TRANSISTCR 1200=-0087
£5 C F LOUD MF 50V N180-0090 4 ‘ ‘
RUSHNG TRANSISTK 1205~0092
e C F 47 MF 35V 018N=-0097
o J5 RECEPT N 1250=-n107
J7:951
TRMINAL FEEOTHRU 0340-0038 , ,
Jé CONN RF 1257-0140
JBy1N, 114124145
RySH INSULATOR N340-0039 | 15,2
INSUL FEED THRU 0340-0119 | J19 CONN S5PIN MALE 1251-0111
CAP WIRE TERMIN N362-0187 | J1B8 CONN 4PIN FEMALE 1251-0128
KNUB BAR 625D 0370-0104 J2n CONN 3PIN MALE 1251-0146
;gﬁ& FUAM 125 W 0460-0114 INSERT CUAX PLUG 1251=n179
P17 CONN 5 PIN 2C0AX 1251-0182
FASTNER n51n-0182
RETAIN CONN 1251-n215
SHAFT LOCK NUT nN590-0035
Ple CUNNECTUOR 9 PIN 1251-0216
R 6 R F 12M 1% 1w N730-0149
CUNN HUUD 1251-n217
R4 R F 1K 2% .250W 0757-0924
LOCK PUSTS 1751=-0218
R1 R F 5.2K Z2%.250W 0757-0946
CONN RET 15PIN 1251-02720
RG R F 10K 2% -250W 0757-0948
CUNNECTOR HUOD 1251=-0222
R2 R F 15K 2% .250W 0757-N952
HOOD R&P COUNN HYX 1251-1977
RS R F lOOK 2%.250H 0757-0972
J3 CUNN REP HEX 1251-1978
TUBING HS BLU 089N-0N878 P4
2 172"
p3 CUNN REP HEX 1251-1979




5061A CHASSIS PARTS PAGE 2
REFD  DESCKIPTION NPT PART-NUMBER|REFD  DESCRIPTION OPT PART-NUMBER
ALD OVEN ASSY. XTAL. 00105-6013 BRACKET-BUFF AMP 05061-0025 °
(Rebuilt = 00105-6034)
W1 CABLE AC PUNWER 114B-16A BRACKET-P .C .B 05061-0028
CLAMP TUBE Supp NS5060-0001 PANEL-INSIDE N5061-0029
INSUL TUBE SUPP 05060-0013 BRACKET-0USC N5061-0032
INSUL BEM TBE ST 05060-0021 BRACKET-P(B 05061-0035
INSUL 8M TBE BRA 05060-0024 DOOR-FRONT 05061-2020
ROD TB SUPP 05060-2002 PLATE-NUT 05061-2032
SPACER PANEL 05060-2014 BRACKET~TUBE 05061-2037
BRACK CHASS SUPP 05060-2064 SPACER-OPER AMP 05061-2038
RRACK MT C FEILD 05060-2082 COVER~-TOP op 05061-2041
03
COVER C FIELD 05060-2083
BAR 050612042
A3 ngg.?gég 5'9grc 05060-6001
aira
(Not Field Repairable) GUIDE 05061-2043
Ab GEN ASSY HARMONI N5060-6029
(Not Field Repairable) LOCK 05061-2044
Alo PW SPY A 2500VDC 05060-6092
(Not Field Repairable) PLATE-LEFT 05061-2045
A18 PW SPY A 3500VDC 05060-6093 01
(Not Field Repairable) 03
A12 TUBE AY CES BEAM 05060-6120 _
Al MOD AY=-SYNTH 05061-6001
BRACKET CAP N5061-0008
A6 MOD AY-FREQ DIV 05061-6003
PANEL~FRONT 05061-0015 ‘
AT MUD AY-AC AMP 05061-600%
PANEL=-REAR 05061-0016
A8 MOD AY-PHASE DET 05061-6007
CHASSIS-SMALL N5061-0017
AO MOD AY-OPER AMP N5061-6008
CHASSIS-LARGE 05061-0018 , ,
Al1 CS OVEN CONTRO 05061-6009 -~
P ANL—DUUR N5061-0019
Al4 BD AY-LOG CIR 05061-6016
PANEL-LEFT 05061-0020 ,
~8% AlS BD AY-PWR REG 05061-6017
03




. 5061A CHASSIS PARTS PAGE 3
REED DESCRIPTIUN 0PT PART-NUMRER| REFD DESCRIPTIUN OPT  PART-NUMELR
CONN RING RLP HX 1251~1981 S5 SWITLr TOGLLE 3101-01463
£1 FUSEHULDER 140n=0084 | S4 SWITCH TUGLLE 3101-1155%
F2,3
PLATE IDENT 7120-1255
RUSHING PUT EXT 1410-0052
PLATE SERIAL 7122-0082
DS? LIGHT RED 1457=0113
LABEL IDENT 7124=0960
DS1 LIGHT AMBER 1450-0114
Ll CHUKE FILTERSNMH 9100=0337
PIN DUWEL.125 D 1480-0017
L2 CUIL FXD 5 UH 9100-0329
PIN KULL 1480-0059
T1 TKANSFURMER 9100-2449
Q2 TRANSISIR 2N1701 1854-0020
CT 18438X17X9.25 9211-1126
Egé NIVDE SIL 30WV 1901-0040
‘ CT 22.25%X21X1 5.4 3211-112%
Y 52 . -
8 ROV SK 3% . 75H 2100-1414 RAG PULYETHYL 9220=-0012
< 23 ? - 5
6 VAR 20K3%5TURN 2100-242° P AL~ TOP—BOTTUM 92201304
R VAR MTG BRACKT 2100-2427 bUST POLY 6X6 9220-1347
w : 25 AR
! ROVAR 250K 20% 210n-2429 PLATE FLUTED AL 5000-0053
F2 FUSE LAMP 115V 2119-0001 SILE COVER 5000-0747
3 SE - 0-N00
) FUSE 34 2110-n003 GUILE BOARU PC 5040-457 8
F FUS ¥ 0000
' USE 230V 1 AMP 2t10-0007 FRAME AY 8X1l6 #M 5060-0736
D=0
LAME INCD 2140-0025 BUTT COVER ASSY 5060-0755
f sv G’OQ K : "
NUT REX 295 40 HNOLE ASSY SIDE 5060=-NT763
y 5 1. Y { Q
Si SWTCH 2S£ 12P0S 3109-0893 RTNK HNOLE ASSY 5n67-NT65
=S i - : 2INN-NRG4L
. S? SwTLH 3SEC 3PCS 3100=-089 FT AY=FULL MUD S06N-0767
> SwWITCLH SLIDE 3101-0N33 K 1T-8H RACK MT 5060-0777
h < ) S ] (2]
>6 SWITCLH SLIDE 3101-0045 APPL ICATION-NOTE 52 5951-0052
57 SWITCH P-BUTTCN 3101-0124



5061A CHASSIS PARTS

Page 4

REFD DESCRIPTION OPT PART-NUMBERIREFD DESCRIPTIUN OPYT PART-NUMBER
W24 CABLE=-AY TEKM Ns06l-6058 |Al17 BD AY-TERMINAL 05061~-6018-
W25 CBL AY-OPER AMP N5061-6059 [AL3 MOD AY-BUFF AMP 05061-6030
CBL AY-MAIN 0sne1-6060 |H1 CABLE-AY FRONT 05061-6035
W29 CBL AY-0OSC 05061 -6064 (W2 CBL-AY BUFF REAR 050616036
W3n CBL AY-BUFF SYNT 05061-6065 |H3 CBL-AY SYNTH 05061-6037
CBL AY-PANEL Ns061~-6066 [HE CABLE AY-MULT 05061-6038
CBL AY-PANEL 050616067 |¥5 CABLE AY-O0SC 05061-6039
W32 CBL AY-DIG DIV 05061-6069 |Wé CABLE AY-USC 05061-6040
KIT-ACLESSURY 05061-6070 |W7 CBL-AY 2ND HAR 05061-60461
OPT 1 AY-CLUCK 05061-6074 |W8 CABLE AY-E TO LO 05061-6042
* Wa CBL-AY PHASE DET 05061*604’
OPYT 2 AY-BAT 02 05061-6075
HWiD CBL AY MOD MULT 05061-6044
OPT 3 AY-CLK BAT = 05061-6076 | ), CBL AY-SYNTH 050616045
Wiz CBL AY FREQ DIV 0506160486
Wi3 CBL AY-FREQ DIV 05061-6047
Wig CBL AY-TUBE 05061-6048
Wis CBL AY-MULT N5061-6049
Hié CBL AY-PHASE n5N61 ~-AN50
1Wlg CBL AY-FREQ B8061 =608
¥19 CBL AY-FKEQ DIV 05061-6053
W20 CBL AY-FREQ DIV N5061-6N054
W21 CBL AY- PHASE ﬂSﬂél-—éﬂS‘
W23 CBL AY-MOU 05061-6057

-



Al SYNTHESIZER ASSEMBLY (05061-6001)

PAGE 5

REFD DesSLRIPTIUN NPT PART-NUMBER {REFD NeSCREPTIUN PART-NUMRER
INSUL FEED THRU 024n-n119 (CR28 C ¥ VAR 39PF 30V 0122-001172
j% \ CONN BULKHEAD 1250=-0258 |(C21 € F 200u PF 300V N140=-01R0
g -
cin C F &8 PF 300V 0140-019G)Q
S1 SWIlICH THUMBWHEL 3100-2063
Ct C F 20u PF 300V N14N—-N220
LASEL MAKKING 7124-0845 2593946
CHASSIS-SYNTH 050610001 (C34 C ¥ 300 PF 300V N140-022%
COVER-SYNTH N5061-0002 (L33 C F 500 PF 300V 014n=-023%4
PLATE-END N5061-20n3 L4 C F »ul MF 100V 0150~-0093
Bs12¢22327535,
38,4041 s42 0435
PLATE-END 05061-2005 | 48
BU AY-SYNTH a95061-6002 (C3 C F .1 MF 50V 0180-0121
67151 7,20
C & L MF 25V N160-n127
2324425628529
30931932 9%%
C1l1
ci6 C F .47 MF 25¥ 0160-0174
C36 C F 600 PF 300V 0160-0340
€49 C F B MF 30¥ nNigo-=-0n1n
€45 C F 60 MF sV 0180-0106
cs C F 6.8 MF 35V 018n-n1156
9,13
ca7 C F 2.2 MF 20V 0180-0197
c1 C F 1 MF 35y 01 A0-0291
2¢18,19,37
TERMEINAL TURRET 0340-0037
BUSH INSULATOR 0340-0N039
Yis CRYSTAL 12.632MH N410-N143




Al SYNTHESIZER ASSY (05061-6001) (Cont'd)

PAGE 6

REFD DESCRIPTION NPT PART-NUMBER REFD DESCRIPTION OPT PART-NUMBER
(3%3 TRANSISTUR NPN S 1854-0023 {12 COIL F RF 9140-0187
018 TRANSISTUR NPN S 1854-0035 |©° COlL:F .22Un 9140-0190
Q19,  _TRANSISTUR2N3563 1854-0092 |- COIL CHUKE 200UH 9140-0237
21,224,265,
BD-BLANK 05061-2002

Q20 TRANSISTOR NPN S 1854-0273

T1 XFMER BLK 0OSC N5061-8001
ggqﬁb 3%133&38i£ 30WV 1901=0040 _
181291 20:28.39, 72 XFMER BLK OSC N5061~8002

T XFMER -DR 05061-800
CR29  DICDE SIL 75wV 1901-0050 | ' FMER SAMPLER-D 15061-8003
325 34,35

T4 XFMER MHZ OUTPUT 05061-8004
CR36  DIODE SIL 35wWIV 1901-0146
CrR37
CR?20  DILUE BRKDN 10V 1902-002% .
CR8 DIUDE BRKDN6. 8LV 1992-0052
CR33  DICDE BRKDNT.5 V 1902-0064
CR27  DIOLE BRKONZ. 87V 1902-3024
ggé NIODE BRKUNS5.62V 1902-3104
CR7 DIUDE BRKDN9.09V 1902-3149
CR14  DIUUEL BRKDNL3 .3V 1902-3193
CR25  DIODE BRKUNL&.TV 1902-3203
CR3 DIUDE GERM 60WIV 1910-0016
R4 THRU 6
CR10 THRU 13
fR15 THRU 18 .
CR21 THRU 24
&2 COIL RF 1.2 MH 9140-0046 )
L7 COIL LUH 9149-0196
L6 CUIL FXU 1000 UH 914n-0137




Al SYNTHESIZER ASSY (05061-6001) (Cont'd)

REFD DESLRIPTIUN

PART-NUMBER

REFD DESCRIPTIUN 0Py

PAGE 7

PART-NUMRER

RA73 B F 2.21Ml%.125¥W
7 RS ROF 4.75M2%.1254
RA1 " OF 1M 1% .125W
7aR

_77 R b LelM LE.1254W
R73

R2 R:F 390 UHMbDY 2W
ka7 P F SUQ0K L%.125¥W
R7R R F 392K 1%.125W
R&4 R F %6 UHM2%.254%
ke IR

71 R OF lUQ UHMZE .2W
78,93

RH1 R F 200 UHMZZ.Z2W
RS7

R95% R F Z4u OHMZ2Z.2HW

470 OHMZ2E.2W

R7 R F 3K 2% <250W
912145155260
61,68

RLO R F 3,9K 2%.250W
1852242353064 37

259 R F 4.,7TK 2%.250W

0698-3126

0698-3127

0698-3129

n698-3130

0698-3633

0721-0011

0757-0479

N757-0894%

C757-0900

0757-0907

0757=-0909

0757-0916

0757-0924

0757-0928

0757-0931

0757-0935

0757-0938

0757-0940

R27 R F 5.1K 2%.250W

rR9? R F S5.0K Z2%.,250H

RE4¥ R F 02K 2%.250W

Ré64 P F b.HBK 24.250CH
R29 R F LUK 2% -25CHW
ggg 515555805

R 89 R F 12K 2% .250KW
RB2% R F 2UK 2% -250W
R8O R F 33K 28 .25CW

RS4% R F 39K 2% .250W

R52 R F 02K 2% «250W

R11 R F 100K 2%.250CW
24934569, 79

CRYSTAL SOC HC6U

1¢€2 INTEGRATED CIRC
1C1 INTEGRATED CIRC
34699

1C5 INTEGRATED CIRC
{%8 INTEGRATED CIRC
1C4 INTEGRATED CIRC
7910

2%4 TRANSISTOR NPN S
Q17 TRANSISTOR 2N708

01 TRANSISTOR 2NT709
02 THRU 16

07570941

Q757-N942

0N757-09473

N757-0944

0757-0948

D757-095%0

075 7-09%5%

0757-0960

C757-0962

0IST-0967

0757-0872

120n-0758

1820-0079

1820-008"7

1825-0081

1820-031¢%

1820~-032¢

1854-000"

1854-0D00¢

1854 —-000¢



PEFD

DESCRIPTIUN

(Option 02 = 05021-6075)

OPTION 02 BATTERY CHARGER A2

(P.C. BOARD IS 05061-6019)

PART-NUMBER

REFD

DESCRIPTION
(Option 03 = 05061~607

oPT
6)

PAGE 8

PART-NUMBER

l

C F 500 MF 75V
R F 10K 2% .250W
TRANSISTUR [NSUL
CLAMP TRANSISTOR
RUSHNG THRANSISTR
BATTERY 24V2.3A
LIGHT RED
TRANSISTR 2N1701
FUSE 3A KADIAL
LAaMP INCD

SWITCH P-BUTTON
BRACKET-CAP
PANEL-LEFT
BRACKET-BATT
GASKET-BATT

BD AY-BATT (CHARG

018n-0047

N757-0948

1200-0n76

1200-0087

1200-0092

1420-0053

1450-0113

1854-0020

2110-0274

2140-0025

3101-0124

05061-0014

05061-0021

05061-0026

05061-0027

05061-6019

C F 500 MF 75V

« 2 50W

R F 1uk 2%

CLOCK 24 HR

RING THRU CLOCK

BELEL AND WINDOW

TRANSISTUK INSUL

CLAMP TRANSISTOR

BUSHNG TRANSISTR

RECEPT BNC

BALL -STUD RECVR

BALL STUD FASTNR

BATTERY 24V2.3A

LIGHT RED

TRANSISIR 2N1701

FUSE 3A RADIAL

LAMP INCD

SWITCH P-BUTTCN

CAN RND

INSULATUR RECEPT-

BRACKET-CAP

PANEL-CENTER

PAEL~LEFT

7180-0047
0757-0948
1010-0021
1010~0022
1010-0023
12000076
1200-0087
1200-0092
1250-0102
1390-0143
1390-0144
1420-0053
1457-0113
1854=0020
2119-0274
2140-0025
3101-0124
TI00-10565
5020-0176
05061-0014
N5061-n023

0G5N61-0024

-



OPTION 03
Ab DIGITAL CLOCK AND A2 BATTERY CHARGER PAGE 9
(05061-6076)

REFD DESCRIPT[GN 0PT PART-NUMBER REFD DESLRIPTIOUN 027 PART-NUMBFEP

5 (Option 03 = 05061-6076) {Battery Charger Board = 05061-6019)
BRACKET-BATT 05061-0026 10 C F 500 PF 300V f14n-0234
GASKET-BATT N5061-0027 %% C F .0l MF lU0V 0150=1093
KNUB-CLUCK N5061-2011

Cé C + .1 4F 50V N15nN-0121
PLATE-CENTER 05061-2022 )
C2 C F 1 MF 25V N167=-n127
€3,9,15
DLATE-LEFT nNSN61L-20213
C4 C F 60 MF &V NLRN=-N1NG
MOD AY-DIG DIV N5061-6011 €13,14
RU AY-BATT CHARG Ns5N61-6019 %; C F 100 MF 30V 0187=0113
COVEK—AY TOP 05061-6034 ,
cl1 C F 6.3 MF 35V 0180-0116
CBL AY-FKEQ DIV N5061-6061 , o
Cc12 C F 2.7 MF 35V 018N=-0117
CBL AY-DIG DLV 0S5061-6062 ; o
. TERMINAL SULDR 0360=0065
CBL AY-DIG DIV NSH61-6068
TERMINAL .04 D 0360~0124

: CBL AY-CLOCK 05061-6071 ,

RELAY DPDT 28V24 N490-04T75
g2 R3F 120 UHM5% 2W N698-3622
R28 R F 10 DHM1%.12W 0757-0346
R9 R F 750K 1%.125W 6757-0486
ReT7,%51
R22 R F 68 UHMZ2%. 25W nN757-0896
R21 B F 100 OHM2%.2W 0757-0900
R25
R & R F 200 UHM2% .24 n757-0907
R45,53
R42 R F 240 UHMZ2%.2W nN757-0909

. R59 R F 510 OHM2%.2W N757-0917




OPTION 02

A2 BATTERY CHARGER BOARD PAGE 10

(05061~-6019)

RETD  DESCRIPTIUN OPT PART-NUMBER | REFD  DESCRIPTIUN OPT PART-NUMBER
o1 R F 1K 2% .250W 0757-0924 819 TRANSISTUR NPN S 1854-0003
R5:11918:20:2%9 2026425
32,30,32.33,39
Q1 TRANSISTUR 2N708 1854-0005
3,4i5 é12.9.15.
R4 R F 1.5K 2%.250W 0757-0928 16+17018522,24
R 14% B F 2K 2% .250W N757-0931 Q7 TRANSISTURZN3053 18540039
15,19%,29,34436, 10,1
by 4h, 50,52
Q2 TRANSISTOR2N2 646 1855-0010
§§§ R F 2.4K 2%.250W 0757-0933 21,23
SCR1 SWTH SILI CONTRO 1884-0003
R 3 R F 3,9K 2%.250W 0757-0938 | SCR2
RBe1C. 27431438,
CR1 DIODE SIL 60OPIV 1901-0029
CR2 THRU 4
262 R F 5.1K 2%.,250W 0757-094} CR&6 THRU 9
163 R F 5, 2%.250 N757-0942 CR18  DIODE SIL 30WV 1901-0040
506K 2%e25NHW V757-0947 58180,17199
235 R F 10K 0 250M -0
37,4 1.43,49,55,22 2 0757-0948 CRS5 DIODE BRKON5.11V 1902-0041
57 CR11ls
17 R F 15K 2% .250W 0757-0952 CR19 DICDE BRKDNS5.62V 1902-3104
40 5445660
CR17  DIODE BRKOUN14.7V 1902-3203
13, R F 20K 2% 250W 0757-0955
CR1D  DICDE BRKDNL7.8V 1902-3224
112 R F 39K 2% .250W 0757-0962
CR12 DIODE BRKDN31.6V 1902-3290
17 R F lobK 5% .SW 0758-0063
?%1?3 8‘3?5 GERM 60WIV 1910-0016
Cé4 : N-
£ INTEGRATED CIRC 1820-0080 13:4¢6 6:27: ;
24,
. - (R - R Y-
c7 INTEGRATED CIRC 1820-0086 215 RV 50 OHM 10% 2100-1769
o RATE 0~
8 11N¥t6 ATED CIRC 1820-0094 B-BLANK 050612019
c1 INTEGKATED CIRC 1827-0315
cg INTEGRATEU CIRC 1820-0329 -
’ ®
e TRANSISTUR PNP S 1853-0001




OPTION 01 DIGITAL CLOCK
A5 DIGITAL CLOCK MODULE (05061-6011)

PAGE 11

PART-NUMBER

REFD DESCRIPTIUN oeT REFD DESCRIPTIUN OPT PART-NUMBER
CLUCK 24 HR 1010-0021 BRUSHING SNAP BLK 0600-0024
RING THRD CLOCK 1010-0022 gg SWITCH P-BUTTON 3101-0082
REZEL ANU wWINDOW 10in-0023
S8 SWITCH P-BUTTON 31101-1159

RECEPT BNC 1250-0102
LABEL MARKING 7124-1845%

BALL =~STUD RECVR 1390-0143
CHASSIS-DIG O N5061~0011

BRALL STUD FASTNAR 1390-0144
COVER-DIG DIV NSCa1-0n12

CAN RND 7100-1065
BRACKET-DIG DIV 08061=-0NN113

INSULATOR RECEPT 502n-0176
BRACKET-GUARD 05061-0037

PANEL-CENTER 05061-0022
PLATE-END NSN61=-2025

PAEL—-LEFT 05N61-0024

. PLATE-END NS5NE1=-2027

KNOB=-CLOLK 05061-2011
BD AY-INTER CONN 080616012

N PLATE-CENTER 08061-2022
BD AY-PRE CLOCK 05061-6013

PLATE~LEFT 05061-2023
BD AY-MAST CLOCK NS5061-6014

MOD AY-DIG DIV 05061-6011
BD AY-PWR SUP 05061-6015

COVER-AY TUP 05061 -6034
BU AY SWITCH 05061 -60n33

CBL AY-FREQ DIV 05061-6061

cB8L AY-0I6 DIV 05061-6062

coL AY=-ULIG DIV 05061-6068

CBL AY-CLOUOCK 05061-6071




A5A1 POWER SUPPLY AND 1 PPS QUTPUT
BOARD ASSEMBLY (05061-6015)

PAGE 12

REFD  NESCRIPTIUN OPT PART-NUMBER | ~ REFD  DESCRIPTION PART-NUMBER
c12 C F 30 PF 500 V 0140-0203 RS R F 1.6K 2%.250W 0757-0929
c1o CF LUl MF LOOV 0150-0093 R 21 R F 2K 2% .250W 0757-0931
€17 R22
Ca C F G5 MF 100V 0150-0096 R1 R F 5.6K 2%250W 0757-0942
£e
R10 R F 10K 2% .250M 0757-0948
€13 CFE 1 MF 25V 0160-0127
J1 CUNN RE PC 1250-0257
c19 C F 2.2 MF 25V 0160-0128 THRU 4,
2 C F 022 MF 200V 0160-0162 Ic1 INTEGRATED CIRC 1820-0313
C1s C F .47 MF 25V 0160-0174 Q3 TRANSISTOR PNP S 1853-0001
1 CF 47 ME 35V 0180-0097 Q4 TRANSISTOR NPN S 1854-0003
5 06,9, 10
6 C F 10U MF 20V 0180-0098 Q11 TRANSISTUR 2N708 1854-0005
7,18 012,7
‘16 C F 6.8 MF 35V 0180-0116 1 TRANSISTR 2N1701 1854-0020
A Y
- .7 MF 35V 0180-0117
S TV S AL 08 TRANSISTOR NPN S 1854-0035
- . 0360-0124 CR1 DIODE SIL 30WV 1901-0040
TERMINAL .0% D R 10,0k
P L12W 0757-0346 |
3, 1 F 10 oMMz CR4  DIUDE SIL 50PIV 1901-0049
€RS, 6,
. ' . 25W 0757-0894 o
“ R F 56 UHM2%.2 cR2 DIODE SIL LOQPIV 1901-0410
? R F 100 UHM2% .2W 0757-0900 ‘
'35 798512518 CR13  DIUDE BRKUN 10V 1902-0554
CR1%4, 11,12
115 R F 200 UHM2Z.2W 0757-0907
119,20 CR8 DIODE BRKDN13.3V 1907-3193
590 UHM2% o 2 W 0757-0914
ppy R 290 unme R13 R V 1K 102 .5w 2100-1773
6 R F 630 UHM2Z.2W 0757-0920 | T1 TRAN SFURMER 9100-2448
(17,25,26
L1 CUIL 53.8UH LPER 914N-0154
123 R F 1K 2% .25CHW 0757-0924 L2
154
BD-BLANK 05061-2015
T2 TRANS-1PP S 05061-8010




A5A2 MASTER CLOCK BOARD ASSY

(05061-6014)

PAGE 13

REFD DESCRIPTIUN OPT PART-NUMBER REFD  DESCRIPTIUN OPT PART-NUMBEF
€9 C VAR 0121-0105 R20 R F 100K 2%.250W 0757-0972
Cé C F 2000 PF 300V 0140-0180 CRYSTAL SUCKET 1200-0159
t%g C F 15 PF 500 V 0140-0202 {%1%4 INTEGRATED CIRC 1820-0086
¢ Se
C10, C F 680 PF 300V 0140~-0208 {Eg INTEGRATEU CIRC 1820-0094
Cé C F 500 PF 300V 0140-0234% -
ca gg% INTEGRATED CIRC 1820-0315
€4, C F .01 MF 100V 0150-0093 16 INTEGKATED CIRC
Y e
IC7T¢8¢9+10:11 182n-0329
c1 C F oL MF 50V 0150-0121 A
¢l 8% TRANSISTOR 2N708 1854-0005
C3 C F 1 MF 25V 0160-0127 N
P3 TRANSISTUR 2N70NS 1854-0009
Phsy5e6,7
‘ C F 24 PF 300V 0160-0196
CR1 DIODE SIL 30W 901-0040
TEKMINAL SULDR 0360-0065 §64{§,6.7.8'9' , 1901-0047
k4
Y1 CRYSTAL 1MC 0410-0012
CR3 DIODE BRKDN7.5 V 19020064
RS R F 100 OHM2%.2W 0757~-0900
£98y24510 L2 COIL FXD 1000 UH 9140-0137
R18 R F 510 OHM2%.2W 0757-0917 t% COIL 53.,8UH 1PER 9140-0154
R7 R F 680 OHM2%.2W 0757-0920 _
BO-BLANK N5061-2014
R1 R F 1K 2% .250CH 0757-0924
499, 1251191721 T1 TRANS—L1MHI~4MH7 nsS061-8005
23,25
T2, TRAN S= SYNC Ns5061-8009
R13 R F 2K 2% .250W 0757-0931 61-800
19,265,299,
30 THRU 46
R?2? R F 3.9K 2%.250W 0757-0938
R2 R F 8.2K 2%.250W 0757-0946
%4 R F 10K 2% .250W 0757-0948
%

15916:27,28




A5A3 PRESET CLOCK BOARD ASSY

(05061-6013)

PAGE 14

REED DESCRIPTIUN OPT PART-NUMBER REFD DESCRIPTIUN PART-~-NUMBER
n 2 C F 56 PF 300V 0140-0191 Qi1 TRANSISTOR ZNT09 -
) 92 THRU 13,15 NT70 1854-0009
21 C F 150 PF 300V N1405-0196
<3 g CR17 DIUDE SIL 30wy 19010040
CR18
TERMINAL SULDR 0360-0065 CR19 DIODE
THRU'Zﬁ, GERM 60KIV i910-0016
142 R F 510 OHM2E .2W Q757-0917
2150, 54
g%:v SWITCH THUMBWHEL 3100-2061
'
139 R F 1K 2% .250W 0757-092% ByCeDy Fy
144045 ,47 48549,
§1’52' 53'55’500
38961, 67 BD-BLANK 05061-2013
'3 R F 1.5K 2%.250W 0757-0928 CONNECTOR-6 PIN . -
439,10,15, 16, 05061-2024
'1622:72 7528533,
(g
i R F 2K 2% .250W 0757-0931
2969798512913,
418B319:2002%
'Be2be 30531532,
iSe 36, 37' 380400
1.60
5 R F 3K 2% .250W 0757-0935%
117:,23%,29
59 R F 3.9K 2%.250¥ N757-0938
43 R F 10K 2% .250W 0757~-0948
6,57
s INTEGRATED CIRC 1820-0080
0D,11,17
riz INTEGRATED CIRC 1829~-0086
E% INTEGRATED CIRC 1820-00%94
13 INTEGRATED (IRC 182n-n315%
C1%4.16
o3 INTEGRATED CIRC 1820~0329
“he5.691
14 TRANSISTOR NPN S 1854-0003




A5A4 SWITCH BOARD ASSY
(05061-6033)
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A5A5 INTERCONNECT BOARD ASSY
(05061-6012)

REFD  DESCRIPTIUN OPT PART-NUMBER | REFD  DESCR IPTIUN 0PT  PART-NUMBER
€2, C VAR Tu-350PF 0131-0006 B~ LANK 050612012
%c1, C F luu PF 300V 0140-0176 CONNECTOR=12 PIN 05061-2025
C F 440 PF 300V n140-0231
R2, R F 1K 2% +250W n757-0924
R3, R F 2K 2% «250W 0757-0931
R1, R F 10K 2% +250M 0757-0948
11,  INTEGRATED CIRC 1820-0315
01, TRANSISTOK 2NT08 1854-0005
BD-BLANK 05061-2030




A6 FREQUENCY DIVIDER MODULE (05061-6003)
(P.C. BOARD ASSEMBLY IS 05061-6004)

PAGE 16

REFD  DESLRIPTION OPT PART-NUMBER | ReFD  DESCRIPTION OPT PART-NUMBER
INSUL FEED THRU 0340-0119 22 C VAR 9-3%5 pF D121-0046
J1 CUNN BULKHEAD 1250-0258 -
13 rruY €20 C F 1300 PF 500V 0140-0154
SCREW 4—40X.2 50 2230-0024 | €25 C F 3000 PF 300V 0140-0159
CABLE 1 COND s120-0106 | £2¢ C F 5600 PF 300V 0140-0170
23!!
BRAID MONEL RF 8160-0035 | C11 C F 100 PF 300V 0140-0176
cs C F 560 PF 300V 0140~0178
L2 FLTR FEEDTHRU 00106-6059
L3 €13 C F 1000 PF 300V 0140-0179
SHIELD DIVIDER 05060-0012
c27 C F 2000 PF 300V 0140-0180
‘11 FLTR A FEED THRU 05060-6061 -31
COVER—BOTTOM 050610003 | £81 C F 8200 PF 100V 0140-0184
COVER-TOP 05061-0004 | 32 C F 47 PF 500 V 0140-0204
PLATE-END 05061-2028 | c12 C F 680 PF 300V 0140-0208
PLATE-END 05061-2029 | ca0 C F 200 PF 300V 0140-0220
8D AY-FREQ DIV 05061-6004 | ¢35 C F 220 PF 300V 0140-0221
€35 C F 360 PF 300V 0145-0228
c17 € F 44U PF 300V 0140-0231
C42 C F 2250 PF 300V 0140-0235
c8 C F_.1_MF 50V 0150-0121
€10,18,15,24,28,
29,304 32,534,55
Cé C F 1 MF 25V 0160-0127
€7926543,48
c1 C F .0l MF 200V n169-0161
C699914,16
C44 C F .022 MF 200V 0160-0162




A6 FREQUENCY DIVIDER MODULE (05061-6003) (Cont'd) PAGE 17

a (P. C. BOARD ASSTMBLY IS 05061-6004)
REFD  DESCRIPTION OPT PART-NUMBER } REFD DESCKIPTION 0PT PART—-NUMRER
- €47 C F 033 MF 200V 0160-0163 | re P F LK 2% .250W 0757-0924
RBy 40,72
€49 C F .47 MF 25V n160-0174
€53,56,57,58 RS54 R F lo2K 2%.250W 0757-0926
c328 C F ,015 PF 200V 0160-0194 R 36, R F lo3K 2%.250W 0757-0927
C39,41,50 R3B
€37 C F 012 MF 200V 0160-0301 RE6, R F l.5K 2%.250W 0757-0928
45 C F 1269 PF 300V 0160-0954 R10 R F l.6K 2%4.250W 0757-0929
22458
c2 C F 100 MF 30V 0180-0113
C3 R16 R F L.8K 2%.250W 0757-0930
53,65
TERMINAL SULDR 0360-0065
RS4 R F 2.4K 2%.250W 0757-0933
R2? R F 243K 1%Z.125W 0757-0474
R57 R F 2.7K 2%.250MW 0757-0934
§§1 5 glegxagnnzz.zsw 0757-0893 i 0757-0916
R4 R F 3.3K 2%.250W 57-093
35,37,43552,55,
@ 53 %69
ggg P F 3.6K 2%.250W P757-0937
_R7 R F 75 OHM2%.25H 0757-0897
R R F 4,7K 2%.250W 0757-0940
R1 R F 100 UHM2%.2W 07570900 22,33,45
R2428, 64
R F 5.6K 2%.250MW 0757-0942
R6T, R F 18U UHM2Z.2W 0757-0906 %%%
R66 R F 220 UHM2Z .2W 0757-0908 R1S R F 68K 2%.250W 0757-0944
R4
R&R R F 330 OHM2%.2H 0757-0912
RE2 R F B.2K 2%.250W N757-0946
R 39 R F 430 OHM2Z.2W 0757-0915
R34 R F 9.1K 2%.250W 0757-0947
R12 R F 470 UHM2%.2W 0757-0916
R27 R F 10K 2% .250W N757-0948
o %62,46,51
R20 R F 510 GHMZZ.2W 0757-0917
R R F 12K 2% .250W N757-0950
- R&4 R F 560 DHM2%.2HW 0757-0918 4t
R F 15K 2% .250W 0757-0952
R29 R F 680 OHM2%Z.2W 0757-0920 R26 1>
R F 20K 2% .250W 0757-0955
‘74 R F 750 GHM2Z2W 0757-0921 R14 20K 2%
. R9 R F 24K 2% .250W 0757-0957
R F 820 OHM2Z.2W 0757-0922




A6 FREQUENCY DIVIDER MUOULE (05061-6003) (Cont'd) PAGE 18
(P.C. BOARD ASSEMBLY IS 05061-6004)

REFD  DESCRIPTIUN OPT  PART-NUMBER | perp  DESCR IPTION 0PT  PART-NUMBER

R17 R F 27K 2% .250W 0757-0958 | 1, TRANS=-5MHZ N 05061-8006

R13 R F 43K 2% .250W 0757-0963 | 13 TRANS-1MHZ OUT 05061-8007

R49 R F 51K 2% .250M 0757-0965 | 15 XFER—9MHZ MUL TI 05061-8008

R48 R F 56K 2% «250W 0757-0966

REN R F 68K 2% .250M 0757-0968

RSO R F 150K 23.250W 0757-0976

92 17, 1 JRANSISTOR NPN S 1854-0003

18,16

91 ¢ g, JRANSISTOR 2N708 1854-0005

11,19,2n

Q7 TRANSISTOR NPN S 1854-0023

25, TRANSISTUR FET 1855-0056 -

CR2 g DIODE SIL 30wV 1901-0040

o DIODE BRKON 7V 1902-0006

L11 INDUCTOR 5 MH 9140-0072

.2 INDUC FXD 27UH 9140-0107

3 COIL FXD 500 UM 9140-0118

1 7.k 220uny 9140-0129

re TRANSE RF 100KC 1074-9C ’

12 CUIL ASSY 5.5MH 107A-9F | .
BO-BLANK 05061-2004 .

g TRANS~ LHHL~4MHZ 05061-8005



AT AC AMPLIFIER MODULE (05061-6005)
(P. C. BOARD ASSEMBLY IS 05061-6006)

PAGE 19

PEFD  ODESCRIPTIUN OPT PART-NUMBER | REFD  ObSCRIPTIUN PART-NUMBE
) INSUL FEED THRU 0340-0119 c2 C F 300 PF 300V 0140-0225
J1 CUNN BULKHEAD 1250-0258 Cle f F 0047 MFS500V N150-008A
32 THRU &
cs C F .ulL MF 100V N150~0093
R17 R:VAR LOK 20% 2100-2428
c6 C F L MF 25V 0160=-n127
TIP- INPUT 00105-2010
C12 C F 2.2 MF 25V 01enN-n128
CHASSIS-AC-AMP 05061-0005
c1 C F 0082 MF200V N160-0160
COVER—AC—AMP N5N61-0006
‘ C7 C FXD .033 UF 0160-0180
PLATE—END N5061-2001 c1in
PLATE-END 05061-2007 cie C F .01 MF 50V 0170-0082
SHAF T 05061-2039 cs C F 068 MF 50V 0170-0084
‘I’ BD AY— AC AMP 05N61-6006 g}g C F G.1 MF S0V 0170-0085
i c22 C F .0252 MF 50V 0170-0092
C20 C F .01213 MF SOV 0170-0091
€23
c9 C F .047 MF 50V 0170-0094
Cl1
Ez C F 4.7 MF 35y 018N-0100
€13 C F 60 MF 6V 0180-0106
C17 C F 10U MF 30V 618n=N113
19,21
TERMINAL TURRET 0340-0037
) BUSH INSULATOR 0340-N039
. RG7 R F 93.1K1Z.1254 r698-NN77
| R&Q
o 10 R F IM 1% .125W 0698-3129




A7 AC AMPLIFIER MODULE (05061-6005) (Cont'd)
(P.C. BOARD ASSEMBLY IS 05061-6006)

PAGE 2¢

\FED  DESCRIP TION OPT PART-NUMBER| REFD  DESCRIPTION OPT  PART-NUMBER
4 R F 3.3M 1%.125W 0698-3131 | R1S R F 30K 2% .250W 0757-0959
23 R F 16.9K1%.125W 0698-4308 | R7 R F 39K 2% .250W 0757-0962
R2 R F 56K 2% .25 -
27 R F 8.665K1%e 12W 0698-5469 | R6 250w 0757-0966
3 R F 10M 1% LW 0730-0168 | R22 R F 82K 2% .250W 0757-0970
49 R F 47.5K1%.125H 0757-0457 | R1z R F 100K 2%.250W 0757-0972
40 R F 56 UHMZ2%e 25W 0757-089%
R23 R F 150K 2%.250W 0757-0976
34 R F 68 OHM2Z.25W 0757-0896 | . TRANSISTOR
NPN S -
- 03,7,8,9,10511 1854-0003
52 R F 100 OHM2%.2W 0757-0900 | 12+13,14
51 R F 200 UHM2Z.2W 0757-0907 | Q1 TRANSISTOR NPN S 1854~0023
9
1, R F 1K 2% .250W 0757-0924 | Q4A TRANSISTOR DUAL 1855-0049
19 R F 1l.6K 2%.250W 0757-0929 | CR1 _ DIODE SIL 180wV 1901-0033
]
30 R F 2K 2% .250W 0757-0931
36435 CR3 DIODE BRKON 6.8V 1902-0245
43 R F 3K 2% .250W 0757-0935 | CR4 DIODE BRKDN 11V 19020246
29 ,, R F 4.7K 22.250W 0757-0940 | R1I8 R V 500 UHM 10% 2100-1772
g
BO~BLANK -
24 RF 5.1k 2%.250 0757-0941 05061-2006
11 R F Be2K 2%.250W 0757-0946
5 R F 10K 2% +250W 0757-N948
By 26030,532933,
315]
16 R F 15K 2% «250W 0757-0952
2, R F 20K 2% +250W 0757-0955
R F 24K 2% 250W 07570957




A8 PHASE DETECTOR MODULE (05061-6007)
(P. C. BOARD IS 05061-6011)

RFFD NESCRIPTIUN OPT PART-NUMBER
INSUL FEED THRU N340-0119
J1 CUNN BULKHEAD 1250-n258
Jd?2 THRYU Jb
SCREW 4—40X.2506 223n-0024
casLt L CUND 8120-0106
RRAID MONEL RF 8160-0035
INSULATUR RECEPTY 5020-0176
CUVER BUTTUM 05060-0008
RD A PHSE DECTEC 05060-6011
COVER=-TUP n5061-0007
PLATE-END 05061-2033
PLATE-END 05061-2034
A8 0306 =6007 ASSY :PHASE DETECTOR
0%060-601 1 ASSY.= PHASE DETECTOR P.Ce BOARD
05060-2015 BOARD BLANK PsCo
A8C1 0170-0091 CIFXD POLY Go91213UF 28 50VDLW
A8BC2 0180-0117 CiFXD ELECT TA 2.7UF 108 35V0C#
ABC3 0170=0090 CIFXD POLY 0.0252UF 1% 30vDC@
A8BCY 0180-0116 CIFXD ELECT TA 6.8 UF 10% 35VDCH
ABCS 0140-0204 CIFXD MICA 47PF 5% NPO 500vDCW
48C6 0150-0121 CIFXD CER Uo1UF +80%-208% 50VOCW
ABC7 0140=-0176 CIFXD MICA 100 PF 2% 300 vDCW
ABCB 0140-0225 C3FXD MICA 300PF 1% 300VDCw
A8BCY 0180-0113 CIFXD ELECT TA 100UF +20-15% 30vOCw
A8C10 0180=0113 C3FXD ELECT TA 100UF +20-15% 30VOCY
ABC1L 0140-0176 CIFXD MICA 100 PF 2% 300 vDCW
ABC12 0140=0175 CIFXD MICA 39 PF 2% 300 VDCW
A8C1L3 0150-0093 C3FXD CER 0,0lUF +80-20% 100VDCH
ABCl4 0140-0175 CIFXD MICA 39 PF 2% 300 vDCW
ABC1S5 0180-0100 CEFXD ELECT TA 4.7UF 10% 35vDCw
ABCL® 0180-0100 C3FXD ELECT TA 4.7UF 10% 35vVDCH

PAGE 21




A8 PHASE DETECTOR MODULE (05061-6007) (Cont'd)

(P. C. BOARD IS 05061-6011)

Reference

# Stock No,

Designation Description Note
ABCLT C160-086% CIFXD MY 0.47 UF 10% 30VDCW

A8Ci8 0160-0869 CIFXD MY 0.47 UF 10% 50VDCW

ABCL9 0170-0085 CeFXD MY O« 1UF 20% 50VDCH

ABC20 G170-0086 CiFXD MY 0<22UF 20% 50VDCYH

ABC21 0180=0lie CiFXD ELECT TA 6.8 UF 10% 35VDCW
ABC22 0180-0113 CIFXD ELECT TA LOOUF +20~15% 30VDCW
a48C23 0170-0085 CIFXD MY 0+1UF 20% S0vDCw

A8C24 G170=-00%y CIFXD MY Q.04TUF 20% 50VDCwH

ABC25 0170-0085 C3FXD MY O.lUF 20% 50VDCw

ABC2é 0170~0085 CIFXD MY C.1UF 208 50vVDCYH

ABC27 0180-0100 - eFAD ELECT TA 8.7UF 10% 35VDCw

ABC28 0160=0174 C3FXD CER Q.47UF +80-20% 25VDCw

ABC29 0170-0085 CIFXD MY U.1UF 208 S0VDCw

ABCR} 1901-0033 DICDESSILICON 100 MA AT ¢1v 180 WIV
ABCR2 i901=0033 DIODESSILICON 100 Ma AT ¢lv 180 WiV
ABCR3 1901=0040 DIODE.SILICON 30 MA AT iv 30 PIV
ABCR& 19050040 DIOCDE.SILICON 30 MA AT LV 30 PV
ABCRS 1901-0040 DIOCDE«SILICON 30 MA AT LV 30 PIV
ABCRE 1801=0033 DIODE:SILICON 300 MA AT +1V 180 Wlv
ABCR7 190:i-0033 DIODE:SILICON 100 MA AT +1v 180 wlv
A8J1 12500258 JACKECOAXIAL S0=0HM SUB=MINAT CHASSIS
ABJ2 1250-0258 JACKICOAXIAL S50=OHM SUB=MINAT CHASSIS
ABJS 1250=0258 JACKICOAXIAL 50=0HM SUB=MINAT CHASSIS
48J4 1250-0258 JACKICOARIAL 30=0HM SUB=MINAT CHASSIS
ABJS 1250-0258 JACKICOAKIAL 50=-0HM SUB=MINAT CHASSIS
ABJe $1250~0258 JACKECOAXIAL 50=0HM SUB=MINAT CHASSIS
ABMP L 05060-0008 COVER= BOTTOMs WITH RECESSED NUTS
ABMP2 050600018 COVER= TOP

ABMP3 0340-0119 INSULATED FRED THRUITEFLON

A8Q1 1854-0003 TRANSISTORINPN SILICON

ABQ@2 1854-=0003 TRANSISTORINPN SILICON

ABQ3 1854-0003 TRANSISTORtMPH SILICON

A8Qu 1854=-0003 TRANSISTORI2N708 NPN SILICOM

ABGS 1854=-0005 TRANSISTORIZNTU8 NPN SILICOM

ABQ6 1854-0005 TRANSISTORS2ZN708 NPN SILICOM

48Q7 1854-0005 TRANSISTOR22NT08 NPN SILICOM

A8Q8 1854-0003 TRANSISTORSNPN SILICON

A8Q9 1854=0003 TRANSISTORINPN SILICON

48010 1854-0003 TRANSISTORSNPN SILICON

ABRLL 1854~0003 TRANSISTORINPN SILICON

ABQL2 1854=0003 TRANSISTORSNPN SILICON

ABGI3A.B 1853=0005 TRANSISTOREPNP SILICON ,MATCHED PAIR
ABRL 0757=-0948 RIFAD MET FLM 10K OMM 28 1/8w

ABR2 0757-0957 REFXD MET FLM 24K OHM 28 1/8¥

ABR3 0757 -0957 RIFXD MET FLM 24K OWM 2% 1/8W

ABRY C757=-0457 RIFXD MET FLM 47.3K OHM 1% 1/8w

ABRS 0757=-0444 RIFXD MET FLM 12.1K OMM 1% 1/Bw

ABRS& 0757-0959 REFXD MET FLM 30K OMM 2% 1/8w
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A8 PHASE DETECTOR MODULE (05061-6007) (Cont'd)
{(P.C. BOARD IS 05061-6011)

PAGE 23

Reference

Designation % Stock No. Description Note
ABRT 0757=0450 R3FXD MET FLM 22.iK OHM 1% 1/8w
ABRB 07570894 RIFXD MET FLM 56 OHM 2% 1/8W%
ABRS 07870948 REFXD MET FLM LOK OHM 2% 1/8w
ABRILO 2100-0806 RIVAR 9% 5K OHM 5%
ABR1L 1L 0757=0945 RIFXO MET FLM 7.5K OnM 2% 1/8%
ABRL2 0757=0972 R3FXD MET FLM 100K OHM 2% L/8W
ABRL13 0757=0442 RIFXD MET FLM 10.0K OHM 1% 1/8w
ABRLL 0787=0972 RSFXD MET FLM 100K OHM 2% 1/B8W
ABR1S5 0757-0%14 REIFXD MET FLM 395 OHM 2% 1/8w
ABR1& 0757-0957 RIFXD MET FLM 24K OHM 2% 1/8w
ABRL7 0757=0442 ReFXW MET FLM 10.0K OHM 1% 1/8w
ABRLS 07570948 R3FXD MET FLM 10K OHM 2% 1/8W
ABR19 0787-0948 REFXD MET FLM JOK OHM 2% 1/8W%
ABR20 Q757=0907 R3FXD MET FLM 200 OHM 2% 1/8w
ABR21 0757=-0948 R8FXD MET FLM LOK OHM 2% 1/8%
ABRR22 Q757=-0948 RIFXD MET FLM LOK OHM 2% 1/8w
ABR23 Q0757=-0273 RIFXD MET FLM 3.,01K OHM 1% 1/8%
ABR24 0757=-0964 RIFXD MET FLM 47K OHM 2% 1/8w
ABR25 0757«0958 RIFAD MET FLM 27K OHM 2% 1/8W
A8R26 0757=0914 REFXU MET FLM 395 OHM 2% 1/8¥%
ABR27 0757=0958 RIFXD MET FLM 27K OHM 2% 1/8%
ABR28 0757=0964 REFXD MET FLM 47K OHM 2% 1/8%#
ABR29 0757=0273 RIFXD MET FLM 3.01K OHM 1% 1/2%
ABR30 0757=-0427 REFAD MET FLM 150K OHM 1% L/8W
ABR31 0757=0427 R3FXD MET FLM 1o50K OHM 1% 1/8w
ABR32 0757-0427 RIFXD MET FLM 1.50K OHM 1% 1/84
ABR33 07570427 RIFXD MET FLM 1.50K OHM 1% 1/8%
ABR3Y 07570952 RIFXD MET FLM 15K OHM 2% 1/8%
ABR3S5 Q757-0952 RIFXD MET FLM 15K OHM 2% 1/8w
ABR36 0737=0965 RIFXQ MET FLM 51K OHM 23 i/8%
ABR37 0757-0976 REFXO MET FLM 150K OHM 2% 1/8%
ABR38 0727=-0013 RIFXD DEPC cl4e3 OHM 1% L/2%
ABR39 2100=1437 RIVAR Wy 20K OmMM 5% 1w
ABR4O 0757-0952 RIFXD MET FLM 15K OHM 2% 1/8%
ABRY 1 0757=0964 RIFXD MET FLM 47K OHM 2% 1/8%
ABR42 21001437 RIVAR ®ww 20Kk OHM 590 1w
ABRY3Z 0757=0964 RIFXD MET FLM 47K OHM 2% 1/8%
ABRYY 0757-0952 RIFXY MET FLM 15K OWM 2% 1/8w#
ABRUYS 0757=0955 REIFXD MET FLM 20K OHM 2% 1/8%
ABRUS 0757=0964 REFXD MET FLM 47K OHM 28 L/8¥
ABRU7 0727=0013 REFXY DEPC 283 OHM 1% i/2%
ABRYB 0757-0965 R$FXD MET FLM S1KOHM 2% 1/8w
ABRYS 0727=000« RIFXD DEPC 3.0 OnM 1n L/2¥
ABRS0 0757-0965 RIFXD MET FLM 51K OHM 2% 1/8w
ABRS 0757=-0935 RIFXD MET FLM 3.0K OHM 2% 1l/BW
ABRS52 0757-0935 RSFAD MET FLM 3.0K OHM 2% 1/8W
ABRS3 07570972 RIFXU MET FLM JO0K OHM 2% 1/8%
ABRSY 07570972 REFXD MET FLM LOOK OHM 2% 1/8W
ABT1 9100-0340 TRANSFORMER

A8 MISC,

8160-0035 BRAIDIWIRE SHIELLING MONEL 3/32 0D

03400039 INSULATOR :BUSHING

8120=0229 CABLE :COAXIAL 50 OHM RG-188A/U

50200176 INSULATOR FOR SNAP=ON PINS

03400037

TERMINAL sSTUDS




A9 OPERATIONAL AMPLIFIER MODULE (05061-6008)(Cont'd)

(P.C. BOARD IS 05060-6076) PAGE 24
Reference
Designation ® Stock No, Description Note
49 0806 4=6008 ASSY ; OPERATIONAL AMPLIFIER
05060~6076 ASS5Y : OPERATIONAL AMPLIFIER P.Ce BD
08060=2056 BOARD=BLANK P,C,
ASC Y NeSeRe PART OF CHOPPER ASSY 6}
A9C2 0160=0288 CIFXD POLY 0.027 UF 10% 50 vOCw
A9C3 0180=0i93 CIFXD ELECT 20 UF 10VDCW
A9CH 0140-0208 CIFXD MICA BBOPF 8%
ASCSE 01800097 CsFXD ELECT 47UF 10% 35VDCw
A9CE 0180=0£10 “8FXD ELECYT 3.3 UF 20% 15VDCH
a%C7 0160=0291 «IFXD POLY Ue27 UF B3 50 VDCW
A9CS Q170-0029 CIFXU POLY 0.01UF 10% 50VDCY
ADCS 0160-0178 CIFXD MICA 27PF 5% 300VDCW
ASCLC 0180=0097 CIFXD ELBCT 47UF 10% 35VDCW
ASC11 0170-0064 CIFXD MY O¢4TUF 10% L00VDCW
A9CL2 0170=0066 CiFXD MY 0.02TUF 10% 200VDCW
ASCL3 0180-0159 CUFXD ELECT 220UF 10VDCW
ASCLY 03170=0085 CIFXD MY O.JlUF 20% 50VDCW
A9C1S 0i80=0137 CIFXD ELECT TA 100 UF 20% 10vDCW
A9CLlé 0180=0137 C3FXD ELECT Ta 100 UF 20% L0VDCw
ADCLT7 0160=0178 CIFXD MICA 27PF 58 300vDCW
A9C18 C180-0117 CIFXD ELECT TA 2.7UF 10% 35vDCw
AQCL9 0160=-0164 C3FX0 MY 39COPF 10%
A9C20 Qi40=0145 CIFXD MICA 22 PF 8% 500 vDCW
A9C21 0140=0194 CIFXD MICA 110 PF 5% 300 vDCW
A9C22 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW
ARC23 0170-0085 CIFX0D MY O.lUF 20% B50VDCw
ASC24 0170=0085 C3FXY MY Q.lUF 20% 50VDCy -
ASCRY NsS.Re PART OF (HOPPER ASSY 61
A9CR2 NeSsRe PART OF CHOPPER ASSY G}
AQCR3 1901=0156 DIODESSILICON
ASCRY 190§=-0156 DIODEsSILICON
A9CRS 1901=0156 DICDESSILICON
A9CRS 1901-0156 DIODEsSILICON
AQCRT 1901=015¢ DIVDESSILICON
ASGCRS 1901=-015¢6 DIOCDE*SILICON
AQCR® 1901=0025 DIODE«JUNCTIONS3MA AT 1V 100 P1V
A9CRILQ 1901=0025 DIVDE«JUNCTIONESHMA AT 1V 100 PLV
AQCR1L1 1901=-002% DICDEJUNCTIONSSHA AT 1V 100 PIV
A9CRL2 1902=-009¢ DICDESAVALANCHE 62V
AQCRL3 1902-0096 DIODEsAVALANCHE 6.2V
AGCR1Y 1901=0025 DIODE«JUNCTIONISMA AT L1V 100 PIV
AQCRLSB 1901=0025 DIODE JUNCTIONESMA AT LV 100 PlV
ASCR16 1901=-0025 DIODE+JUNCTIONISMA AT 1V 100 PIV
APCR1T 1901=-0025 DICDEJUNCTIONSSMA AT 1V 100 PlV
ASCR18 1902-0025 DIODE BREAKLOWNSEL0.0V 5% 400 My
ASCRL® 1902-0025 DIODE +BREAKLOUNSE10.0V 5% 400 Mw
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A9 OPERATIONAL AMPLIFIER MODULE (05061-6008) (Cont'd

(P. C. BOARD IS 05060-6076)

Reference

Designation ® St?f}(,}i?:
A9DS1

A9DS2

9GS 1990=0024
A9J1 1250~0458
A9J2 1251=021¢
AQLL 9140=0082
aSL2 9140=0040
4901 1854=002%
2502 1854=0003
A9Q3 18540003
A9QU 18%3-0010
A9Q5 1854-0023
A9Q6 1854-0023
A5Q7 1854=002%
A908 1854-002%
2503 1854-0023
A9Q10 1853-0010
A9Q1 1 1853=0010
A9Q12 1854-0003
A9Q13 1854-0003
A9Q14 1853-0001
ADR]

A9R2

ADR3 Q757=0475
AQRY 0757=0918
AGRS 0757=0914
A9RS 0698=3124
AORT? 07570968
A9RS 0ee8=3125
AGR9 Q7570922
AQRLO 08698=3116
AORL L 0757=0926
AQR12 0757=0481
AORL3 0757=0924
A9R1LY 0757=-0910
ADRLS Q757=0471
ADRLG 0757=0930
A9RL17 0757=0946
APR1B 0757=09u8
AQR19 Q0757-0898
A9R20 Q787=0904
ASR21 0757=0972
AQR22 0787=0479
A9R23 0757=0946
ASRZY 07570482
AGRZS 0757=0974
ADR26 0787=0481
A9R27 0757=0948

' Description

T Twee |

T

{
! NeSesRs PART OF (HOPPER ASSY Gl 5
| NedeRe PART OF CHOPPER ASSY &1 |

C CHUPPERIPHUTOELECTRIC

| JACKICOAXIAL S0=OHM SUB=MINAT CHASSIS
| CONNECTORIMALE 9=CONTACT TYPE 0

. COILSRF FXC 15 UM
| CLILIFAD RF 42 UH

TRANSISTORSSILICON NPN |
| TRANSISTORINPN SILICON |
. TRANSISTORINPN SILICON
. TRANSISTOR:SILICON PnNP
. TRANSISTORISILICON NPN

TRANSISTORISILICON NPN
TRANSISTORSSILICON NPN
. TRANSISTORISILICON NPN
. TRANSISTURISILICON NPN
TRANSISTORESILICON PNP

| TRANSISTORSSILICUN PNP
TRANSISTORENPN SILICON
TRANSISTORINMPN SILICON
TRANSISTORIPNP SILICON 30V QUOMW

NeSeRo PART OF CHOPPER ASSY 61
NeSoRo PART OF CHOPPER ASSY bl
RIFXD MET FLM 274K OHM 1 1/8W
CRIFRD MET FLM 560 OWHM 2% 1/8w
RIFXw MET FLM 393 OHM 2% 1/8w

RIFXD DEPC 1,30 MEGOHM 1% 1/8%¢
RIFXD MET FLM oB8K OHM 2% 1/8%
RIFAD DEPC 1,50 MEGOMM 1% L/8%
REFXD MET FLM 820 owWM 2% 1/8W
RIFXD DEPC 562K OHMM 1% 1/8w

RIFXYD MET FLM 1.2K OHMM 2% 1/8%
RIFXD MET FLM 475K OhM 1% 1/8W%
REFXD MET FLM 1.0K OHM 2% 1/3¥
REIFXY MET FLM 270 OHM 2% 1/84

RIFXU MET FLM 182K OHM 1% L/8W

RIFXD MET FLM j.8K OHM 2% }/8¥
RIFXD MET FLM S.2K OHM 2% 1/56W
RIFXU MET FLM LOK OHM 2% 1/8w
RIFAO MET FLM g2 OHM 24 1/8W
RIFXD MET FLM 150 OHM 2% 1/8%

REFXD MET FLM LOOK OHM 2% 1/8%
RIFXD MET FLM 392K OHM 1m 1/8W
RIFXD MET FLM B8.4K OHM 2% 1/8VW
RIFXD MET FLM 511K OHM 1% L/8¥%
REIFXD MET FLM 100K OHM 2% 1/8W

RIFXD MET FLK 475K OHM 1» 1/8W
RIFXD MET FLM 10K OHM 2% 1/B%




A9 OPERATIONAL AMPLIFIER MODULE (05061-6008) (Cont'd) PAGE 26
(P.C. BOARD IS 05060~6076)

Reference

Deesignation # Stock No. Description Note Q

ASRZ28 2100-045] REVAR Wy LIMN 10 K OHM 10% 2w

A9R29 07570948 REIFXD MET FLM 10K OMM 2% 1/84¢ R

AQR30 08698-3126 RIFXD DEPC ze21 MEGOHM 1% 1/8%

ASR3} 0737=093¢& RIFXD MET FLM 3.3K OHMM 2% j/8W

ASR32 0757=0482 RIFXD MET FLM 511K OHM 1% 1/6W

ASR33 0757=0958 RIFXD MET FLM 27K OHM 2% 1/8%

ASR3Y 0757-0482 REFXD MET FLM 513K OHM i% i/8W

A9R35 Q0757=0924 REFXD MET FLM 1.0K OHM 2% i/8W

A9R36 07570924 R3FXD MET FLM 1.0K OHM 2% 1/8%

AQR37 0757=0965 RIFXD MET FLM SiK OHM 2% 1/8%

A9R38 0757-0902 RIFXD MET FLM 120 OHM 2% 1/8%

ASR39 0757=0936 REFXD MET FLM 3.3K OHM 28 1/8W

ASR4O 0757=0936 PIFXD MET FLM 3.3K OHM 2% 1/8W

AQR4 1 0787=0952 REFXD MET FLM 15K OHM 2% i/8W

AS9RUZ2 0757-0954 RIFXD MET FLM 18K OHWM 2% 1/8w

AQRU3 0757=0924 RIFXD MET FLM 1.0K OHM 2% 1/8%

ASR4Y 0757=-0958 REIFXD MET FLM 27K OMM 2% 1/8¥

ASRUS 07570934 REFXDO MET FLM 27K OHM 2% 31/8%

ASRUS Q757=-0914 REFXD MET FLM 395 OHMM 2% 1/8%

A9RY7 0757=-0952 REFXD MET FLM 15K OHM 2% 1/8¥

ASRYS 0787=0938 RIFXD MET FLM 3.9K OWM 2% 1/8¥W

ASRLD Q757=0900 RIFXD MET FLM 100 OHM 2% 1/8w

A9RB0 0757=0916 REFXD MEY FLM 470 OHM 2% 1/8%

ASR5 1 0757=0385 RIFXD MET FLM 22.1 OHM 1% 1/8W

A9RE2 Q0757-0387 RIFXD MET FLM 27.4 OHM 1w 1/8W

A9RS3 0757-0385 RIFXD MET FLM 22.1 OHM 1% 1/8W

ASR54 0757-0900 REFXD MET FLM 100 OWHM 2% 1/8W

A9R55 07570952 RIFXD MET FLM 15K OWM 2% 1/8W

ASRS56 0787=0926 RIFXD MET FLM Je2K OHM 2% 3/8%
WASHER INSULATOR 1200-0080

J1 CONN BULKHEAD 1250-0258
RETAIN CONN 125%51-0215
J2 CONNECTUR 9 PIN 1251-0216

SCREW 4-40X.250 223N-0024
BRAID MONEL RF 8160-0035
INSULATOR RECEPRPT 85020-0176
COVER BOTTOM 05060-0028
BD ASSY uPER AMP 05060-6076
COVYER-QOPER AMP 05061-0034 -
PLATE-END 05061-2035

PLATE-END D5061-2036



A1l CESIUM OVEN CONTROLLER ASSY (05061-6009) PAGE 27
. (P.C. BOARD IS 05061-6010) ]
REFD DESCRIPTION 0PT PART-NUMBER REFD DESCKIPTION PART-—-NUMBES
. TERMINAL SOULDR L 0360-0353 Ccé C F .05 MF LOOV 0150-0096
€7621,22
ELAPS TIME INDIC 1010-0005%
%%e C F 2.2 MF 25V 0160-0128
J1 CONN 25 PIN PLUG 1251-0063 ‘
RET CONN SUBMIN 12511042 c19 c .u22 MF 200V 0160-0162
| ® [ -84
CHASSIS~CESIUM O 05061-0009 ce ¢ 22 MF 400V 0160-0845
COVER-CESIUM 0 asosi-ooro | 16 ©F -22 NP SOV 0170-0086
S .9 MF v 0180-0
PLATE-END 05061-2001 ¢ CF 3.9 35 1 022
C F 47 MF 35V 0180-0097
PLATE-END 05061-2003 €§.14,15
BD AY-CS OVEN CT 05061-6010 E?l C F 60 MF 6V 0180-0106
cs C F lUU MF 30V 0180-0113
"' i3
c17 C F 6.8 MF 35V 0180-0116
c10 C F 220 MF 10V 0180-0159
€12
c20 C F 15 MF 20V 0180-1746
TERMINAL SOLDR 0360-006%
R9 R F 10 OHM1S.12W 0757-034¢
R1O
R13 R F 18.2 UHM 1% 0757-0382
Rl4,18,19
R26 R F 332K 1%.125W 0757-047:
R1 R F 100 UHM2%.2W 0757-090(
R30
R11 R F 160 OHM2%.2W 0757-090"
. R15 R F 180 OHM2Z.2W 075 7-090¢




All CESIUM OVEN CONTROLLER ASSY (05061-6009) (Cont'd) PAGE 28

(P. C. BOARD IS 05061-6010)

RFFND  DESLRIPTIUN OPT PART-NUMBER | REFD  DESCRIPTIUN OPT PART-NUMBER

216 RF 200 UHMZZ.2W 0757-0907 | ¢cr1 DIODE SIL 30WV 1901-0040

212 R F 330 UHM2%.2W Q757-0912 CR13 NIOUE BRKDN 10V 1802-0025

27 R F 1.8K 2%.250W 0757-0930 R27 R:VAR LUK 10%.5W 2100-1761

2N B F 22K 2%.250M 0757-0932 T2 TRANSFORMER 910N-01333

237 R F 3.9 2%.250W 0757-0938 T1 TRANSFORMER 9100-0335

18 R F 4,7K 2%.250W 0757-0940 T3 TRANSFORMER 91017-0336

15 R F 5.6K 2%.250W 0757-0942 T4 TRANSFORMER AUTO 9100-2234

16 R F 6e2K 2%.250W 0757-0943 DISC INSULATING 05060-0051

4 P F 6.8K 2%.250M 0757-0944 L1 COIL A 27UH FLTR 05060-6034

117 R F 8B.2K 2%.250W 0757-0946 L2 CUIL A 350UH FLT 05060N-6073

;S% R F 1UK 2% .250W 0757-0948 BD BLANK 05061-2010 .

78 R F 18K 2% .250MW 0757-0954% k
R F 20K 2% .250W 0757-0955

3 % F 47K 2% .250W 0757-0964

25 R F 82K 2% .250W 0757-0970

gq R F 10UK 2%.250M N757-0972

i TRANSISTUR NPN $ 1854-0003

3%,6 TRANSISTR 2N1701 1854—0626

gg’lq’?iuuﬁ SIL BOOPIV 1901-0030 )

Rz |, DIUVE SIL 18OWV 1901-0033 .

gg'é,?nxaue SIL 1901-0039




Al13 BUFFER AMPLIFIER ASSY (05061-6030) PAGE 29
. (P. C. BOARD IS 05061-6031)
REFD  DESCRIPTION OPT PART-NUMBER| REFD  DESCRIPTION OPT  PART-NUMBER
cl C F 5000 PF 0160-2049 | g R F 510 OHM2Z.2H 0757-0917
c2 R9,16,17,23
J1 CONN BULKHEAD 1250-0258 ” UHM2Z . 2W 0757-0918
33 o2 R3 F 560 UHM2%
R F 910 UHM2%Z.2W 0757-0923
CHASSIS-BUFF 05061-0030 | R18 10
COVER-BUFF~AMP 05061-0031 | py}, R F LK 23 .250W 0757-0924
R13
PLATE-END 05061-2008
R7 R F 3.3K 2%.250W 0757-0936
PLATE-END 05061-2009
R24 R F 3.9K 2%.250W 0757-0938
8C AY- BUFF AMP 05061-6031 | RZ3
o Ql, TRANSISTGR 2N708 1854-0005
g?n C FXD 260PF 0140-0223 | 32+3,4
DIODE SIL 30WV 1901-0040
.c1 C F .01 MF 100V 0150-0093 CRr2
C293+5969798elly
491241 CR1 DIODE BRKDN9.09V 1902-3149
*C13 C F 2.2 MF 25V 0160-0128 SHIELD CAN MU ME 7100-0101
ﬁ}é R F 22.1 UHM 1% N757-0385 | L1 COIL FXD 1000 UH 9140-0137
T1 TRANSFORMER 5MC 1074-65J-34
R22 R F 51 OHM2%.25W 0757-0893 | T2
32 R F 56 UHM2%.25W 0757-0894 PAD TORQGID 107A-694-27
BD-BLANK 05061-2031
S%? R F B2 OHM2%.25W 0757-0898
&% R F 100 OHM2Z.2W 0757-0900
ﬁ{g R F 200 OHM2Z.2W 0757-0907
*R 4 R F 470 OHM2%.2W C757-0916




Al4 LOGIC ASSEMBLY
(05061-6016)

PAGE 30

REFD  DESCRIPTIUN OPT PART-NUMBER REFD  DESCRIPTIUN oPT P&RT-_MJ?%B‘
rg C F .0l MF 100V 0150-0093 R16 R F 12K 2% .250W 0757-0950
R33 R F 13K 2% .250W 0757-0951
T19 € F o1 MF 50V 0150-0121 R38
R4 P F 15K 2% .250W 0757-0952
"3 C F 1 MF 25V 0160-0127
222,23
14 203 - R39 R F 20K 2% .250¥W I87-0955
14 C FXD .033 UF 0160-0180 R22. 53 075
5 L F U8 MF 50V 01 70-008 21 R F 33K 2% .250W 075709460
17 1 084 R2694‘H51:62031
N L F 4,7 MF 35V N180-0100 R87 R F 43K 2% .250W 075709463
11,18,20 R43 ‘
R6 R F S1K 2% .250W -
6 . CF 60 MF o 0180-0106
7
R3 R F 100K 2%.250W N757-0972
RS,47,49 e
2 ., ©F 100 MF 30V 0180-0112 AR
ki
R, R F 150K 2%.250W 0757-097¢
7,00 € F 27 MF 35V 0180-0117 Q7 TRANSISTUR 2N941 1853-0072
16  C F 1 MF 35V 0180-0291 93,3,4, 0 ENASTOR NPN S 1854-0003ff)
32 R F 1M 1% .125W 0698-3129 20:21,22,23,24
®
0 R F 38.3 UHM 12 0698-3435
I 3 Q12 TRANSISTOR 2N708 1854-0005
013,16,17,19
18 R F 1609K1%0125W 0698-4308 '
22 R F 8.665K1%, 12 0698-5469 gga’g,lgRANSISTUR NPN S 1854~-0023
SCR1  SWTr SILI CONTRO 1884-0003
R_F 10U OnM2%.2W 0757-0900 CR2 DIODE SiL 180WV 1901-0023
14515542
- - : . ”,ﬁ?
35, R F 470 DHM2%.2W 0757-0916 g&z 5'6?ig?§5§{% 30wy 1901-0040
37 17,18+19,20
24 R_F 2K 2% .250W 0757-0931 CR12  DIODE BRKUNS5.T76V 1902-0034
29530,63 CR7
54 R F 2.4K 2%.250W 0757-0933 CR13  DIUDE BRKDNS.11V 1902-0041
25 2 F 3K 2% .250W 0757-0935
16 R F 3.3K 2%.250W 0757-0936 CR10  DIUDE BRKONLL.5V 1902 -0n¢ 7
CR1 DIUVE BRKDNT7.15V 1802-0n074
55 R F 5.1K 2%250W 0757-0941 €R9, 8
56058, 54966 R27 R V 1K LO%Z .5W 2100-1773
8 R F LOK 2% .250W 0757-0948 o " P U .
8 13, 5aF 40K, 2 12 V 2K 1G% .5W 2100-1774
10454952959,65,
Be69, 70,40 R1 R V 5K 104 5 2100-1775
28 R F 11K 2% .250W 0757-0949 BB L ANK 05061-2014




A15 POWER REGULATOR ASSEMBLY
(05061-6018)

PAGE 31

REFD DESCKIPTION OPT PART-NUMBER|[ REFD DESCRIPTIOUN OPYT PART-NUMBE
. C13, C F .1 MF 50V 0150-0121 | R3S R F 3.3K 2%.250H 0757-0936
c2 C F .022 MF 200V N160-0162 | R7 R F 3.9K 2%.250W 0757-0938
ce C F .47 MF 25V 0160-0174 ggg R F 4.7K 2%.250W 0757-0940
c10 C F .1 MF 200UV n170-0019
§§ R F 5.1K 2%.250W 0757-0941
C1 € F 1 MF 200V 0170-0072
R1 R F 10K 2% -250W 0757-0948
cs C F 47 MF 35V 0180-0097 | R2,23,25
C799511,412
R20 R F 33K 2% «250W 0757-0960
gz C F 2.7 MF 35V 0180-0117
i R19 R F 100K 2%.25CW 0757-0972
Cé C F 22 MF 35y 0180-0160
R9 R F 400 OHM 5%3W 0767-0001
TERMINAL SOLDR 0360-0065
R17 R F 660 OHMLZ 1W n811-0931
TERMINAL .04 D 0360-0124
R10 R F .33 ODHM 5%3W 0812-0019
R30% R F 2M 1% .25W 0698-4345 ,
A Q12 TRANSISTOR PNP S 1853-0001
Q18519,21,9
é;g R F 20 OHM 1Z.5W 0727-0012
gg ; TRANSISTOR2N3778 1853-0024
#R31, R:F 265K 1%.50W 0727-0229 |
Q13 TRANSISTOR NPN S 1854-0003
R32 R F 221K 1%.125W 0757-0473 | 014,15¢20510s115
R33 6v8v1v5v16
R22 R F 475K 1%.125W 0757-0481 3%7 TRANSISTR 2N1701 1854-0020
R24 R F 51 OHM2%.25W 0757-0893 ‘
R28,10 CR1 DIUDE SIL IN4998 1901~-0200
CRZ2: 304,648
R18 R F 56 UHM2%.25W 0757-0894
CR10 DIODE BRKDN 9V 1902-0071
R26 R F 300 OHM2%.2W 0757-0911
X ER3 DIODE BRKDHWN PR 1902-0676
g ¥
RS R F 510 OHMZX.2M 0757-0917 | (¢ DIODE BRKDN19 .6V 1902-323¢
) o‘ @ "'n
‘lﬁif RF 1.3K 23.250W 0757-0927 CR7 DIODE BRKDNZ1 .5V 1902-324¢
gz ” R F L.5K 2%.250MW 0757-0928 COIL FXD 5 UH 9100-033¢
¢
A INSULATOR RECEPT $020-017¢
R15 R F 2.2 2%.250W 0757-0932
R27:13
BO-BLANK 05061~201"



EFD

DESCRIPTION

A17 TERMINAL BOARD ASSY
(05061-6018)

ACCESSORY KIT
(05061-6070)

PAGE 32

PART-NUMBE R.

PART-NUMBER |[REFD DESCRIPTION oPT
TERMINAL SOLDR 0360-0065 ADPTR MICON MALE 1250-0813
TERMINAL .04 D 0360-0124 CONN 5 PIN FEM 1251-0126
TERMINAL SOLDR 0360-1467 SCREWDRIVER CERA 8710~-0033
2% R F 33,2K1%.125W 0757-0454
WRENCH 4-SPLINE 8710-0055
7% R F 332K 1%.125W 0757-0477
SCREWOR [ VER 8730-0007
1n¢ R F 475K 1%.125W 0757-0481
BD ASSY-22 PIN 5060-7202
11# R F 681K 1%.125W 0757-0485
CABLE ASSY TEST 05060-6116
1% R F 1K 2% -250W 0757-0924
Ak LABEL-ACC KIT 05061-0036
3 R F 22K 2% «250W 0757-0956 BO-AY-EXTENDER 05061-6073
6% R F 47K 2% -250W 0757-0964 kF
4% R F 56K 2% .250W 0757-0966
9% R F 100K 2%.250W 0757-0972
BD-BLANK 05061-2018
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SYMBOLS
FRONT PANEL
REAR PANEL
KNOB CONTROL

SCREWDRIVER ADJUST

MAIN SIGNAL PATH

FEEDBACK PATH
CONDUCTING ELEMENT

WIPER MOVES TOWARD *'CW" WHEN
CONTROL 1S ROTATED CLOCKWISE

POWER L.INE GROUND
CIRCUIT COMMON GROUND

TEST POINT

“AND” GATE

INHIBIT GATE

““OR’ GATE

WAVEFORMS SHOWN ARE TYPICAL

SWITCH DESIGNATIONS

A3SIBR(2-1/2)

A3S1 SWITCH St WITHIN ASSEMBL.Y A3
B 2ND WAFER FROM FRONT
(A=15T, ETC)
R REAR OF WAFER
(F=FRONT)
(2-1/2) TERMINAL LOCATION {(2})

(VIEWED FROM FRONT)

REFERENCE DESIGNATIONS

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

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
AZ25 C1 A25C1
~A25A1 CR1 AZ5A1CRI1
NO PREFIX J3 J3

Assembly Stk.No.
(includes A25A1
Assembly)

Assembly Series No.
(used to document
changes)

Assembly
Number

Assembly
Name
FaN

Al RECTIFIER ASSY

]2 mounted on Rectitier (05100-6031) J3 not moun!ed—
Assembly A25 l Assembly - | on Assembly A25
Numbers indicate Part of A25 [
Pins of J2 \
Ioz Tl 1 CRI o
» WHT -ORN-GY RED +6.3v

T0
ASPI(6)

1,
0 5 ev i s l

|
! ! c \
5’ ! 12 N 8 Ql +6.3V supplied
8 6Y e

of PI on
Assembly A5

N

Connector A25XAI1
Pin Numbers

3
Transformer /

Terminal

Numbers i f

|

BLK | from J3 to Pin 6
I
t

7-1







i 12.63.. .MHz
(SINTHJIS)—
rao
 SMHz ;98—
[z ]us
P I00KHz
(CLOCK gt )= SYNTHESIZER CHECK —— — JPTONOZ -9
FryfyndPrgm |
[l0GKFHE g l , l
s [ } } | | '
I00KHz] 49 > ’ 9 | BATTERY l {
Mz Vs 5 2 63, MH OVEN +3500 DC -2500 DC POWER 5 C“‘;RZGER Ut
(gt SMHz SYNTHESRZER 12,65, MHz CONTROLLER SUPPLY SUPPLY REGULATOR ] T i
Al J2 All Alg Al9 A5 | |
i 1 :
dluzlaz|uais J3lJa g L |
7 [sTarT] D] J1s-18) ls 4 TG —— e ——— -
FREQUENCY BUFFER ELECTRON  MULT +IB7V
DIVIDER O AMPLIFER HOT WIRE IONIZER JI7(1,2,3,4) RN 4187V 3 3 (»
A6 $ $
_..QpTioNOL _— THERMISTOR JI6 (9} ] »
f -l AUTO I aripel BATTERY
U J2 R8
: CLOCK ' J6 START € FIELD} | 5000 RED ¢———4&—¢ [CIReuIT CHEC
: MOVEMENT : “‘_—" HECK
{ ' goenl o 1 | el T oeres miz =
SMHz ___ J4 95 9,192.63.. . MH 4 Q
! ! MODE MSI(_)’I'“!ASGER oM HARMONIC e oD CESUM_ BEAM JITPN b !
i y
1 ! J5 A3 137Hz @ MOD [X] Al2 H
! DIGITAL 104 o5 Freaveney] 92 NI I I ) ity -
: s 11 MHz Ji » J18(9) A ///
1 ! +/5V0C {37Hz MOD FREQ AITR8 274 & {37Hz , /
i ] 5MHz 5MHz L or | JEEMAN AR IO, o SATTERY ‘
B e LF colL CONTINUOUS SURPLY
S 33| af w2 R3 TP2 OPERATION 5
FSNC li>—— 20K Losic AVBER TON 2 £
3 RESET I-o PUMP I o]
s o e 3 :
Rl R2 NN 0S¢ 332K
- J5 OVEN O AN—— +24VDC
Tpps PIay———— 9100 215K OPERATE OFF E Loge +/8.7V 4 4
1 L oo ) MODE 574z Yo [cSoven |
/ R R N OSCILLATOR 57 5 5
/ .
' o Pose 187V 0
// LOOP NERRE RED 8 s
/ OPEN I 37H 1 ALARM O MULT
/ Ty 7 7
’ \ | | o=
/! c23 ! | 0 BEAM T
, i 8
y SUF :
DIV +EFC / | ! o] CONTROL
Ja | ol e Y a6 " Py 9
/ M PHASE J3 137Hz U4 2ND
/ DG CONTROL J2| OPERATIONAL ]I 12 DC ERROR AC AMPLIFIER o HAEIONIC
CRYSTAL 0SC S2 / AMPA_g-'IER A L 3 Dfpjgczg‘? AT J3 274Hz 10 10
A0 AJ7RI
_EFC R4 1000 5 IMHz M
o 1000 J4 J5 [37Hz 3 0o ——IOOMH
< z
@ A {37Hz 3 > .
= PR OOK TIME =3
Iy A
CONTROL > > ,
CORRSE [CONTROL CONSTANT 3 $ siA SIB
CONTROL VOLTAGE
<
1
BEAM I
METER ADJ
0506t~D~1

5061A Block Diagram
7-3



FRONM AI9(4) FRON RISCS)

~2500VoC FIZQOVIC
POWER SULPLY POWER SUPFLY Fesr
SIGNALS
Pz F‘¢ 2 e @ P o
J16 PG Pr7 urz prsies w0 Py . METER ROV AI7007)
FROM y 7o AI56) FREAOMIE £ R T
7 ELECTEON AIUETIPLIER oL
N+ R .4 HEATER P DS e Sy - A REGULATOR SiGnac signal SIA(8) -5 g
H H ! % EETURN
oM | seM &, i - a7
Attty 18—t 6,7 & HERTER i 1= i |men- 7o pr
: HOT WIRE [ONIZER oeN N, s Y24 RO ) Gem | &Y ViR SIB(8)
£ ¥ A1 20
i ¢
BLL GEOUND i LOOCA
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St. Petersburg
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GEORGIA

P.0. Box 28234

2340 interstate Parkway
Atlanta 30328

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

ILLINOCIS

5500 Howard Street
Skokie 60076

Tel: (312) 677-0400
TWX: 810-223.3613

INDIANA

4002 Meadows Drive
Indianapolis 46205

Tei: (317) 546-4891
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TWX: 510-223-0811

5858 East Motloy Road
Syracuse 13211

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

NORTH CAROLINA
P.O. Box 5188

1823 North Main Street
Righ Point 27262

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

OHIO

5578 Pear! Road
Cleveland 44129
Tel: (216) 884-920%
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: 910-830-6862

CENTRAL AND SOUTH AMERICA

CHILE

Hector Calcagni P.

Casiila 13942

Estado 215 - Oficina 1016
Santiago

Tel: 31-830, 490-505

COLOMBIA
Instrumentacion

Henrik A. Langebaek & Cia. Ltda.
9

Carrera 7 # 48-5!
Apartade Aéreo 6287
Bogota, 1. D.E.

Tel: 45.78-06, 45.55-46
Cable: AARIS Bogota

COSTA RICA

Lic. Alfredo Gallegos Gurdi&n
Apartado 3243

San José

Tel: 21-86-13

Cable: GALGUR San José

ECUADOR

Laboratorios de Radio-ingenieria
Catle Guayaquil 1246

Post Office Box 3199

Quite

Tel: 12496

Cable: HORVATH Quito

BRITISH COLUMBIA
Hewlett-Packard (Canada) L1d.
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

Tel: 25 74 50

Cable: ELECTRONICA San Salvador

GUATEMALA

Olander Associates Latin America
Apartado 1226

7a. Caile, 0-22, Zona 1

Guatemala City

Tel: 22812

Cable: OLALA Guatemaia City

MEXICO

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

Apartado Postal 12-832

Eugenia 408, Dept. 1

Mexico 12, D.F.

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

NICARAGUA

Roberto Terén G.
Apartado Postal 689
Edificio Terdn

Managus

Tel: 3451, 3452

Cabte: ROTERAN Managua

CANADA

NOVA SCOTIA
Hewlett-Packard (Canada} Lid,
7001 Mumford Road

Suite 356

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

PANAMA

Electronica Balboa, S.A.

P.O. Box 4929

Ave, Manuel Espinosa No, 13-50
Bldg. Alina

Panama City

Tel: 30833

Cable: ELECTRON Panama City

PERU

Ferpando Ezeta B.

Avenida Petit Thouars 4719
Miraflores

Casilla 3061

Lima

Tel: 50346

Cable: FEPERU Lima

PUERTO RICO

San Juan Electronics, Inc.
P.0. Box 5187

Ponce de Leon 154

Pda. 3-Pta. de Tierra

San juan, P.R. 00906

Tel: (174) 725-3342

Cable: SATRONICS San juan

ONTARIO

Hewlett-Packard (Canada) Lid.
880 Lady Etlen Piace

Ottawa 3

Tel: (613) 722-4223

TWX: §10-562-1852

Hewlett-Packard {Canada) Ltd.
1415 Lawrence Avenue West
Toronto

Tel: (416) 249-9196

TWX: 610-492-2382

OREGON

Westhilis Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portiand 97225

Tel: (503) 292-9171

TWX: 910-464-6103

PENNSYLVANIA

2500 Moss Side Boujevard
tonroeville 15146

Tel: (412) 271.0724

TWX: 710-797-3850

144 Elizabeth Street

West Conshohocken 19428

Tel: (21%) 248-1600, 828-6200
TWX: 510-660-8715

TEXAS

P.0. Box 7166

3605 Inwood Road
Baias 75209

Tel: (214) 357-1881
TWX: 810-861-4081

P.0. Box 22813

4242 Richmond Avenue
Houston 77027

Tel: (713) 667-2407
TWX: 910-881-2645

GOVERNMENT CONTRACT OFFICE
225 Billy Mitchell Road

San Antonio 78226

Tel: (512} 434-4171

TWX: 910-871-1170

UTAH

2890 South Main Street
Sait Lake City 84115
Tel: (801) 486-8166
TWX: 810-925-5681

VIRGINIA

P.0. Box 6514

2111 Spencer Road
Richmond 23230
Tel: {703) 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

FOR U.S, AREAS NOT LISTED:
Contact the regional office nearest you:
Atlanta, Georgia . . . North Hollywood, Cali-
fornia . . . Paramus, New Jersey . . . Skokie,
lilinots. Their complete addresses are
listed above.

URUGUAY

Pable Ferrando S.A.
Comercial e Indystrial
Avenida Italia 2877

Casilia de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA

Hewlett-Packard De Venezuela C.A.
Edificio Arisdn-0f. 4

Avda. Francisco de Miranda
Chacaito

Caracas

Tel: 71.88.05

Cable: HEWPACK Caracas

Mailing Address: Apartado dei
Este 10934 Caracas

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard Inter-Americas
1501 Page Mill Road

Paln Alto, California 94304
Tel: (415) 326-7000

TWX: 910-373-1267

Telex: 034-8461

Cable: HEWPACK Palo Alto

QUEBEC
Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire

Tel: (514) 687-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT LISTED:
Contact Hewlett-Packard (Canada) Lid. in
Pointe Claire, at the complete address
listed above.




AUSTRIA

Unitabor H.m.b.H,

Wissenschaftiiche Instrumente

Rummelhardtgasse 6/3

P.0. Box 33

Vienna 1X/71

Tel: 426 181

Cable: LABORINSTRUMENT
Vienna

BELGIUM

Hewiett-Packard Benelux S.A.
20-24 rue de I'HOpital
Brussels

Tel: 11 22 20

Cable: PALOBEN Brussels

DENMARK

Tage Olsen A/S

Ronnegade 1

Copenhagen o

Tel: 28 48 00

Cable: TOCOPEN Copenhagen

FINLAND

INTO 0/Y
Merituilinkatu 11
P.0. Box 10153
Helsinki 10

Tel: 61 133
Cable: INTO Heisinki

FRANCE
Hewlett-Packard France
2 rue Téte 4’0

iyon, 6 - Rhdne

Tel: 52 35 66
Hewlett-Packard France
150 Boulevard Massena
Paris 13e

Tel: 707 87 18

Cable: HEWPACK Paris

GERMANY

Hewlett-Packard Vertriebs-GmbH
LietzenbiMger Strasse 30

1 Berlin W 30

Tel: 24 86 36

Hewlett-Packard Vertriebs-GmbH
Herrenberger Strasse 110

703 BBblingen, Wirttemberg
Tel: 07031-6971

Cable: HEPAG Boblingen

Hewlett-Packard Vertriebs-GmbH
Achenbachstrasse 15

4 Dilsseldorf 1

Tel: 68 52 58/59

HEWLETT - PACKARD
ELECTRONIC INSTRUMENTATION SALES AND SERVICE

EURGPE, AFRICA, ASIA, AUSTRALIA

EUROPE

Hewlett-Packard Vertriebs-GmbH
Kurhessenstrasse 95

6 Frankfurt 50

Tel: 52 00 36

Cable: HEWPACKSA Frankfurt

Hewlett-Packard Vertriebs-GmbH
Beim Strohhause 26

2 Hamburg 1

Tel: 24 05 51/52

Cable: HEWPACKSA Hamburg

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13

8 Munich 9

Tei: 69 51 21/22

Cable: HEWPACKSA Munich

GREECE

Kostos Karayannis
18, Ermou Street
Athens 126

Tel: 230 301

Cahle: RAKAR Athens

IRELAND

Hewlett-Packard Ltd.

224 Bath Road

Siough, Bucks, England

Tel: Slough 28406-9, 29486-9
Cable: HEWPIE Slough

ITALY

Hewlett-Packard taliana $.p.A.
Viale Lunigiana 46

Milan

Tel: 69 15 84

Cable: HEWPACIT Milan

Hewiett-Packard italiana S.p.A.
Palazzo ltalia

Piazza Marconi 25

Rome - Eur

Tel: 581 2544

Cable: HEWPACIT Rome

NETHERLANDS
Hewlett-Packard Benelux, N.V.
de Boelelaan 1043
Amsterdam, 2.2

Tel: 42 77 77

Cable; PALOBEN Amsterdam

NORWAY
Morgenstierne & Co. A/S
ingeniofirma

6 Wessels Gate

Osle

Tel: 20 16 35

Cable: MOROF Oslo

PORTUGAL

Telectra

Rua Rodrige da Fonseca 103
P.0. Box 2531

Lisbon 1

Tel: 68 60 72

Cabie: TELECTRA Lishon

SPAIN

Ataio Ingerieros

Urgel, 258

Barcelona, 11

Tel: 230-69-88

Ataio Ingenieros

Enrique Larreta 12
Madrid, 16

Tel: 235 43 44

Cable: TELEATAID Madrid

SWEDEN

HP instrument AB

Hagakersgatan 7

Miindal

Tel: 031 - 27 68 00

HP Instrument AB

Centralvigen 28

Sofna

Tel: 08 - 83 08 30

Cable: MEASUREMENTS
Stockholm

SWITZERLAND

HEWPAK AG
Zurcherstrasse

8952 Schiieren

Zurich

Tel: (051) 98 18 21

Cable: HEWPACKAG Zurich

TURKEY

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

Tel: 43 40 40

Cable: TELEMATION istanbul

UNITED KINGDOM
Hewlett-Packard Ltd,

224 Bath Road

Slough, Bucks

Tel: Slough 28406-9, 29486-9
Cable: HEWPIE Slough

YUGOSLAVIA

Belram S.A,

83 avenue des Mimosas
Brussels 15, Belgium

Tel: 35 28 58

Cable: BELRAMEL Brussels

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard S.A.; 54 Route des Acacias; Geneva, Switzerland; Tel: (022) 42 81 50; Telex: 2.24,86; Cable: HEWPACKSA Geneva

AUSTRALIA
Hewlett-Packard Australia
td.

y.
22-26 Weir Street

Gien Iris, S. £, 6

Victoria

Yel: 20-1371 (4 lines)
Cable: HEWPARD Melbourne

Hewlett-Packard Australia
Pty. Lid,

4 Grose Street’

Blehe, New South Wales

Tel: 211-2235, 211-2888

Cabie: HEWPARD Sydney

CEYLON

United Electricals Ltd.
P.0. Box 681

Yahala Building

Staples Street

Colombo 2

Tel: 5486

Cable: HOTPOINT Colombo

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P. 0. Box 718

Addis Ababa

Tel: 44090

Cable: ASACO Addisababa

HONG KONG

Schmidt & Co. (Hong Kong) Ltd.
P.0. Box 287

1511, Prince’s Building

10, Chater Road

Hong Nong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA
The Scientific instrument

6., Ld.
6, Tej Bahadur Sapru Road
Allahabad 1

Tel: 2451

Cabte: SICO Aliahbad

The Scientific instrument

0., Ld.
240, Dr. Dadabhai Naoroji Road

AFRICA, ASIA,

The Scientific instrument Co., Ld.
8-7, Ajmeri Gate Extn.

New Delhi 1

Tel: 27-1053

Cable: SICO New Dethi

IRAN

Telecom, Lid.

P. 0. Box 1812

Teheran

Tel: 43850, 48111
Cable: BASCOM Teheran

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Lid.

16, Kremenetski Street

Tel-Aviv

Tei: 35021/2/3

Bombay 1 Cable: BASTEL Tel-Aviv

Tel: 26-2642

Cable: SiCO Bombay JAPAN

The Scientifi tett-Packard Lid.

., Ld.
11, Esplanade East
Calcutta 1
Tel: 23-4129
Cable: SICO Calcutta
The Scientific Instrument Co., Ld.
30, Mount Road
Madras 2
Tel: 86339
Cable: SICO Madras

Shinhankyu Building
No. 8, Umeda
Kita-ku, Osaka City

Tel: 0726-23-1641

Yokogawa-Hewiett-Packard Ltd.
to Building

No. 59, Kotorl-cho
Nakamura-ku, Nagoya City
Tel: 551-0215

AUSTRALIA

Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

No. 59, I-chome, Yoyogi
Shibuya-ku, Tokye

Tel: 370-2281

Gable: YOKOHEWPACK Tokyo
Telex: 232-2034

KENYA

R. J. Titbury Ltd.

P. 0. Box 2754

Suite 517/518

Hotel Ambassadeur

Nairobi

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

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

112-35 Sokong-Dong

Jung-ku, Seoul

Tel: 3.7049, 3.7613

Cable: AMTRACO Seoul
LEBANON

Constantin E. Macridis
Clemenceau Street
Clemenceau Center

Heirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut
MALAYSIA

MECOMB Malaysia Lid.

2 Lorong 13/6A

Section 13

Petaling laya, Selangor
Cable: MECOMB Kuaia Lumpur

NEW ZEALAND

Sample Electronics (N.Z.) Lid.
8 Matipo Street

Onehunga S.E. 5

Auckiand

Tel: 667-356

Cable: ELPMAS Auckland

PAKISTAN (EAST)
Mushko & Company, Lid.
31, Jinnah Avenve

Dacca

Tel: 80058

Cable: CQOPERATOR Dacca

PAKISTAN (WEST)
Mushke & Company, Ltd.
Oosman Chambers

Victoria Road

Karachi 3

Tek: 51027, 52827

Cable: COOPERATOR Karachi

SINGAPORE

Mechanical and Combustion
Engineering Company Lid,

9, Jalan Kilang

Singapore, 3

Tel: 642361-3

Cable: MECOMB Singapore

SOUTH AFRICA

F. H. Flanter & Co. (Ply.), Lid.
Raselia House

Buitencingle Street

Cape Town

Tel: 3.3817

Cable: AUTOPHONE Cape Town

F. H. Flanter & Co. (Pty.}, Ltd.
104 Pharmacy House

80 Jorissen Street
Braamfontein, Johannesburg
Tel: 724-4172

TAIWAN

Hwa Sheng Electronic Co., Lid.
P. 0. Box 1558

21 Nanking West Road

Taipei

Tel: 46076, 45936

Cable: VICTRONIX Taipei

THAILAND

The International
Engineering Co., Lid.

P. 0. Box 39

614 Sukhumvit Road

Banghkok

Tel: $13460-1-2

Cable: GYSOM Bangkok

VIETNAM

tandis Brothers and Company,
inc.

P.0. Box H-3

216 Hien-Vuong

Saigon

Tel: 20.805

Cable; LANBROCOMP Saigon

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Export Marketing; 1501 Page Mill Road; Palo Alte, California 94304; Yel: (415) 326-7000; Yelex: 034-8461; Cable: HEWPACK Palo Alto






